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ABSTRACT 

THE ROLE OF LANDSCAPE CHARACTERISTICS IN FACILITATING OUTDOOR 

PLAY DURING THE COVID-19 OUTBREAK  

Cibele Carla Souza Donato 
University of Guelph, 2021

Advisor: 
Robert Corry 

 

Children’s outdoor activities were significantly impacted by the COVID-19 outbreak in 

Canada. Children became less active as access to outdoor places where they typically 

play and exercise was restricted or denied. This research investigated how changes in 

outdoor activity of 5-17 year-olds are associated with neighbourhood landscape 

characteristics. This study uses secondary data on changes in outdoor activities from 

ParticipACTION and analyzes these changes in relation to four landscape 

characteristics, one demographic measure, and common places where children spent 

time outdoors. Results show that living in areas with more landscape features and 

higher population density is associated with a greater decline in outdoor activities, and 

children who used neighbourhood trails were more likely to show an increase in outdoor 

activities during the first wave of COVID-19 in Toronto. This indicates that landscape 

characteristics support children’s physical activity when playgrounds are closed.  

Keywords: Outdoor play, active play, child-friendly neighbourhood, COVID-19  
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Chapter 1.0 Introduction 
1.1 Background 

Children (5-17 years-old) need at least 1 hour of moderate to vigorous physical activity 

every day. Attaining this goal usually involves a variety of opportunities of engaging in 

physical activity (PA) through outdoor play, active transportation to and from school – 

walking, biking, or scooting - engaging in physical education (gym) and outdoor play 

during recess in school and joining sports practice outside of school. Most of these 

activities depend on landscape characteristics to support them. Access to this wide 

range of opportunities varies depending on socio-economic backgrounds, and while 

some children have access to a lot of resources to engage in PA, others must rely on 

the opportunities provided through their school and neighbourhood environment 

landscape to be physically active. 

The neighbourhood landscape plays an important role in facilitating active play and PA. 

Outside schools, the home environment, including the places surrounding the home, is 

where children spend most of their time. The neighbourhood is part of the “habitual 

range” (Moore 1986) that is accessible to children on a daily basis. However, children 

experience their environment as “a function of diversity and access” (Moore, 1986 p.6). 

Going out-of-doors to play is perhaps one of the most accessible ways in which children 

can be active, but this simple act of “outdoor play” is regulated and constrained by a 

variety of socio-cultural and physical factors. Not every neighbourhood is the same, and 

therefore, the diversity of things to do reflects these landscape differences.  

A child who lives in an apartment building will not have the same environmental 

experience of a child who lives in a detached dwelling with access to a landscape with a 

backyard, front yard, and driveway. Putting aside any differences in household income 

that might exist, there is simply little space to engage in the same types of play activity 
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in such disparate scenarios. Therefore, attention shifts to what is on offer in the 

immediate surroundings, where similar opportunities to spend time outdoors can be 

provided, and how to bridge this gap in access to outdoor play?  

Part of the answer is the opportunities available for children while they are at school, 

programmed activities through recreational facilities, participation in sport’s teams, and 

the neighbourhood at large – sidewalks, streets, and local parks and their amenities. 

But when these options are reduced or eliminated, as they were during the Covid-19 

outbreak and subsequent restrictions on movement, disparities in access to safe places 

to play outdoors become more acute.   

1.2 Problem 

One of the challenges arising from Covid-19 and related restrictions is that access to 

safe organized spaces to spend time outdoors were reduced to casual, often private 

home and neighbourhood environments. Early research on outdoor play and movement 

behaviours has shown that children living in houses fared better at staying active than 

children living in apartment buildings (Mitra et al. 2020; Moore et al. 2020). This 

suggests a disparity in access to outdoor play and indicates that children living in areas 

that are more densely built face more limitations to staying active. While early 

investigations helped to answer some of the questions relating to why some children 

were more affected than others, one gap that remains to be explored is assessing the 

diversity of play opportunities provided by the neighbourhood landscape.  

1.3 Research Goal and Objectives 

The purpose of this study is to investigate how well neighbourhood landscapes served 

children during the Covid-19 outbreak and uncover any disparities in access to outdoor 

play and physical activity in the context of environmental affordances.  
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The present study aims to answer the following research question:  

 Is there a relationship between changes in young people’s outdoor activity durations in 

the first wave of the COVID-19 outbreak in Canada, and their landscape 

characteristics? To help answer this question, three objectives were developed as 

outlined below:  

Objective 1: Define and select a population study area that merits further investigation 

of landscape characteristics based on changes in outdoor play and movement 

behaviours; 

Objective 2: Collect primary data on landscape characteristics for the study area;   

Objective 3: Analyze the relationship between changes in outdoor activities and 

neighbourhood landscape characteristics.  

1.4 Implications for Landscape Architecture 

Maximizing the opportunities for children to spend time outdoors so they can get the 

physical activity that they need responds directly to issues of public welfare that 

landscape architects are required to protect. CLARB [Council of Landscape Architecture 

Registration Boards] defines public welfare in these terms: “Public welfare in the context 

of landscape architecture means the stewardship of natural environments and of human 

communities in order to enhance social, economic, psychological, cultural and physical 

functioning, now and in the future” (CLARB, n.d.) 

CLARB lists seven ways in which landscape architects contribute to public welfare, five 

of which are directly related to the environmental experience gained through better 

designed landscapes: “building community, promoting health and well-being, 

encouraging landscape awareness, offering aesthetic and creative experiences, and 

enabling communities to function more effectively” (CLARB, n.d.) 
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A better understanding of how children experience their nearby landscape, and the 

impact that design and planning decisions have on children’s access to outdoor play is 

one step forward into solving a pressing issue of inequitable access to a healthier and 

more playful childhood. 

1.5 Organization of Study 

This thesis is organized into five chapters. Chapter one – this chapter – addresses the 

overarching theme of this research project and outlines the problem, research question, 

and objectives. Chapter two provides a literature review on the relevant scholarly 

articles that explore the importance of outdoor play, the barriers limiting outdoor play 

during the Covid-19 outbreak and establishes a knowledge base on the topic of 

environmental affordances. Chapter three describes the methods used to collect and 

analyze data. Chapter four presents the results from data analysis and finally, Chapter 

five discusses and compares the findings of this study to previous research, evaluates 

the implications of these findings to the field of landscape architecture, and offers 

recommendations for future research.  
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Chapter 2.0 Literature review 
2.1 Introduction 

The purpose of this review is to provide an overview of the issues relating to children’s 

access to outdoor play in Canada, specific to neighbourhood landscape characteristics. 

This review discusses why it is important that children play outdoors and the common 

barriers which limit access to outdoor play. Additionally, accessibility to outdoor play is 

considered in the context of limitations imposed by COVID-19 restrictions in Canada, 

and the role of neighbourhood landscape characteristics in facilitating and expanding 

outdoor play opportunities. Furthermore, it includes a discussion of landscape 

characteristics in relation to affordances for play, beyond spaces where children 

typically play, such as local parks and playgrounds. Collectively, these ideas will provide 

the foundation for understanding which neighbourhood landscape characteristics are 

important in expanding the availability of child-friendly spaces and help to frame the 

questions which future research needs to address to reduce inequities in access to 

outdoor play. 

2.2 Importance of Outdoor Play 

The benefits associated with outdoor play for children growing up in cities have been 

the topic of a robust and growing literature since the 1970s, when early research started 

to establish the value of exposure to nature and playing outdoors, in contributing to 

children’s health and well-being (Chawla, 2015).  

The benefits of playing in natural and naturalized areas on children’s mental well-being 

is well discussed in relation to cognitive restoration – framed within ART [attention 

restoration theory]. The role of nature in proving attention restoration has been widely 

explored in psycho-environmental literature (Kaplan & Kaplan 1989; Kaplan, 1995), 
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which proposes that natural environments, ranging from wild nature to a “green view” 

from one’s window, presents all the necessary elements (fascination – being away – 

extent and compatibility) to provide recovery from mental fatigue. Bagot et al. (2015), 

found that the amount of vegetation in school playgrounds, to include different layers of 

canopy, such as trees shrubs and grassy areas, is associated with perceived attention 

restoration in children. Similarly, Kelz et al. (2015) also reports an increase in perceived 

restorativeness, reduced stress, and lower blood pressure in mid-school aged children 

in relation to the greening and naturalizing of school grounds.  Research on the effects 

of greenery on cognitive performance indicates that exposure to urban nature and 

natural elements, parks, trees, and other greenery, improves concentration and 

cognitive performance on children diagnosed with ADHD and ADD. (Taylor et al., 2001; 

Faber Taylor & Kuo, 2009). 

Finding respite in nature from stress and anxiety is also documented in Marcus and 

Barnes (1999). Simply looking at vegetation as well sensorial interactions – auditory, 

tactile, olfactory, are reported as types of experiences that have a soothing effect for 

people. These healing outcomes can derive from contact with pristine nature or 

designed landscapes (Marcus & Barnes, 1999). Moore (1999) discusses exposure to 

nature in terms of “nutrition for the human sensory system”, and the importance of this 

sensory stimulation in facilitating learning and allowing children to experience and profit 

from the natural world.  

In addition to the psycho-social benefits, play research suggests that children that play 

outdoors are more likely to attain higher levels of moderate to vigorous PA (Tremblay et 

al., 2015), and they state that “when children are outside they move more, sit less and 

play longer” (Tremblay et al. 2015, p. 6483). This was also true in Perry et al. (2016), 

which found that children were most active while spending time outside in their 

neighbourhoods than at home, school or recreational facilities. Likewise, Stone and 
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Faulkner (2014) found that Canadian children that spend at least 1 hour playing 

outdoors are more likely to accumulate more light PA and MVPA [moderate to vigorous 

physical activity] and spend less time engaged in sedentary activities, and boys who 

spend more than 2 hours per day participating in outdoor play are less likely to be 

overweight or obese than boys who spend less than 1 hour playing outdoors. Physical 

activity is positively associated with a number of health outcomes. A systematic review 

of the literature on PA in consideration of several health indicators carried out by 

Janssen and Le Blanc (2010), found that there is an evident relationship between PA 

and reduced risk of obesity, lower levels of blood pressure and positive effects on bone 

mineral density in Canadian children and youth aged 5-17 years old. Moreover, healthy 

body mass index and waist circumference is linked to physical fitness in 6-17 years old 

Canadian children and youth (Lang et al., 2019). They also evaluated the relationship 

between physical fitness and psycho-social health outcomes, and although the 

correlation is weak, the authors recognize that more research is needed to address the 

role of PA and physical fitness on mental health (Lang et al., 2019).  

