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1 ABSTRACT 

The affordance value of play spaces is a well-researched topic within the literature surrounding 
environmental psychology, childhood developmental psychology, and public health (Jongeneel, 
2015; Sporrel & Withagen, 2017; Prieske et al 2015; Cosco, 2006; Croft et al, 2017; Kyttä, 2002; 
Sandseter, 2009; Heft, 1988, 1989; Larrea et al, 2019; Withagen & Calijouw, 2017). Historically, 
there have been many challenges made to playground design, specifically arising from the issue 
of underutilized or unattractive spaces, and how to maximize developmental value within play 
environments. 

This is particularly of note within the Canadian context, as parent groups are often responsible for 
the fundraising, planning, designing, and constructing of playgrounds for public schools. This paper 
will argue there are gaps within the existing research in which elements of a playscape are 
evaluated based on a current criteria for play affordance that does not adequately account for two-
dimensional (2D) play opportunities, and thus does not provide a reasonable precedent for pursuing 
economically affordable and accessible alternatives to traditional three-dimensional playground 
design pursuits going forward. 

We argue in this paper that the existing research studies on affordances within play environments 
do not adequately account for 2D play alternatives, and that landscape architecture and design is 
an overlooked perspective from the existing multidisciplinary studies. 2D installations can offer 
imaginative, self-directed play opportunities that are an economically viable alternative to traditional 
3D play structures, and remain appropriately positioned within the context of affordance evaluation. 

1.1 KEYWORDS

Affordance; environmental psychology; landscape architecture; affordance-based design; 
accessibility 
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2 INTRODUCTION

The development and study of play environments for children has long been a topic of research in 
the fields of child developmental psychology and public health (Jongeneel, 2015; Sporrel & Withagen, 2017; 
Prieske et al 2015; Cosco, 2006; Croft et al, 2017; Kyttä, 2002; Sandseter, 2009; Heft, 1988, 1989; Larrea 
et al, 2019; Withagen & Calijouw, 2017). Historical examples of the first playgrounds can be tracked to the 
mid 19th century and were functionally “industrialized” with permanent play elements such as steel swings, 
slides, and jungle gyms in the early 1900’s (Moore, 1993). The nature of these playgrounds has been an 
area of critical practice for landscape architects and architects for decades. 

Following World War II, Dutch architect Aldo Van Eyck designed and installed hundreds of 
playgrounds around the city of Amsterdam that were inspired by “open function” and standardization
(Withagen, 2017). His motivation originated from the desire to meet a critical social demand that was lacking 
in cities after the war, and he endeavoured to merge the boundaries between urban space and play space 
(Withagen & Calijouw, 2017). Many of his playgrounds contained geometrically spaced jumping stones that 
had aesthetic appeal and provided consistency across different locations throughout the city. These 
playgrounds, though few remain, inspired decades worth of discussion surrounding the nature of 
playground design and use of space, structure, and form, to maximize the play value of these spaces. Of 
particular importance to contemporary studies was the nature of these jumping stones and the way in which 
children interacted with three-dimensional play features. 

Subsequent, though not causally connected, to the emergence of Van Eyck’s playgrounds was a 
growing theory of environmental psychology put forth by American psychologist James Gibson, which 
sought to explain the human perception of environments and the way in which we navigate within them. 
Critical to his research was the idea that the places where we live and play are not simply comprised of 
matter that is static in space and time, but that our environments are made up of possibilities for action 
(Gibson, 1979). The most direct definition provided by Gibson is as follows: “the affordances of the 
environment are what it offers the [user], what it provides or furnishes, either for good or ill” (emphasis by 
author) (Gibson, 1979). The argument by Gibson and Heft is that we perceive our environment in terms of 
the behaviour it affords. Heft offers “sitting” as an example to demonstrate this point. He says “what 
constitutes a seat (or affords ‘sitting-on’) will vary amongst individuals with significantly different body 
scaling [emphasis by author]. The relative nature of seat affordances can be illustrated by the fact that a 
surface perceived as a seat by a young child may not be perceived as such by an adult. Specifically, a foot 
stool might be perceived as a seat by a child and not as an adult as a function of leg length.” (Heft 1989). 
Perception and subsequent behaviour generally refer to factors such as comfort, security, reassurance, 
orientation, friendliness, accessibility, and the ability to relate to the surroundings. The variety of affordances 
offered by an environment are discovered as individuals change over time, whether in maturity, physical 
ability, confidence, or perceptive capacity (Heft, 1989). 