While it was widely understood that it is important that children engage in PA and active 

play every day, promoting adequate levels of healthy movement behaviours in children 

– appropriate amount of physical activity, sleep, and balanced amounts of sedentary 

activities such as screen and social media usage – is a major challenge. In Canada, the 

most current estimate suggests that less than one fifth of Canadian children and youth 

have met the movement behaviour goals between 2009 and 2013, set out by the 

“Canadian 24-Hour Movement Guideline” (Roberts et al., 2017). 

The Canadian 24-hour movement guidelines for Children and Youth recommends at 

least 60 minutes of moderate to vigorous PA, and several hours of light “structured and 

unstructured” PA, in a variety of environments to include the home, community and 

outdoor spaces (CSEP, 2020), and the Canadian Public Health Association [CPHA] 
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recognizes the importance for children to participate in unstructured outdoor play in all 

seasons (CPHA, 2019), which refers to play that is not planned or controlled by adults, 

but instead, is initiated and led by children themselves (Herrington & Brussoni, 2015).  

All these studies point to a clear direction: access to outdoor play is essential for 

children’s cognitive development, well-being, self-regulation, and facilitating the 

attainment of higher levels of moderate to vigorous physical activity. However, 

promoting access to outdoor play can be challenging, and involves a complex 

intersection of socio-cultural parental perceptions of outdoor play, especially regarding 

safety, as well as adequate and inviting outdoor environments that meet children’s 

needs. 

2.3 Barriers to Playing Outside 

Environmental experience can be considered part of the context of outdoor play, which 

Moore (1986) explains as the combination of “diversity and access”, highlighting that 

access can be “limited or controlled” by several socio-cultural and environmental 

factors. With more than 80% of Canadians living in urban areas (Statistics Canada, 

2018a), allowing children to play outdoors becomes difficult if access is limited because 

it is difficult for parents or caretakers to supervise outdoor time, or because of perceived 

safety concerns, or if the conditions don’t meet children’s independent mobility licenses, 

a term that refers to a child’s permission to roam or go places in their neighbourhood or 

city without adult supervision, also explained in Moore (1986) as the child’s “territorial 

range”. Most often, accessibility is discussed in children’s outdoor play and PA literature 

in terms of barriers to IM [independent mobility] and children’s independent mobility 

license.  

These barriers are usually investigated in consideration of parental perceptions of socio-

cultural and physical barriers, which include but are not limited to; parental fears of their 



 

 

9 

 

children getting hit by a car, meeting ill-intentioned adults and bullies, and seeing scary 

things (Jago et al., 2009; Mitra et al., 2014; Schoeppe et al., 2015). Parental perception 

of their child’s abilities and competence, as well as their age and gender are also 

recognized barriers to IM and independent outdoor play (Alparone & Pacilli, 2012; 

Jelleyman et al., 2019; Lee et al., 2015). In contrast Han et al. (2020) found that gender 

doesn’t play a big role in limiting IM, while age and physical environmental 

characteristics emerged as substantial deterrents to IM, which was evaluated in their 

study across three IM indicators: range (boundary), destination (utilized places) and 

time (curfew and check-ins).  

One limitation of these studies is that they rarely consider the potential positive 

affordances for play, essentially, the reasons why children would feel compelled to go 

outside, and the characteristics of the neighbourhood in terms of environmental 

affordances are rarely discussed.  

While identifying these barriers is crucial to inform the planning and design of 

neighbourhoods that enable greater independent mobility for children, independent 

mobility or the “territorial range” is not the only issue limiting children’s outdoor play. 

Kyttä (2004) offers an inclusive discussion of this by combining mobility licenses with 

environmental affordances to identify spaces that limit or expand the opportunities for 

outdoor play. This idea of environmental affordances will be discussed in greater detail 

in the last section of this chapter.  

2.4 COVID-19 Impacts on Outdoor Play 

In addition to general socio-cultural and environmental barriers already discussed, the 

recent onset of the COVID-19 global pandemic has amplified the issue of access to 

outdoor play for Canadian children by disrupting their daily outdoor activities (Moore et 

al., 2020). Numerous restrictions on movement and physical interaction were enacted 
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across all levels of government – federal, provincial, and municipal – in order to contain 

the spread of COVID-19. Social distancing mandates, closure of schools, sports fields, 

playgrounds, all communal and shared outdoor recreational spaces, public and private, 

and restrictions on the use of parks and other green spaces have been some of the key 

emergency responses implemented by the Ontario government to reduce the 

transmission of COVID-19 (Ontario Newsroom, 2020a). Figure 2.1 shows the state of 

playground closure across Southwest Ontario in April 19, 2020, as captured by the City 

Watch interactive platform for tracking emergency response measures in municipalities 

with over 100,000 in population.   

 

Figure 2.1: Map of SW Ontario playground closures in April 19, 2020. 

Such restrictions can affect children’s play and movement behaviours because they limit 

their access to places where they typically play and/or exercise (Perry et al., 2016). 

Similar measures were in place in most large cities in Canada and news of playground 

and other recreational facilities closure were common.  
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“The Vancouver Park Board announced Friday it is closing playgrounds 
across effective immediately in an effort to minimize public gatherings and 
the potential of spreading COVID-19.” (Bernardo & Hall, 2020) 

“Calgary playgrounds will be closed in an effort to stem the spread of COVID-
19 and protect children from the virus, the Calgary Emergency Management 
Agency announced on Monday.” (Gilligan, 2020).  

“The City of Edmonton announced it will close outdoor playgrounds effective 
immediately as part of its latest response to the COVID-19 pandemic.” (CBC, 
2020a) 

The effects of school closures and restricted access to places where children can be 

active were immediately noted. A national survey on movement and play behaviours of 

Canadian children conducted by ParticipACTION during April 2020, has shown that 

there was a significant decline in physical activity in children and youth, especially in 

activities taking place outdoors (Moore et al., 2020). According to the ParticipACTION 

survey, only 2.6% of the participants were meeting all three movement behaviours 

outlined by the 24-hour movement guideline during that time (Guerrero et al., 2020). 

Similar changes were observed in the USA, where perceived PA in children, as reported 

by parents, declined, while sedentary behaviours increased during spring of 2020 

(Dunton et al., 2020)  

Another independent survey in Canada, conducted by Maximum City has also found 

that children and youth were less active during May 2020, and significantly more 

engaged in sedentary and technology-based activities. According to their findings, 

children spent less time outdoors and connecting with nature (Maximum City, 2020a), 

and 72% of the survey respondents who live in Toronto CMA (Census Metropolitan 

Area) were going outside less than once a day during that period (Maximum City, 

2020b).  
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Collectively these findings show that there was a change in outdoor play and movement 

behaviours that coincides with restricted access to outdoor spaces because of COVID-

19. In all these studies children and youth were spending considerably less time 

engaged in PA and play outside, which in turn had a negative effect on the amount of 

PA and active play being carried.  

The ParticipACTION survey results suggest that the lack of outdoor time impacts PA 

levels, and that lack of access was positively correlated to the restrictions imposed by 

COVID-19, such as schools and recreational facilities being shut down. However, there 

isn’t enough information provided by these studies in order to understand if the lack of 

access to outdoor activities was mainly linked to a fear of exposure to COVID-19, or if 

access to appropriate outdoor spaces to compensate for their usual playscapes being 

closed presented a greater barrier. While people in most parts of Canada were able to, 

and even encouraged to go outside to walk and exercise during the first wave of the 

Covid-19 outbreak (CBC, 2020b; Franklin, 2020), one study which specifically 

addressed parent’s anxiety about COVID-19 and children’s movement behaviours 

(McCormack et al., 2020) has found that parental anxiety levels was at least one of the 

factors contributing to a decrease in PA overall but specially, physical activity and play 

taking place outdoors.  

Moore et al. (2020) briefly notes in their analysis that a correlation between dwelling 

types and PA levels exists, this is later investigated in Mitra et al. (2020) and will be 

discussed in greater detail in the next section of this chapter. In another study, which 

also used data from the ParticipACTION survey in their analysis, a correlation was 

found between provinces with a higher number of COVID-19 cases, stricter restrictions 

on access to outdoor spaces, and greater decline in children’s outdoor movement 

behaviours (Lannoy et al., 2020). 
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2.5 Inequitable Access to Outdoor Play  

It is becoming increasingly clear that the closure or restricted access to playgrounds, 

public parks and other outdoor spaces has had a profound impact on children’s access 

to outdoor play and physical activities in Canada. While access to playground 

equipment and park amenities fluctuated throughout the first year of the pandemic and 

circumstances are still dynamic, children’s experience of outdoor play accessibility 

during this period varies a great deal depending where they live. Ontario was more 

affected by Covid-19 and therefore, children living in Ontario faced more restrictions 

related to access to outdoor play than children in other parts of Canada (Lannoy et al., 

2020). These differences in access can also be considered in terms of population size. 

Over time, measures to combat the spread of COVID-19 became more localized and 

many municipalities adopted a more dynamic response to reflect local rates of infection. 

This meant that some cities in Ontario were able to reopen playgrounds during the 

summer months, while playgrounds in municipalities such as Toronto and Mississauga 

remained closed for the entire season. Figure 2.2 illustrates the status of playground 

operation at different times over spring, early summer, and late summer. This was 

adapted from the City Watch Interactive Map for tracking emergency response 

measures during the Covid-19 outbreak.  
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Figure 2.2: Status of playground operation in SW Ontario. 
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Another circumstance which seems to be supporting greater accessibility to outdoor 

play for children is their physical environment affordances, both private and public. 