The extension of this theory applies well to conversations of play environments. The affordance 
value of an interactive element within a play space (slide, swings, monkey bars, jungle gym, etc) is 
fundamentally the result of the evaluation of the play element in terms of what it can provide to the user (in 
this case children) in the form of recognizable opportunities that cater to their needs, interests, motivations, 
or capabilities (Kyttä, 2002). Traditionally, playground design is comprised of a collection of three-
dimensional structures such as slides or swings that offer play opportunities and require certain abilities of 
the user. If we consider playgrounds through the lens of affordances, we instead recognize that playgrounds 
do not consist of pieces of equipment, but as a collection of things to sit on, climb on, jump across, etc. in 
the same way that a foot stool is a seating-element to some but not others (specifically children vs adults 
as indicated in the previous example by Heft). Many studies on affordances in play environments have 
proposed specific taxonomies (or typologies) of evaluation that attempt to clarify and categorize specific 
play opportunities within play spaces that qualify whether they are more or less effective at eliciting play. 
We were initially interested in this topic as it applied to the existing and future Canadian context, our 
understanding of which motivated our overall investigation into the economic drivers of playground design 
and quantifying the affordance value of elements in children’s play spaces to maximize the value of spaces 
for the lowest cost. However, it is easy to see how this research can extend beyond the borders of Canada 
to any similarly designed play environment where economic limitations determine final design and 
implementation options, for example in community and/or non-profit lead initiatives.  

Our research question is predicated on the importance of the paradigm shift that took place 
following the implementation of Van Eyck’s geometric standardized play interventions and the emergence 
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and expansion of Gibson’s affordance theory that favoured the behavioural relationship between users and 
environments. There has been a notable interest over the recent years in Aldo Van Eyck’s playground 
design and design philosophy, particularly amongst researchers concerned with child development and 
health (Jongeneel et al, 2015; Prieske et al 2015; Sporrel & Withagen, 2017; van der Schaaf et al, 2020; 
Withagen & Calijouw, 2017). Following WWII, Van Eyck proposed a theory that children are more attracted 
to “open function” play elements than fixed or single use structures (van der Schaaf et al, 2020). One of the 
most cited features of his playgrounds are the abstract forms incorporated into his designs, as Van Eyck 
believed they did not act as single-use elements, but provided options to children that encourage creative 
play and imaginative behaviour (van der Schaaf et al, 2020). His playgrounds were comprised of elements 
where the concept of improper use or attitudes that supported statements such as “not what the object was 
made for” were no longer applicable (Withagen & Calijouw, 2017). This attitude is directly comparable to 
the forthcoming theory by Gibson and Heft where physical elements of an environment offer different 
functions depending on the user (see again the foot stool example). These abstract forms were made up 
of simple geometric elements, such as rectangular and round frames for climbing (referred to as an “igloo”), 
a sandpit, and a group of circular concrete blocks for jumping across from one to the other. These concrete 
blocks became the element most consistently challenged by researchers focusing on the viability of creative 
play, open function play, and affordance theory in play environments, not due to their “open function 
design”, but because of the use of symmetry in their layout.  

Due to the significant body of research that has since aimed to study the viability of treating play 
environments as a collection of opportunities for eliciting as opposed to prescribing action, we sought to 
investigate whether this body of research was exclusive to 3D play elements, or if 2D ground plane design 
elements (such as painted graphics, games, and shapes) were adequately accounted for in the taxonomic 
(or typological) breakdown proposed by previous researchers. Finding that in fact 2D play elements are not 
adequately accounted for in these studies, and using our previous research in ground plane design 
interventions in educational play environments, we endeavour to propose an argument in favour of 
incorporating 2D play elements into the discussion of affordance value as an economically responsible 
addition to conversations of playground design.  

In response to previous case studies and preliminary investigations into existing literature and 
research, in this paper we will 1) introduce our interest, background understanding, and the relevance of 
this topic within the Canadian context as well as universally, 2) define the difference between two-
dimensional (2D) and three-dimensional (3D) play elements, 3) provide a brief summary of existing 
research that focuses on play affordances in 3D environments that specifically focus on “gap jumping” as 
a play activity, 4) outline our methodology for approaching this research, and 5) demonstrate that there is 
a gap in the research regarding the investigation of 2D play elements and their respective affordance values 
by showing the existing categorical criteria for evaluations of affordances in play environments do not 
adequately or appropriately consider 2D play features and opportunities. 

 
2.1 THE CANADIAN CONTEXT OF THE BUILT PLAYGROUND ENVIRONMENT (THE 

IMPETUS FOR ACTION)  

Though our research ultimately seeks to explore the subject matter in a universal capacity, it was 
the particulars of the Canadian context that provided the impetus for action and generated our research 
questions for this paper. In Canadian elementary schools, parent groups (called Parent Advisory 
Committees / PACs) commonly fundraise, plan, design, and build play structures and play areas on 
community school grounds.  This is brought about by school districts removing old play equipment in the 
name of safety (Miller, 2019), or never installing it in the first place after a new school is built (Tunney, 
2017). In either case, it is the parents that must replenish or create the outdoor play environment for their 
children, bearing the brunt of the cost, which becomes a tremendous financial burden and logistical 
undertaking (Kadane, 2013). When parent groups do commit to this project, their engagement is enhanced 
when they have ready access to current knowledge and best practices in playground design and an 
opportunity to explore their planning and design options prior to seeking formal School Board Approval for 
project construction.   

With the onus placed upon parents to become ‘informed designers’ of the complexities of 
playgrounds in primarily elementary school environments, they then place their attention on researching 
their options, usually in the form of looking at other existing schools and parks, speaking with employees 
of the school district, exploring the catalogs of popular playground element manufacturers, contacting 
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charitable organizations that fund building playgrounds and general internet searches. What is germane to 
the approach of a landscape architect in the design process, materials selection and construction of an 
outdoor play environment may prove to be a daunting and foreign task to the untrained. In addition to a 
whole playground environment being daunting is that aspects of breaking down and detailing spaces may 
not be included fluidly in their thought process. The focus most frequently turns to easy to understand, yet 
cost prohibitive manufactured playground equipment versus maximizing the potential of the many other 
materials that can make up a play environment, such as the ground plane and its potential contributions to 
play and child development.  

While the origin of paper was fundamentally precipitated by engagement with parent and school 
groups within a Canadian context, the restrictions, challenges, and burdens faced by underfinanced or 
grassroots organizations is of universal applicability. Non-profit or community and parent driven initiatives 
exist on a broader scale, and the same findings and suggestions explored in this paper can be used to 
influence and motivate design interventions globally. 

2.2 DEFINING 2D VS 3D PLAY ELEMENTS: PHYSICAL OBJECTS AND SURFACES 

The difference between 2D and 3D play elements is intuitive. 3D play structures have a vertical 
element that provides depth or height relative to the ground plane. These types of elements can include 
traditional play features such as slides, swings, jungle gyms, and stepping-stones, or naturalized elements 
such as boulders, logs, trees and tree stumps, etc. Comparatively, we consider 2D elements as being 
defined by having no vertical elements that extend above or below the ground plane; they are the ground 
plane. In playground environments, the 2D ground plane is relatively flat and can include materials such as 
turf, concrete, asphalt, pour-in-place rubber, etc. The play features include painted graphics or material 
elements that produce a pattern or shape that are interactive and facilitate participation. 