Children that were most active during the COVID-19 outbreak, and were able to meet all 

24h movement guidelines, did so by either maintaining or increasing their time spent 

outdoors walking and biking in their neighbourhoods (Guerrero et al., 2020). This 

increase can be partially explained by parent’s attitudes about physical activity and 

outdoor time, and their influence over their children’s activity level and movement 

behaviours (Moore et al. ,2020), previous research (Aarts et al., 2010) has already 

ascertained that parent’s attitudes towards outdoor time is positively correlated with 

more outdoor play, but also, in consideration of access to greater opportunities for play 

and PA afforded by their home and neighbourhood environments.  

For children in the USA, Dunton et al. (2020) report that location of PA for children in 

their study group has changed compared to pre-COVID, with more PA being performed 

indoors – home and garage, and neighbourhood sidewalks and streets. They also 

reported no different was observed on the use of yard, driveway, and sidewalks and 

streets outside of their neighbourhood.  

Changes in outdoor play and movement behaviours in Canadian children during this 

period is also explained in Mitra et al. (2020), which also uses data from 

ParticipACTION, in consideration of neighbourhood characteristics such as dwelling 

type, access to parks, dwelling density, intersection density, which relates to the number 

of intersecting streets, density of non-residential built areas, transit stop density and 

distance to busy roads. Further description of these variables is included in Table 2.1. 

Some of the movement behaviours studied included walking and cycling, PA/practicing 

sports outside, and playing outside.  

 
 



 

 

16 

 

Table 2.1: Neighbourhood characteristics variables. 

 

While they found that outdoor activities have declined for most children, they also found 

that for some children outdoor activity has increased during the same period, reportedly 

walking, biking, and playing outside. In this instance, they were able to correlate 

increased outdoor activities with living in a detached house in lower density 

neighbourhoods. Conversely, living in an apartment building seemed to be a deterrent 

to outdoor activity for children. This is not surprising if we consider that in Ontario for 
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instance, one of the measures to limit the spread of COVID-19 was the closure of 

communal areas, to include condominium shared outdoor spaces such as parks and 

gardens (Ontario News, 2020a). Other findings that emerged from their analysis is that 

children who live closer to major roads, as well as children in the lower income bracket 

of their study are more likely to be clustered in the “decrease in outdoor activities” 

group. Living within 1km of outdoor recreational areas, including parks and playgrounds, 

was not positively associated with higher outdoor activities for children during the period 

of the data collection.  

Mitra et al. (2020) have identified a few barriers that negatively correlates to outdoor 

play and children being active outside, showing a disparity in access and opportunities 

to play and carry out PA outdoors depending on where children live. However, these 

disparities might extend to other neighbourhood characteristics not investigated in this 

study. Kyttä’s (2004) model for hypothetical types of child-friendly environments, shown 

in Figure 2.3, considers both the degree of IM and the availability of environmental 

affordances. In this model, these co-variations of access and diversity result in four 

types of environment: Wasteland; which refers to a dull environment that doesn’t offer 

enough play affordances despite how much independent mobility is granted, Bullerby; 

which refers to environments were the potential for play affordances increases as 

independent mobility and exploration increase, Cell; which refers to affordance-rich 

environments left unexplored because of limited independent mobility, and Glasshouse; 

which refers to a highly affording environment despite of a limited independent mobility.  

In consideration of this model, identifying IM barriers answers only part of the problem, 

because the “actualization” of play is a co-variation of access and diversity of 

affordances; addressing the later can help to create a more inclusive picture of how the 

physical environment acts to hinder or foster outdoor play and PA in children.  
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Figure 2.3: Four Hypothesized Environmental Types. Based on actualized environmental 
affordances and children’s degree of mobility (from Kyttä, 2004). 

 

Although Mitra et al. (2020) provides some important answers about landscape 

characteristics, that study was limited to an urban planning scale and variables which 

generally explains challenges for independent mobility barriers. Because of this, it is 

difficult to evaluate if landscape characteristics offered important “affordances” that 

might have an impact in increased outdoor activity in children. Further investigation, to 

include a more refined scope of landscape features and their functional significance 

relating to their potential for children to play, is needed to create a more comprehensive 
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picture of the role that neighbourhood landscape characteristics play in creating better 

and fairer opportunities in access to outdoor play.  

The following discussion on environmental affordances and child-friendly spaces 

explores how these concepts are addressed in play research. This analysis will be the 

starting point of designing a framework of landscape characteristics to be investigated 

by the present study.  

2.6 Environmental Affordances and Outdoor Play 

The term environmental affordances discussed here largely refers to Gibson’s (1979) 

theory of how our surroundings and the objects contained in it provide us the potential 

for affordance, but whether one profits from it is relational to one’s personal 

characteristics and abilities, and the attributes of the environment or object in question. 

Therefore, environmental affordances are described by Gibson (1979) as both positive 

and negative. An example of this is that a tree might afford climbing, but it can also 

afford injury if one falls while climbing. For the purposes of this study the term 

“affordances” will be used in reference to the desirable “affordances” that children can 

obtain from their environment and its individual parts.  

The concept of affordances was further explored in Heft (1988) in the context of 

children’s environments, who rephrased it as the “functional significance” of 

environmental features in relation to children’s perceptions and uses. While Gibson’s 

(1979) theory of environmental affordances was the central concept used in Heft (1988), 

other ways to describe children’s environments, to include Moore (1986), were used to 

inform the development of Heft’s (1988 p. 36) “preliminary list of functional taxonomy of 

children’s outdoor environments”, a framework for describing affordances of 

environmental characteristics in relation to children’s play, according to their functional 

significance for children.  
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Kyttä (2002) expanded on the concept of affordances by organizing them into four 

types; potential, perceived, utilized and shaped affordances. The first relates to the 

existence of a place or object, but without an individual to perceive, use or shape it, this 

remains only a potential affordance. The other three refers to “actualized affordances” 

or realized affordances; if an individual can identify an affordance, it becomes a 

perceived affordance. If an individual uses it becomes utilized, and finally, an individual 

can shape a perceived affordance before it can be utilized.  

While Kyttä (2002, 2004) categorizes affordances in greater detail, the main criteria for 

identifying “environmental qualities” used in her studies are in line with those proposed 

by Heft (1988), with the addition of “environmental opportunities for sociability”, which 

relates to environmental “qualities" that afford “role playing, playing rule games, playing 

home, playing war, being noisy and following/sharing adult’s business” (Kyttä, 2004 p. 

185). This later addition might be less relevant in the present study because of social-

distancing orders, and because gatherings were not allowed beyond household 

individuals in the period of the ParticipACTION study (Ontario Newsroom, 2020b).  

More recently, Lerstrup and Van den Bosch (2016) offered a revision of Heft’s (1988) 

“functional taxonomy” after conducting behaviour mapping of children’s play behaviours 

in a pre-school setting, and suggest a new nomenclature for describing environmental 

features, referred as “classes of outdoor features” associated with key activities that 

relate to these features. While their revision does not propose many significant changes 

to Heft’s framework, it synthesizes “affordances” to a small, yet all-encompassing list of 

“verbs” relating to play activities, this is represented in Table 2.2 “Classes of Outdoor 

Features”. Moreover, the language employed is current and might express with more 

clarity environmental “qualities” and landscape characteristics than how these classes 

are named in Heft’s (1988) framework.  
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Table 2.2: Classes of outdoor features. (from Lerstrup and Van den Bosch, 2016, p. 54). 

 

 

While the “class of outdoor features” proposed by Lerstrup and Van den Bosch (2016) 

can be the starting point of reference for the present investigation, similarly to Heft’s 

(1988) “functional taxonomy”, it is limited because it synthesizes a range of different 

environmental affordances that function in a similar way, into broader classes of what 
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can be described as environmental settings. This can make it difficult to make the 

process of data collection of individual landscape attributes operational.  

One way in which other studies that analyze play behaviours in relation to 

environmental characteristics have addressed this (Kyttä 2002, 2004) and (Lerstrup and 

van den Bosch, 2016), was to record children’s “actualized affordances” through survey 

questionnaires or direct observation (behaviour mapping), focusing on diversity of 

affordances and actions promoted under the umbrella of functional classes, instead of 

investigating the physical environment itself.   

Similarly, Moore’s (1986) observations and documentation of play behaviours in relation 

to environmental characteristics also employ behaviour mapping. However, the author 

offers an ampler characterization of activity settings, beyond listing affordances acted 

upon. While we know from Heft (1988) that a sidewalk (flat, relatively smooth surface) 

can afford movement – walking, running, biking, skating etc., there are certain physical 

qualities that can influence play patterns that Moore (1986) discusses in more detail. 

According to his observations, to promote exploration and extension of territory, 

pedestrian paths must be “extensive” and “continuous”, this is confirmed in Roemmich 

et al. (2007) who found that “neighbourhood street connectivity” is positively correlated 

with a greater amount of physical activity taking place outdoors. Layout is also 

significant; a straight path will afford rapid movement, while a sinuous path will create 

“sensory interest”, which promotes exploration. These considerations are important and 

aggregate meaning to landscape characteristics because they can influence 

functionality and therefore, how they influence play behaviours.  

Moore (1986) discusses the idea of motivational pull to explain how some spaces 

motivate exploration over and over because of the variety of things to be discovered in 

them. Diversity of affordances was a key factor in enabling exploration by the children 

investigated in Moore’s experiential study, and he quickly realized that play is not limited 
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to places of interest – the original destination; as he observed that children tend to 

respond to every opportunity provided by their surrounding environment - simply 

“walking” from A to B can become hopping, climbing, skipping or squeezing though, 

sometimes engrossing children so much, that the original destination is completely 

forgotten. Moore (1986, p.57) advocates that “opportunities to ‘ramble’ should be built 

into every urban neighbourhood.”  

The significance of neighbourhood streets in affording and extending the opportunities 

for play beyond spaces designated for children such as playgrounds and schoolyards 

was one of the ideas explored in Moore (1986). This might be especially important when 

access to commonly designated play spaces is limited or denied by regulations, as it 

was during the COVID-19 outbreak.  

“Maybe some streets and other anonymous everyday spaces actually 
function perfectly well as ecological niches for children, and maybe, if the 
reasons for their success were understood more clearly, other places could 
be improved to the same or better standards” (Moore, 1986, p. xiii) 

In fact, several studies have agreed on the significance of sidewalks in fostering 

children’s play and movement behaviours outdoors. While few studies to date were able 

to identify relationships between more outdoor activity or outdoor play, and specific 

landscape features and attributes, a review of the literature found that the presence of 

sidewalks was the strongest correlation between a specific “landscape feature” and 

more outdoor physical activity (Aarts et al., 2012; Davidson & Lawson, 2006). A more 

recent review of the literature reports on the following landscape features as strong 

predictors of outdoor play: neighbourhood greenness (street tress and flower beds), 

access to a yard (front or back), presence of sidewalks and presence of benches and 

water fountains (Lambert et al., 2019). Sidewalks/walkways might play a double role in 

influencing the amount of outdoor activity for children, firstly, because they secure 

adequate and safe routes to places of interest where children can play and secondly, 
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because they can also afford play and PA, depending on their attributes and 

adjacencies.  

Another recent study, which focuses on child-centred methodologies to understand 

which landscape features children perceive as particularly affording of outdoor play, 

have highlighted trees in a variety of settings (park, yard, friend’s yard), big spaces to 

run around and challenging topography as desirable landscape characteristics (Egli et. 

al, 2020).  

Very few studies investigating the relationship between outdoor play and environmental 

characteristics attempt to classify landscape features hierarchically. Kyttä (2002, 2004) 

ranks “functional classes” in order of importance to identify strong-weak categories 

based on the number of acted affordances for each “functional class”. However, results 

are limited by the small sample and self-reporting nature of the survey and therefore, 

cannot be generalized. Cosco, Moore and Islam (2010) investigated how physical 

attributes of different landscape features in a pre-school setting can promote different 

levels of movement behaviours – sedentary play, light PA and MVPA. In this study, 

when compared to other landscape characteristics and play features available in the 

school playground, hardscaped pathways that were wider and looped, were more 

strongly associated with more MVPA.  

2.7 Chapter Summary 

Even though children can benefit greatly from spending time playing outdoors, and the 

positive outcomes of exposure to nature is widely accepted, children’s access can be 

restricted by a range of socio-cultural and environmental barriers driven by parental 

perceptions of safety, as well as the lack of diversity of environmental affordances that 

foster outdoor play.   
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Most recently, children’s access to outdoor activities in Canada, such as playing 

outside, have been further impacted by the onset of COVID-19 outbreak because of 

closure of outdoor spaces where children usually play. This led to a change in 

movement and play behaviours and noticeable decline in physical activity in Canadian 

children. Yet, some children were less impacted by COVID-19 restrictions and have 

reported an increase in outdoor activities which is correlated to their neighbourhood 

environment. While Mitra et al. (2020) provides significant insights about neighbourhood 

characteristics, it is limited to an urban planning scope of variables that does not 

consider other significant neighbourhood-level landscape characteristics known to 

support children’s outdoor play.  

To investigate the issues around access to outdoor play more broadly, it is necessary to 

look beyond barriers to IM, and characterize these neighbourhoods in the context of 

environmental affordances. While the restrictions imposed by the COVID-19 outbreak 

on outdoor play were disruptive and unwelcome, they provide an opportunity to gain 

further understanding on how neighbourhood landscape characteristics can support 

outdoor play when other opportunities are scarce, restricted, or denied. Further 

investigation of a more refined scope of landscape characteristics will be useful for 

identifying desirable landscape characteristics and help guide landscape architects on 

the planning and creation of better and fairer public spaces that extends the access to 

outdoor play.   

The next chapter will focus on outlining the study objects and provide the methodologies 

for gathering and analyzing data.  
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Chapter 3.0 Methods 
The present study aims to answer the following research question: Is there a 

relationship between changes in young people’s outdoor activity durations in the first 

wave of the COVID-19 outbreak in Canada, and their landscape characteristics? To 

help answer this question, three objectives were developed as outlined below:  

Objective 1: Define a population study area that merits further investigation of 

landscape characteristics, based on changes in outdoor play and movement 

behaviours. 

Objective 2: Collect primary data on landscape characteristics for study areas.   

Objective 3: Analyze the relationship between changes in outdoor activities and 

neighbourhood landscape characteristics.  

3.1 Overview 

This chapter addresses the methodologies employed to collect and analyze data. The 

research project is comprised of two parts. The first is concerned with identifying 

changes in the dependent variable - outdoor activity - to include outdoor play and other 

movement behaviours such as playing sports and carrying physical activity outdoors, in 

consideration of restrictions related to COVID-19. This first step will help to define a 

study population and the study area for further investigation, this step relates to 

Objective 1.  

The second part is concerned with collecting data on the independent variables - 

landscape characteristics near residential areas in consideration of environmental 

affordances, as well as population density, which can help explain changes in children’s 

outdoor activities. This second step addresses Objectives 2 and 3 and will answer the 
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research question. A summary chart of the data collection methods is found is Figure 

3.1. 

 

Figure 3.1: Data collection summary flow chart. 
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This chapter addresses the methodologies employed to collect and analyze data. The 

research project is comprised 

3.2 Defining Study Population and Study Location 

3.2.1 ParticipACTION Survey 

To define a study population, this study used secondary data from a national survey 

distributed by ParticipACTION, a non-profit organization that promotes physical activity 

Canada-wide. The survey was conducted online, between April 15, 2020 and April 20, 

2020, and included 1,503 respondents nationwide. Parents/caretakers reported about 

changes in outdoor play and movement behaviours of their children (5–17-year-olds) 

compared to before the COVID-19 outbreak. Ethics approval to work with secondary 

data was obtained from the University of Guelph’s Research Ethics Board (REB 21-01-

015_Amendment1_20210315; Appendix A).  

3.2.2 Study Population 

While children’s outdoor play and PA declined in Canada overall, Ontario children were 

one of the most affected populations, as they faced greater restrictions in accessing 

outdoor recreational spaces (Lannoy et al., 2020). The study population for Ontario 

corresponds to more than one third (39%) of the national sample with 592 responses. 

To fit into the scale of the present study, where a national or provincial sample was 

inadequate due to resource limitations, data points were filtered by region to identify 

number of responses per city/municipality. Toronto pooled the largest number of 

responses (n=118 or 8%), illustrated in Figure 3.2 The sample was further reduced by 

looking for instances where more than one response was obtained by location and 

excluding conflicting responses. Consistent responses were combined into a single data 

point. Invalid location codes, meaning the location for a data point cannot be mapped, 
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were also removed at this stage. This resulted in the removal of 12 data points, leaving 

a study population of 106 children in Toronto. 

 

Figure 3.2: ParticipACTION questionnaire responses per region for Ontario. 

 

3.2.3 Neighbourhood Definition  

DA [Dissemination Area] codes were used to define neighbourhood location for survey 

participants. This resulted in 106 locations being mapped, one for each study 

respondent. DA is the smallest geolocation for which census data is disseminated 
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(Statistics Canada, 2018b) with between 400 and 700 residents in general, and DA 

centroids were designated as approximate location of residence for respondents. 

Closeness of appropriate play spaces is a key factor in fostering outdoor play (Lee et 

al., 2015), and Villanueva et al. (2012) suggest that typical walking ranges for children 

range between 800 and 1,600 metres from home location. The present study considers 

the extent of children’s playing range within a 1000 metre, straight-line radius of DA 

centroids. This is also consistent with how physical activity is typically measured, Mavoa 

et al. (2019) suggest that 800 – 1,000 metres distance is the most adequate buffer 

range to evaluate neighbourhood environmental characteristics associated with physical 

activity in adults. While circular buffers do not necessarily reflect children’s movement in 

their neighbourhood (Oliver et al., 2016; Villanueva et al., 2012), without knowing 

specific routes for the children included in the survey, it is a more inclusive approach to 

ensure that all environmental characteristics within what is typically believed to be an 

adequate child’s walking and playing range is included.  

3.3 Movement Behaviour Measures 

3.3.1 Movement Behaviours Variables Selection  

The ParticipACTION survey collected information on children’s play and movement 

behaviours in consideration of the Canadian 24-Hour Movement Guidelines for 

Children and Youth. The survey comprised mostly of single answers using a 5-point 

scale, ranging from - a lot less, a little less, about the same, a little more, a lot more, 

on several healthy movement indicators such as PA, play, engagement with 

sedentary activities, and sleeping patterns. Because the present study focuses on 

activity levels in relation to environmental characteristics of the landscape, the 

indicators included in measuring changes in outdoor movement are those related to 

PA and play outside. To accomplish this, three variables were initially selected to 

characterize changes in outdoor activity levels in participants. The original questions 
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are interpreted below:  

“Compared to before the COVID-19 outbreak and related restrictions, my child 
walks or bikes in the neighbourhood?” 

“Sports - Compared to before the COVID-19 outbreak and related restrictions, 
my child is doing physical activities or sport outside?” 

“Plays - Compared to before the COVID-19 outbreak and related restrictions, 
my child plays outside?” 

For the purposes of the present study, responses were recoded into a 3-point scale, 

and “a lot less” and “a little less” were consolidated into less activity, and “a little more” 

and “a lot more” were consolidated into more activity. The distribution of responses 

within the range of outdoor activity, namely: less activity, same activity and more activity 

is illustrated in Figure 3.3.  

 

Figure 3.3: Distribution of questionnaire responses by activity. 
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The biggest decline in activity was observed for (plays sports outside), while distribution 

of responses for (plays outside) and (walks or bikes) were comparable. In order to retain 

the maximum data points for more activity, the variable “Sports” was removed from 

further analysis, this was done to increase the prospect of having a more balanced 

distribution of changes in outdoor activity so differences in landscape characteristics 

can be studied in relation to these changes. 

3.3.2 Outdoor Activity  

Two variables measuring changes in outdoor play and movement behaviours were kept, 

namely, “Walks” and “Plays”, and these were consolidated into a single indicator for 

outdoor activity by finding the average of the sum of the two variables. This single 

indicator was used as the dependent variable during data analysis. Figure 3.4 shows 

the distribution of responses in the valid sample.  