While this paper will focus specifically on the distinction between 2D and 3D elements, there is an 
additional type of 3D environment that falls outside the scope of our analysis: undulating ground planes 
where the ground itself is operating in three dimensions in the form of articulated topography or mounds 
that have verticality in relation to a base elevation. In playground environments, topography can be as 
simple as a slope and as complex as a field of small mounds. Built examples have been made from 
materials ranging from turf on compacted soil to wavy fields of asphalt and poured rubber. Though paint 
can be applied to slopes and mounds, such 3D painted features or graphics are excluded from this paper. 
Some examples of such mounded play environments that are outside of our study are Südliche 
Lohmühleninsel by Rehwaldt Landscape Architects (painted mounds that mimic topography), BUGA by 
Rainer Schmidt Landschaftsarchitekten (mounds with painted paths), and Potgieterstraat by Carve 
(mounds but no paint).

An additional element to the research is the differentiation between prescriptive and non-
prescriptive play. For the purposes of this paper, we have chosen not to differentiate between prescriptive 
and non-prescriptive 2D play features. Games such as hopscotch would be considered a prescriptive play 
element, as it has specific rules and is designed to facilitate a specific game. Abstracted patterns and 
shapes of various sizes, colours, and placements would be considered non-prescriptive, in that they 
facilitate imaginative play opportunities that can change in function and purpose depending on the 
imagination of the user (what Van Eyck considered “open function”). Both of these categories of game and 
forms are encompassed by the term “painted lines” or “painted elements”. Painted lines or elements refer 
to anything painted on the ground plane that encourage or allow for prescriptive and non-prescriptive play 
activities. 

2.3  EXISTING RESEARCH ON AFFORDANCES IN PLAY ENVIRONMENTS 

With established and statistically significant evidence showing correlations between human health 
and the built environment (Cosco, 2006), landscape architects are uniquely positioned to design 
interventions that promote healthy lifestyles by creating active environments for children to be used during 
formative early years (while the importance of high value play opportunities are not exclusive to a particular 
age group, the vast majority of case studies take place in elementary schools). The question is what those 
environments look like if we are concerned with affordance value and promoting play from both a childhood 
development perspective, as well as an economically accessible design approach. 
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Assuming the goal of playground design is to provide environments that motivate play and physical 
activity, contrary to Van Eyck’s approach of symmetrical and equidistant blocks, diversity and challenge 
within these play environments is key (Cosco, 2006). This approach has led to studies world-wide on 
specific challenges within play environments, and evaluation of the resulting affordance value of various 
equipment designs. Climbing, jumping, and risky play are the notable focus of many of these studies – 
specifically because of the way in which these activities challenge behaviour and perception of space and 
ability. These activities provide young children with important opportunities to develop perceptual motor 
skills, and are thus highly prioritized by those seeking to promote public health (Croft et al, 2017).  

Specific research on perception of “challenge” as it relates to use of space within play environments 
further justifies the use of affordances as a foundational method of evaluation of play elements. In the 2014 
research by B. Prieske et al on children’s attraction to challenges within simple play spaces, the authors 
noted both the physical and psychological components of high affordance play elements (such as jumping-
stones), and the arbitrary nature of “achievable” challenges. The reality of being able to “jump the gap” 
between these stones is not necessarily achievable by all children at any given time. However, the effort 
required to actualize or realize a play affordance contributes to the attractiveness of the activity (Prieske et 
al, 2015). This is perhaps the key criticism of Aldo Van Eyck’s playgrounds as his signature jumping stones 
prioritized the aesthetic, symmetrical form above functional challenge (Withagen & Calijouw, 2017). This 
line of criticism was not specifically attributed to those within the fields of science, public health, or 
developmental psychology either. Designers and landscape architects have since recognized the 
importance of challenging the notion of aesthetically motivated, symmetrical, and “standardized” play 
features. Dutch landscape architect Helle Nebelong was a notable and well documented critic of such 
standardization, as she claimed unchallenging play environments poorly prepare children for developing 
skills that require complex movements and spatial evaluation (Sporrel & Withagen, 2017)  

As the target of many of these studies and criticisms, we have chosen gap-jumping as the key 
activity we refer back to throughout this paper. The reason for this consideration comes from the nature of 
the activity. Any play feature where there is the opportunity to jump from element to element is necessarily 
a “gap-jumping” exercise. This can relate to 3D elements, which are the target of the aforementioned 
studies in the form of blocks, and, in our case to 2D elements, such as jumping from painted shape to 
painted shape (the affordance value of which we have deemed understudied / not adequately researched). 