 

Figure 3.4: Outdoor activity indicator. 
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3.4 Landscape Measures 

3.4.1 Development of Landscape Measures  

The principal guiding framework to develop landscape measures was adapted from 

Heft’s (1988) “Functional classes of outdoor features”, and from Lerstrup and Van den 

Bosch’s (2016) “Classes of Outdoor Features”. While originally both frameworks 

included 10 classes, as shown in Table 3, the present study only utilizes three classes 

to measure landscape attributes, highlighted in the same table.  

The collapse of 10 landscape characteristics into three items reflects challenges in 

operationalizing data collection for some of the classes such as loose objects, loose 

material and creatures. The unlikelihood of finding specific features in the average 

neighbourhood landscape is another reason to reduce the list. These characteristics 

included moving/swinging features, shelter, or fire, as well as the relevance of some of 

classes in affording outdoor play during early spring in Southwestern Ontario.  
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Table 3.1: Comparison of classes of outdoor features, derived from Heft (1988) and Lerstrup and 
Van den Bosch (2016) and synthesized for this research project.  

 

In addition to the three classes of outdoor features, vegetation was added as a fourth 

variable. Vegetation can be considered in the context of outdoor play affordances as 

being a part of a range of classes such as rigid fixtures, shielded places, loose objects 
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(leaves, fruit, cones, twigs), and as an attribute of the landscape on its own. In general, 

greenness of neighbourhood has been associated with more outdoor activities in 

children, including street trees and flowerbeds (Lambert et. al, 2019). Table 3.2 

summarizes the classes and level of measurement of features and attributes of the 

landscape which form the landscape data.  

Table 3.2: Landscape characteristics and levels of measurement. 

 

3.4.2 Definitions 

To avoid confusion as to the meaning of the classes of outdoor features and landscape 

attributes, the following characteristics are defined here as:  

• SURFACES - The class “open ground”, also known as “flat, relatively smooth 

surfaces” was renamed to (surfaces) to simplify the terminology first presented in 

Heft 1988. Open ground was not considered a suitable term because it could be 

interpreted in other ways, such as openness of view and prospect. This class 
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comprises pedestrian surfaces that are unobstructed by built forms, and that are 

somewhat flat and smooth to afford walking, running, and biking.  
• RIGID FIXTURES - These comprise all landscape features that afford climbing, 

balancing, and jumping. Lerstrup and Van den Bosch (2016) defines this as 

“stable and countable objects”. For the purposes of data collection, the present 

study aims to include all street fixtures and furniture.  
• WATER - Lerstrup and Van den Bosch (2016) have defined this class to contain 

water in its liquid state specifically and exclude other states of water. This is 

because according to the authors, snow, and ice are better classified as loose 

material and loose object, respectively. The present study will apply this 

definition, and data collection will only reflect water in its liquid state.  
• VEGETATION - In the present study, vegetation is limited to tree canopy only 

due to the limitations on available datasets in GIS to allow the measurement of 

other vegetation such as shrubs and grasses.  

3.4.3 Data Collection of Landscape Characteristics  

The data collection of landscape characteristics was done using ArcGIS Online, a 

cloud-based GIS mapping software which allows the gathering of spatial data, including 

citizen-science and crowd-sourced data. This is a popular method of data collection, 

interpretation, and analysis used to measure the built environment, natural features, and 

their relationship to physical activity and movement behaviours in children (Oliver et al., 

2016).  

GIS data sets were selected to represent each of the landscape characteristics being 

evaluated in the present study. GIS data sets were obtained from: Toronto Open Data 

Portal, Ontario GeoHub, and the built-in search engine in ArcGIS Online. To minimize 

the possibility of using data sets with poor or incorrect content, only data sets (layers) 

created by private institutions, conservation authorities, and governmental institutions 
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were considered reputable and reliable to be included in the study. Matching GIS 

datasets and Landscape Characteristics 

Data for Pedestrian Circulation Surfaces were collected by combining the following 

datasets: COT Topographic Mapping – Physical area of sidewalks (polygon data) 

available from Toronto Open Data (TOD, 2019a) and COT Geospatial Trail (line data) 

available from ArcGis Online (ArcGIS, 2020). Trail line data were converted to polygon 

areas by buffering the centreline with a 3-metre buffer and converting the lines to 

polygons for area calculations.  

Water was measured using the Ontario Hydro Networks (OHN) – Waterbody dataset, 

prepared by the Ontario Ministry of Natural Resources and Forestry and available from 

Ontario GeoHub (2021). This comprises polygon features showing surface water from 

natural and man-made features such as rivers, streams, ponds, and lakes.  

Rigid fixtures were measured by combining the following data sets: Street Furniture - 

Bench (point data), which include location and counts of benches as part of the 

transportation furniture inventory for the City of Toronto (TOD, 2021), and Fire Hydrants 

(point data), showing point location for Toronto’s water fire hydrants (TOD, 2020), both 

available from Toronto Open Data.  

Vegetation was measured using the Topographic Mapping – Treed Area data set 

available from Toronto Open Data Portal (TOD, 2019b). This dataset represents the 

physical area (polygons) of tree canopy cover for the City of Toronto and includes 

canopy coverage in both public and private spaces.  
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3.4.4 Population Demographics  

In addition to the indicator of outdoor activity and landscape characteristics measures, 

population density for each DA was also collected to be used during the analysis. This 

data set was obtained from Statistics Canada (2016) - Population and Dwelling Count.  

The reason for including this variable is that population density could be one of the 

factors impacting children’s outdoor activity due to the social distancing mandate of 2 

metres from people that do not live in the same household. It was already ascertained in 

Mitra et al. (2020) that “dwelling density” was negatively correlated with outdoor activity 

in children during this time, therefore, including population density makes sense to 

explore how this might affect children’s ability to play outside while observing the 

restrictions in place to contain the spread of COVID-19. 

3.5 Landscape Measures and Outdoor Activity Analysis 

Data on landscape characteristics were collected for each DA location (n=106). In total, 

six variables were included in the data analysis; outdoor activity, population density, 

pedestrian surfaces, rigid fixtures, water and vegetation. Spearman correlation analysis 

was used to test initial relationships between outdoor activity and all other variables, this 

was tested at a confidence interval of p<.05. Principal component factor analysis (PCA) 

with varimax rotation was used to identify underlying factors and emerging themes to 

explain the variance on outdoor activity, in this analysis, the criterion applied was an 

eigenvalue of 1 and minimum coefficient loading of 0.512 as suggested in Stevens 

(1992).  Finally, Spearman correlation was used to test the relationship between 

outdoor activity and the factors generated in the PCA.   
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3.6 Self-reported Landscape Affordances 

In addition to the landscape characteristics and demographic measures, differences 

about places where children went when they played and/or engaged in PA outside were 

evaluated. In the ParticipACTION survey, participants were asked to report on common 

places where their children spent time outdoors after COVID-19 restrictions were in 

place. This was a multiple-choice question comprising of eight options – driveway/yard, 

sidewalks/parking lots/neighbourhood streets, parks within walking distance, trails within 

walking distance, school grounds or outside spaces within walking distance, parks 

where you have to drive, trails where you have to drive, and school grounds or outside 

spaces where you have to drive. Five common places were selected to be included in 

the analysis; sidewalks/parking lots/neighbourhood streets, parks within walking 

distance, trails within walking distance, parks where you have to drive, and trails where 

you have to drive. The reason for this is these five places represent better the viable 

public options for children living in Toronto. The characteristics of private dwellings was 

not under review in this project, and schools, to include school grounds, were closed 

during this time.  

A separate analysis from the landscape measures collected in the spatial analysis was 

conducted to understand how changes in outdoor activity are associated with where 

children were spending time while outdoors for children in the less activity and more 

activity groups. Spearman correlation analysis was used to test relationships between 

outdoor activity and common places children frequented, this was tested at a 

confidence interval of p<.05.  
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Chapter 4.0 Results 
4.1 Overview 

This study analyzed the changes in outdoor play and physical activity for 106 children in 

relation to four landscape characteristics measures – pedestrian surface, water, 

vegetation, and rigid fixtures, and one demographic measure – population density. 

These measures were selected in consideration of environmental affordances related to 

play near residential locations, along with population density, which was used as a 

general indicator of the built environment. Additionally, changes in outdoor activity and 

common places where children reportedly spent time when they went outside were 

analyzed for 79 children – participants who reported no change in outdoor activity were 

not included in this part of the analysis.   

The following summary offers some insights into the differences of environmental 

affordances for children associated with the three groups of outdoor activity included in 

this study. Setting aside no change in outdoor activity, the focus of this analysis is the 

groups of children where “more outdoor activity” and “less outdoor activity” has been 

observed.  

In this chapter, the data are first summarized for interpretation purposes with statistical 

analysis reported in the latter part of this chapter. Table 4.1 summarizes in absolute 

numbers the distribution of environmental affordances in the study population, classified 

by the range of outdoor activity reported by participants during in the ParticipACTION 

survey.  

4.1.1 Analysis of Landscape Measures and Outdoor Activity 

The ranges for vegetation, pedestrian surfaces, rigid fixtures, and population density 

represents how the data are distributed with quartiles.  To simplify interpretation of the 

data, the lower range in these categories represents the lowest value of the 1st quartile 
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and highest value of the 2nd quartile, and the higher range represents the lowest value 

of the 3rd quartile and highest value of the 4th quartile. This can also be considered in 

terms of less availability - lower range, and more availability - higher range.  

Table 4.1: Summary by activity group. 

 Activity Groups 

 Less 
Activity  

Same 
Activity  

More 
Activity  

Responses per Activity Group (n=106) 62 
(58.5%)  

27 
(25.5%) 

17 
(16%) 

Living closer to a Waterbody 

Water present within 1km 42% 41% 35% 
No water present within 1km 58% 59% 65% 

Vegetation Area within 1 km radius* 

Coverage range 2,201 - 186,225 sqm (less) 55% 48% 36% 
Coverage range 171,130 - 992,464 sqm (more) 45% 52% 64% 

Pedestrian Surface within 1 km radius* 

Coverage range 5,841 - 29,134 sqm (less) 43% 64% 59% 
Coverage range 29,881 - 145,625 sqm (more) 57% 41% 41% 

Rigid Fixtures (count) within 1 km radius* 

111-281 units (less) 47% 55% 59% 
283 - 631 units (more) 53% 45% 41% 

Population Density per sq km (DA) 

Range 409 - 6,619 (less) 44% 52% 70% 
Range 6,842 - 55,796 (more) 57% 48% 30% 

*1 kilometre radius from dissemination area centroid location 
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Looking in the more activity group, 65% of respondents reported living more than 1km 

away from a waterbody, this might mean that access to water within the typical walking 

range proposed by this study did not present an affordance for this group.  

Most children (64%) in the more activity group live in neighbourhoods with higher 

vegetation coverage than the children in the less activity group (45%).  

59% of the children in the more activity group live in areas with lower pedestrian 

surfaces coverage and lower count of rigid fixtures, in contrast, most of the children 

(57%) in the less activity group live in areas with more pedestrian surfaces and where 

rigid fixtures are present.  

Regarding population density, most of the children in the more activity group (70%), live 

in neighbourhoods where population density is in the lower ranges, conversely, most of 

the children in the less activity group (57%) live in areas where population density is in 

the higher ranges.  

A summary of how environmental affordances are distributed in the more activity and 

less activity groups is shown in Figure 4.1. This map represents how landscape 

affordances were analyzed between these two groups, highlighting access to water 

within 1 kilometre radius from DA centroid location, and how respondents fit within the 

lower and higher quartile ranges for each landscape variable included in the analysis.  
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Figure 4.1: Summary of landscape characteristics by dissemination area. 
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4.1.2  Analysis of Common Places and Outdoor Activity 

Table 4.2 summarizes how participants responded to the following question: “If your 

child is spending any time outside during the Covid-19 outbreak, where are the common 

places this outside time is being spent?”.  

Table 4.2: Common places children spent time outside. 

 Less Activity 

62 responses (100%) 

More Activity 

17 responses (100%) 

Was this a common place? Yes No Yes No 

Sidewalks nearby 40% 60% 59% 41% 

Trails nearby 11% 89% 53% 47% 

Parks nearby 16% 84% 41% 59% 

Trails I drive to 2% 98% 12% 88% 

Parks I drive to 0% 100% 18% 82% 

 

Children in the more activity group used the outdoor places near their residences much 

more than children in the less activity group (Figure 4.2). Most of the children (59%) 

who were more active outdoors after the Covid-19 outbreak used sidewalks near where 

they live to play and exercise, versus only 40% of the children in the less activity group. 

Most children (53%) in the more activity group also used trails near their homes, while 

11% of the children in the less activity group were using trails in their neighbourhoods. 

The same pattern is observed in the remaining common places that children frequented 

while playing and being active outdoors. More children (41%) in the more activity group 

used parks nearby than the children in the less activity group (16%). The majority of the 
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children in both groups reported staying closer to home when going outside to play and 

exercise, however, in the group with less outdoor activity, this was true for 98% of the 

children about driving to go on a trail, and for 100% of the children about driving to go to 

a park. 

 

Figure 4.2: Differences in use of outdoor places. 

 

4.2 General Results 

Data were analyzed using SPSS software (version 27). A total of three tests were 

carried out to measure the relationship between outdoor activity and the explanatory 

landscape measures. This process is summarized in Figure 4.3. The following reporting 

shows the results for the initial Spearman’s rho test, Principal Components Analysis, 

and finally, the results for the Spearman’s rho test on the factors extracted in the 

Principal Components Analysis.  

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Parks Driving Distance

Trails Driving Distance

Parks Nearby

Trails Nearby

Sidewalks Nearby

Common Places to Spend Time Outside

Less Outdoor Activity More Outdoor Activity



 

 

46 

 

 

Figure 4.3: Summary chart of data analysis. 
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4.2.1 Relationship Between Outdoor Activity and Explanatory Measures 

The relationship between outdoor activity was tested for each explanatory measure, and 

Spearman’s rho correlation statistic was calculated for each pairing. This statistic 

measures the strength and direction of relationships between two categorical variables. 

The results from the analysis can be observed in Table 4.3. No significant correlations 

(<0.05) were found between outdoor activity and the explanatory landscape measures. 

This indicates that these landscape measures individually do not have a significant 

relationship with changes in outdoor activity reported in the study population.  

Population density had a negative, albeit statistically weak (p<0.1), relationship with 

outdoor activity which indicates that children living in less populated neighbourhoods 

had more opportunities to spend time outdoors.  

Table 4.3: Outdoor activity and landscape correlations (Spearman’s rho test statistic) 

Correlations 

Pairings Correlation 
Coefficient 

Level of 
Significance 

Outdoor Activity x Water -0.041 p= 0.677 

Outdoor Activity x Vegetation 0.072 p= 0.464 

Outdoor Activity x Pedestrian Surface -0.149 p= 0.129 

Outdoor Activity x Rigid Fixtures -0.088 p= 0.370 

Outdoor Activity x Population Density -0.181 p= 0.063* 

Correlation is significant at 0.1 level (2-tailed). 
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4.2.2 Principal Components Analysis 

To identify if any underlying factors would emerge from the combination of the 

explanatory measures, a Principal Components Analysis (PCA) was conducted which 

included all four landscape measures – water, vegetation, pedestrian surfaces, and rigid 

fixtures - and the demographic measure for population density. PCA is used to find 

communalities between uncorrelated variables, and it indicates how the variables 

cluster together. This analysis yielded two components which combine to explain almost 

66% of the variance. The results are reported in Table 4.4. This reflects the component 

loadings from the rotated matrix, and the loading cut off value was determined by 

doubling the “critical values for a correlation coefficient”, or 2(0.256) for a sample size of 

100 subjects as proposed by Stevens (1992). This equated to a minimum loading 

coefficient of 0.512 to interpret the results.  

Table 4.4: Landscape components identified with principal components analysis (Varimax rotation 
with Kaiser normalization).  

Components Matrix 

 Nearby Nature 

Component Loading 

Built Environment 

Component Loading 

Vegetation 0.771  

Water 0.768  

Rigid Fixtures -0.699 0.494 

Pedestrian Surface  0.838 

Population Density -0.305 0.674 
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The resulting factors were labelled as nearby nature (vegetation and water) and built 

environment (pedestrian surface and population density) to characterize the variables 

that loaded highly into these components. The resulting components were used to 

analyze if any relationship exists between outdoor activity and the two explanatory 

factors.  

4.2.3. Relationship Between Outdoor Activity and Explanatory Factors 

The relationship between outdoor activity was tested for each explanatory factor, and 

Spearman rho correlation analysis was carried for each pairing. The results from this 

analysis are shown in Table 4.5. Living in a dissemination area with more nearby nature 

did not correlate with increases in outdoor activity, this indicates that the changes in 

outdoor activity are not related to the affordances associated with the component 

“nearby nature”. The factor built environment was significantly negatively correlated with 

outdoor activity, although this relationship is weak at -0.211. This indicates that children 

in the “more activity” group live in neighbourhoods that are less built up (less pedestrian 

surface area and lower population density), while those in the less activity group live in 

areas where landscape characteristics associated with the factor built environment are 

more intensive.  

Table 4.5: Outdoor activity and landscape factors relationship (Spearman’s rho test statistic). 

Correlations 

Pairings Correlation 
Coefficient 

Level of 
Significance 

Outdoor Activity x Nearby Nature 0.026 p= 0.790 

Outdoor Activity x Built Environment  -0.211* p= 0.030 

Correlation is significant at 0.05 level (2-tailed).  
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4.2.4. Relationship Between Outdoor Activity and Common Places children spent 
Time Outside 

The relationship between outdoor activity was tested for each measure, and 

Spearman’s rho correlation statistic was calculated for each pairing. The results from 

the analysis can be observed in Table 4.6. No significant correlations (<0.05) were 

found between outdoor activity and spending using nearby sidewalks or driving to go on 

trails that were not within walking range. Going to parks nearby shows a statistically 

significant (p<0.026) but “weak” positive relationship with outdoor activity which 

indicates that children and youth who used their local parks were more active than 

those that did not use their local parks in Toronto. Using nearby trails had a statistically 

significant (p<0.001) and “moderate” positive relationship with outdoor activity. This 

suggests that children using trails around the places where they live were more likely to 

be in the more activity group. Finally, driving to go to a park also had a statistically 

significant (p<0.001) and “moderate” positive relationship with outdoor activity, 

indicating that children and youth who were able to go elsewhere to play and exercise, 

had greater chances of being in the more activity group than those who stayed nearby. 
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Table 4.6: Outdoor activity and common places (Spearman’s rho test statistic). 

Correlations 

Pairings Correlation 
Coefficient 

Level of 
Significance 

Outdoor Activity x Sidewalks nearby 0.153 p= 0.178 

Outdoor Activity x Parks nearby  0.250 p= 0.026* 

Outdoor Activity x Trails nearby 0.426 p< 0.001** 

Outdoor Activity x Parks driving distance 0.379 p< 0.001** 

Outdoor Activity x Trails driving distance  0.218 p= 0.053 

   *Correlation is significant at 0.05 level (2-tailed). 

 **Correlation is significant at 0.01 level (2-tailed).  

 

4.3 Chapter Conclusion 

Results of the analyses show a weak but significant relationship between landscape 

characteristics and outdoor physical activity in children during the first wave of the 

Covid-19 outbreak. There was no significant pattern between changes in outdoor 

activity and individual landscape measures, however, population density was negatively 

correlated with outdoor activity. These relationships are represented in Figure 4.4. The 

PCA test supported a two-factor structure that explains almost 66% of the variance. The 

two factors that emerged from the PCA test show a lack of pattern among outdoor play 

and nearby nature, but a significantly patterned, weak relationship with elements of the 

built environment.  
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Figure 4.4: Relationship between explanatory measures and changes in outdoor activity. 

 

Furthermore, results of the analysis show a significant and, in some cases, moderate 

relationship between changes in outdoor activity and common places where children 

spent time outdoors. No significant patterns are found between outdoor activity and 

using sidewalks/parking lots/neighbourhood streets or driving to go on a trail. Going to a 

park within walking distance was significantly patterned with more outdoor activity, albeit 

this relationship was weak. The results also showed a moderate relationship between 

increased outdoor activity and using trails within walking distance. Driving to go to parks 

and more outdoor activity was also significantly correlated. The implications of these 

findings are discussed in the next and final chapter. Statically significant patterns are 

represented in Figure 4.5.  

 



 

 

53 

 

 

Figure 4.5: Relationship between common places use and changes in outdoor activity. 
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Chapter 5.0 Discussion  

This study showed that changes in outdoor play and PA in children and youth during the 

first wave of the Covid-19 outbreak in Toronto are associated with specific residential 

landscape characteristics, but also with whether children were able to spend time 

outside safely while following social distancing protocols. Among all the explanatory 

measures considered in relation to changes in outdoor activity, only built environment 

was significantly correlated with less outdoor activity. Additionally, this study showed a 

positive relationship between outdoor activity and using local trails and local parks 

during the Covid-19 outbreak. This suggests that living in intensively built-up parts of the 

city is negatively associated with more outdoor activity, and it indicates a disparity in 

access to safe places for children to play and be physically active when they don’t have 

access to programmed recreational facilities.  

This discussion chapter reviews the findings of this study in the context of 

environmental affordances and compares the results to key findings of other research 

that analyzed changes in outdoor play and movement behaviours using the 

ParticipACTION dataset. The latter part of this chapter discusses the limitations of this 

project and offers recommendations for future research.  

5.1 Environmental Affordances  

This study hypothesized that the presence, amount, and extent of specific landscape 

characteristics offer positive environmental affordances that contribute to more outdoor 

play, particularly during a time when access to spaces designated for children’s play 

and PA was restricted due to measures concerning limiting the spread of the Covid-19 

virus. These environmental affordances included living near water, living in 

neighbourhoods with more pedestrian circulation surface area, rigid fixtures, and 

vegetation canopy, and living in neighbourhoods with lower population density. 
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5.1.1. Relationship Between Outdoor Activity and Nearby Nature 

This study found that access to water (mapped as rivers, streams, lakes, or ponds) 

within 1 km radius from DA centroids, and more extensive tree canopy coverage within 

1 km radius of DAs were not significantly correlated to changes in outdoor activity. This 

lack of relationship was evident when these measures were tested for statistical 

significance individually, and as the combined explanation factor nearby nature.  

While water can be generally considered an affordance for children and it is included in 

Heft’s (1988) framework of 10 “children’s outdoor environments”, waterbodies can be 

considered a barrier to independent mobility and outdoor play. Gibson’s (1979) theory 

stresses that environmental affordances are relational to the individual and can be 

either positive or negative. Han et al. (2020) identified water, which refers to large 

bodies of water, as opposed to a water feature like a fountain or a splash pad, to be a 

barrier to children’s independent mobility in Vancouver, Canada. However, in the 

present study, the difference in access to water within the walk/play range between the 

two groups of outdoor activity was negligible and unlikely to predict any changes in the 

outdoor activity measure. In conclusion, living near water was neither an affordance, nor 

a barrier to outdoor play.  

This study recognizes that mapping water at the scale of rivers and lakes only offers a 

narrow perspective for an environmental affordance that includes many ways in which 

water can foster play. Including a greater range of water typologies that are more 

perceptible by children as an affordance because they are relative to their own size is 

highly desirable to gain a more inclusive understanding of how play can be facilitated by 

this landscape feature. This was limited in this study in two ways – available datasets 

and seasonality. It is reasonable to imagine that spring puddles, which refers to 

rainwater temporarily collected in surface depressions and cracks, provided some level 

of affordance because of the time of the year for which the ParticipACTION survey data 
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was collected. But mapping such occurrences after-the-fact was not feasible, especially 

when considering the size of the study area. Conversely, the presence of summer 

splash pads would be easy to map, but an unlikely affordance because they are only 

open in the summer months in Ontario, and even so, all park amenities were closed 

because of Covid-19.  

The difference between the vegetation area available for each group of respondents - 

less outdoor activity and more outdoor activity - was more noticeable. Most children 

(64%) in the more outdoor activity group live in areas where tree canopy is more 

extensive – with a coverage range of 171,130 – 992,464 m² within 1 km radius of DA 

centroids, while less than half (45%) of the children who reportedly spent less time 

being active outdoors live in areas with the same tree canopy range. While this pattern 

coincides with those reported in other studies where neighbourhood greenness is 

correlated with more outdoor activity in children (Grigsby-Toussaint et al., 2011; 

Lambert et al., 2019), no statistical significance was found between vegetation area and 

the outdoor activity measure and therefore, vegetation was not a good predictor of 

changes in outdoor activity in this study.  

Like water, vegetation was mapped at a coarse level and represents only tree canopy 

area. Including sub-canopy levels of vegetation would be an important step for this type 

of investigation. First, they often provide more diversity and complexity that are likely to 

create more play affordances for children such as shielded places and hidable places. 

Second, they are more accessible at the scale of a young person’s experience of their 

local landscape. While it is expected that an area covered by tree canopy might include 

sub-canopy layers, without the clarity of what is available in the sub-canopy, if anything, 

the mapped data can only provide part of the information needed to understand the 

affordances of complex vegetation.  
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Although the factor nearby nature showed no statistical relationship with outdoor play in 

the analysis concerning spatial measures, an increase in outdoor play was correlated 

with going to local parks, as more children in the increased activity group listed parks 

within walking distance as a common place to go during the Covid-19 outbreak, 

compared with children for which activity decreased. Since the presence, extend, or 

amenities of parks near residential areas were not part of the spatial analysis, it is not 

possible to know if there were any differences in access to park between the two 

groups. Mitra et al. (2020) reported that living within 1 km of a park was negatively 

associated with more outdoor activities in children (5-11 years-old), but positively 

associated with outdoor activities for some youth (12-17 years-old), however, because 

of the limited sample size for Toronto, this study did not differentiate children and youth.  

In conclusion, the statistical analysis finds that living near water and in neighbourhoods 

where tree canopy is more extensive had no impact on the level of outdoor activity 

attained by the children examined in this study. But these results can only reflect the 

coarse scale for which spatial data was collected.  

Finally, the results of this study indicate that being able to access a park within walking 

distance was an affordance for children in Toronto. However, most of the children in the 

more outdoor activity lived in areas where population density was lower. Further 

analysis of the relationship between presence and extension of parks and population 

density is needed to better understand this relationship, and whether “access” was 

adequate among all participants.  

5.1.2. Relationship Between Outdoor Activity and Built Environment 

The measures concerning the built environment included rigid fixtures, pedestrian 

circulation surfaces, and population density. Contrary to expectation, having more rigid 

fixtures (benches and fire hydrants), and having more pedestrian circulation surface 
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area (sidewalks and trails) within 1 km radius of DA centroids were not observed to be 

affordances. Children in the more activity group lived in neighbourhoods with less rigid 

fixtures and less sidewalk and trail surface area.  

While there was no statistical significance in those findings, these results are 

unexpected. Objects to climb on, jump over and from, are consistent play affordances 

reported in the literature (Heft 1988, Kyttä 2002 and 2004, Lerstrup and Van dem Bosch 

2006).  While benches and fire hydrants can provide the affordances associated with 

rigid fixtures, as shown in Moore’s (1986) exploration of children’s experiences in their 

neighbourhoods, children’s play behaviours, and how they utilize perceived affordances 

are regulated by socio-cultural norms, usually imposed by parents and caretakers. In 

addition to this, the spread of Covid-19 through surface contact was less understood at 

the time of the survey, hence the closure of playgrounds, and parental anxiety about 

their children getting infected with the Covid-19 virus could have influenced parent’s 

attitudes about letting their children touch street furnishings and fixtures.  

Likewise, “flat, relatively smooth surface” ranked as a strong predictor of more outdoor 

play in Kyttä (2002), and presence of sidewalks has been consistently correlated with 

more outdoor activity in previous studies about children’s PA in their neighbourhood 

environment (Aarts et al., 2012; Davidson & Lawson, 2006; Lambert et al., 2019). Both 

groups – less outdoor activity and more outdoor activity – reported spending time on 

sidewalks near residential locations during the Covid-19 outbreak, however, use of 

sidewalks was not significantly correlated with outdoor activity. Walkway surface area is 

likely to positively correlate with housing density, that is, densely built areas have more 

pedestrian circulation area than lower density areas. This might help to understand why 

this affordance in unclear and without a more controlled experiment, it is difficult to know 

if these characteristics must co-vary.    
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When sidewalks and trails were analyzed separately in relation to changes in outdoor 

activity and common places to spend time outside, a moderate positive relationship was 

observed between using trails and outdoor activity. These two landscape features were 

consolidated into one measure - pedestrian circulation surfaces – because it was 

believed that the affordances they offered - walking and biking - were similar. The 

results now suggest that their characteristics might be different enough that these 

features provide unique affordances. One rationale for this is that trails are usually 

nestled within nature settings, with more opportunities to ramble in adjacent vegetation. 

In general, trails are also more extensive and continuous than sidewalks, qualities which 

Moore (1986) emphasizes are important to foster exploration. Another consideration is 

that because trails are usually part of other green spaces, the adjacency conditions for 

trails are very different from sidewalks and offer more room to safely move around other 

pedestrians and adhere to social distancing rules. For these reasons, future studies 

should consider these circulation systems as separate environmental affordances.  

The difference in population density between both groups - less outdoor activity and 

more outdoor activity - was quite prominent. 70% of the children in the more activity 

group live in DAs with 409 – 6,619 people per km², while more than half (57%) of the 

children in the less activity group live in areas with 6,619 – 55,796 people per km². 

Population density was correlated with less outdoor activity; however, this relationship 

was statistically weak (p<0.1). This was an expected result given that people were 

required to stay 2 m from people outside their household, making it difficult for children 

in highly populated areas to spend time outdoors safely. Mitra el al. (2020) previously 

reported that “dwelling density” was negatively correlated with increased outdoor 

activity. The findings for the study population in Toronto corroborate what was observed 

nation-wide.  

In addition to analyzing each landscape measure separately, the relationship between 

the combined explanatory factor built environment and outdoor activity was tested for 
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statistical significance. Built environment emerged as a factor in the PCA and includes 

two components of the explanatory measures – pedestrian circulation surface area and 

population density. This factor is significantly negatively correlated with outdoor activity, 

which indicates that children in neighbourhoods with more surface area and higher 

population density are more likely to be a part of the less activity group.  

While this study hypothesized that low population density would be a positive 

affordance, and therefore the contrary – high population density – would be a negative 

affordance, more pedestrian surface area was believed to be an affordance for outdoor 

play because walking and biking were the main activities related with increased PA 

reported by children in the ParticipACTION survey. While using trails showed a positive 

relationship with outdoor activity, when trails were combined with sidewalks the 

combination was not significantly correlated with changes in outdoor activity. The 

remaining question is, if children in the less activity group had more access to 

pedestrian surfaces, why did their activity level decrease? The results from the PCA 

suggest that high population densities counteract the positive effect that more sidewalks 

and trails have on fostering outdoor play and PA in children, which might be related to 

not being able to social distance while outdoors. McCormack et al. (2020) found that 

children’s PA in public places, which they defined as “public parks” and other “public 

spaces”, decreased the most, and in most cases, this decrease was correlated to 

parental anxiety about Covid-19.  

Aside from Covid-19 considerations, densely populated areas usually correspond to 

more urbanized areas which offer fewer play affordances for children. Kyttä (2002, 

2004) suggests that environmental affordances decrease as urbanization increases. 

This can be considered in the context of other landscape characteristics that were not 

captured in the present study but might be attached to sidewalks and trails in different 

settings. A trail through a major green-infrastructure corridor is different from a trail 
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through a small urban park. A finer scale analysis of landscape characteristics is 

essential to understand these differences, and their role in fostering outdoor play.  

Furthermore, Broberg et al. (2013) indicates that “densely built” urban centres are less 

likely to be an affordance for children to play unsupervised, meaning that parental co-

participation is required for children to profit from these environments. Moore et al. 

(2020) correlated increased activity outcomes with parental co-participation for the 

nation-wide sample of the ParticipACTION survey. If children in the less activity group 

were more reliant on being supervised by an adult while playing outdoors, these two 

aspects might help explain the decrease in outdoor activity for children living in densely 

populated neighbourhoods.  

In conclusion, the findings from the statistical analysis suggest that living in less-densely 

populated parts of Toronto is a key factor in contributing to the realization of 

neighbourhood landscape affordances. The findings of this study indicate that being 

able to use trails within walking distance from residential locations was an affordance for 

children in Toronto. A finer scale analysis of landscape characteristics would contribute 

further to the understanding of why trails were a greater affordance for children where 

population density was lower, and if this was the result of population density alone, or if 

other qualities of the landscape around them were also important in attracting children 

to spend more time outdoors.  

5.2 Limitations 

First, data for landscape characteristics were collected from online geospatial 

databases. This limited the number of “environmental affordances” measures that could 

be included in the study, as well as the scale for which these characteristics could be 

studied. This limited the study to the available (coarse scale) level of landscape qualities 
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with fewer measures of landscape affordances than usually included in other studies of 

children’s environments and outdoor play.  

In addition, relaying on geospatial datasets meant that some landscape characteristics 

were difficult to capture. Some of these “missing data” relates to the fine scale features 

that are more perceptible at the scale of children when they walk around their 

neighbourhoods. These are important landscape features because they are likely to 

foster more outdoor play and encourage exploration and expansion of young people’s 

play territories. These include sloping terrain, shielded places, moving fixtures, loose 

objects, and loose material. For some of these features, geospatial datasets were 

simply not available, for others, the scale in which data is available were too coarse to 

be useful.  

Typical ways to study play affordances and children’s environments usually include a 

combination of behaviour mapping, self-reporting maps and surveys or go-along 

interviews (Kyttä 2002, 2004; Lerstrup and Van den Bosch, 2006; Moore, 1986), but 

these approaches were considered impractical for the scope and timeline of this project. 

Although secondary survey was used to inform on changes in outdoor play and other 

movement behaviours, it was not tailored to the purposes of the present study. Future 

research should consider including primary data collection on movement behaviours.  

Mixed method approaches to include interviews and mapping of spatial data are more 

likely to provide a deeper understanding of children’s relationship with their 

environments (Egli et al., 2020). To overcome geospatial data limitations, some 

researchers (Egli et al. 2020) focus on child-led “destination mapping” of affordances 

using public participation geographic information system (PPGIS).  But using PPGIS 

usually require more resources too, such as acquiring special software and hiring 

trained research assistants to guide children’s participation. To this end, better 

geospatial data, recorded at the local scale and readily available, would contribute 
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greatly to the understanding of available and missing landscape affordances, and 

advance future studies in learning about how children and youth physical activities can 

be supported by their neighbourhood landscape, especially when they cannot access 

programmed spaces because they are closed, scarce or out of children’s territorial 

range.  

5.3 Conclusion 

This study has analyzed the relationship between changes in outdoor activity and 

landscape characteristics for children living in Toronto. These measures were selected 

in reference to Gibson’s (1979) theory of “environmental affordances” and Heft’s (1988) 

“framework of landscape features” relating to affordances for outdoor play. These 

classes were revised and translated into measurable landscape features that could be 

collected through spatial analysis using a GIS.  

Secondary data from ParticipACTION was used to document the changes in outdoor 

play and PA resulting from the COVID-19 outbreak and related restrictions, and the 

common places children used when they were outside. Environmental affordances were 

measured analyzing the landscape characteristics near residential locations in 

consideration of actualized affordances reported through the secondary survey – 

walking, biking, and playing outdoors. 

This study set out to answer the question. Is there a relationship between changes in 

young people’s outdoor activity durations in the first wave of the COVID-19 outbreak in 

Canada, and their landscape characteristics?  

Landscape measures were first analyzed individually and then collectively to identify 

patterns between variables that help to explain the changes in outdoor activity. Results 

indicate that children who reported an increase in outdoor activities during the Covid-19 

outbreak were more likely to use local trails and parks when playing outdoors than 
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children in the decreased outdoor activity group. Analysis of the factors that emerged 

from the PCA indicates that living in areas where pedestrian circulation surfaces are 

more extensive combined with high population density was negatively associated with 

outdoor activity in children.  

Overall, the results from this study shows that the use of environmental affordances in 

their neighbourhood landscape might be conditional to children’s ability to maintain 

social distancing, and parental perceptions of safety and their ability to play outdoors 

safely.  Parental anxieties about Covid-19, may have regulated to some extent 

children’s access to an already very restricted number of places where they could 

spend time outdoors.  

5.4 Implications of this Study 

One clear message from the findings of this study is that it was easier during the 

pandemic lockdown for children living in less populated areas of Toronto to spent time 

outside than for children in areas where population density is higher.  

The implication of these findings can be considered in the context of short-term and 

long-term measures. Short term measures might involve increasing access to outdoor 

spaces using initiatives such as closing streets to traffic and using empty parking lots for 

children to play. Another more immediate measure that requires less resource input is 

reviewing policies about closing outdoor spaces in school grounds in the interest of 

creating more opportunities for children to be outside and engage in physical activity 

while observing social distancing.  

The long-term measures involve creating neighbourhood environments that support 

physical activity in a way that it is accessible throughout the city and detached from 

living in high income, and low-density areas. One way in which landscape architecture 

can engage in this is rethinking the way public spaces are designed and consider how 
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we can maximize public spaces in a way that more opportunities to play outdoors are 

generated. In consideration of the results from this study, and from the findings reported 

in Mitra et al. (2020), densely populated parts of the city need special attention so that 

the landscape can ameliorate the negative effects of increased density. Doing this can 

include the improvement, connection, and addition of more pedestrian circulation 

systems that are richer and more complex than sidewalks.  

5.5 Future Research 

This study provided important insights into the environmental characteristics associated 

with outdoor play and movement behaviours of children living in urbanized cities. 

However, the findings are limited to using secondary data on movement behaviours, 

and by evaluating coarse level environmental characteristics. Future research should 

focus on a finer scale analysis of the landscape characteristics, which is needed to 

completely understand the differences of environmental affordances provided for 

children by their neighbourhood landscapes. By understanding these differences and 

their impact on children’s access to outdoor play and the actualization of affordances, 

we can engage in more directed actions to ensure that outdoor play is more equitable.   

Future research should consider capturing landscape characteristics at the scale of 

children. This can include acquiring data through locally-gathered and interpreted 

imagery – cameras, drone, 3D landscape scanning - or by employing the use of PPGIS 

and self-reporting mapping of neighbourhood destinations and landscape affordances. 

Ideally, this should be done in combination with surveys, interviews, or behaviour 

mapping (observing play) where ethics approval is granted to add more clarity about 

children’s play and movement behaviours. These multi-scale approaches for gathering 

data can provide deeper insights into how children interact with their local landscapes, 

and how their activities can be better supported by landscape characteristics.  
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Another important aspect is the varying levels of population density and measured 

landscape characteristics for different size cities. Cities where the range of population 

density is smaller than what is observed in Toronto and other big cities might give a 

clearer picture of the effects of population density on children’s ability to use their 

neighbourhood landscape for outdoor play and PA. However, that requires mapped or 

mappable landscape data which are not always available for smaller cities with less 

resources. One way to overcome this is to use street level photography such as Goggle 

Street to characterize small transects of neighbourhoods. The main challenge in this 

approach is that it becomes difficult to correlate outdoor activities to these areas once 

play happens across the landscape.  

Finally, more quasi or natural experimentation of how individual landscape 

characteristics affect outdoor play and PA levels could help in understanding these 

relationships better. These approaches allow control over variables such as water, 

vegetation, fixtures, circulation routes and density, which in real world settings, co-vary 

in ways that complicate interpretation.  
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