2.4  SPECIFIC PLAY AFFORDANCES OF GAP JUMPING 

Ultimately, Prieske’s study confirms Nebelong’s criticisms and suggests that a configuration aligned 
with Van Eyck’s symmetrical, geometric layout was insufficient to adequately account for variation in motor 
skills and physical ability amongst children. From a design point of view, gaps of various distances create 
variety, challenge, and affordance opportunity. An example of the difference between standardized and 
non-standardized layouts can be seen in Figure 1, which demonstrates the conceptual layout of jumping 
stones used by both Jongeneel et al (2015) and Sporrel & Withagen (2017) in similar research projects.  
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Figure 1. Non-standardized (left) and standardized (right) jumping stone layout design with 
distances measured in cm from Sporrel & Withagen (2017). Public domain image from the Creative 

Commons Attribution License.

These aforementioned studies critically assess the value of standardized gap-jumping equipment in play 
environments. Both were critical of the predictable and geometric nature of Van Eyck’s jumping stones, and 
both proposed that non-standardized layouts were far superior for eliciting attraction and voluntary play by 
children. Though Van Eyck was perhaps correct in his assumption that “open function” equipment and play 
elements were more attractive for play vs prescriptive structures, these studies illustrated that the symmetry 
(standardized) of his abstract forms was inferior to asymmetrical (non-standardized) layouts. 

Similar to Prieske’s findings, the benefits of the non-standardized configuration of jumping blocks 
included affording children with varying abilities and capabilities the opportunity to find a challenge in the 
gap crossing (Sporrel & Withagen, 2017). Jongeneel et al concluded with complementary findings, 
demonstrating that when given the option to design their own play spaces, the majority of children created 
jumping stone playgrounds that were comprised of non-standardized arrangements of stones. There is a 
significant discrepancy between how children and adults design play spaces (Jongeneel et al, 2015) 
perhaps demonstrating that there is opportunity for further investigation into updating design approaches 
for landscape architects and designers.  

The key issue from looking at these studies is the conclusion that the findings are not necessarily 
restricted to the design or implementation solely of 3D features. While the research demonstrates that 
children prefer non-standardized layouts to the jumping-stones, equivalent patterns and layouts can be 
achieved by using painted shapes on 2D surfaces. There is an element of risk that is involved in interacting 
with the 3D jumping-stones, which we acknowledge is an area of research we are not touching on within 
this paper (risky play), however the act of jumping from a defined feature to another defined feature should 
be extended to 2D play elements. This is a key conclusion and we believe demonstrates an opportunity to 
consider 2D versions of the same game within playground environments as a reasonable, accessible, and 
economically viable alternative to the 3D jumping-stones.  
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2.5 CANADIAN OUTDOOR PLAYGROUND CASE STUDIES: HIGHLIGHTING 2D PLAY 
ELEMENTS AND THE GROUND PLANE 

Over the course of the past seven years, Prof. Kris Fox has been working with research teams at 
two separate universities (and cities) on various aspects in the outdoor environment at public elementary 
schools in Canada. The research has been conducted on many fronts including through technical design 
studios at the masters level at the University of British Columbia (UBC), participatory design seminars, and 
construction and materials lecture courses, the latter at both UBC and the University of Calgary (U of C). A 
major aspect of the technical studios was to explore spaces through a typological approach to elements 
that may populate an outdoor school environment, such as play equipment, outdoor classrooms, outdoor 
gardens, play equipment, sports courts, and ground plane elements. The case studies outlined below will 
illustrate that the ground plane became a major topic of conversation with one study, and the element of 
focus with another. The final case study is an alleyway installation project that illustrates a potential direction 
with low-cost 2D play elements.  

Exploring this realm of turning parents and other stakeholders into ‘informed designers’ of 
playgrounds resulted in a multi-year research effort between Assistant Professor Kris Fox, while at UBC, 
and the Vancouver School Board (VSB). The end result of this research was the creation of The Outdoor 
PLAYbook, a “How-To” interactive web-based resource that incorporated a variety of leading research and 
best practices for school grounds including landscape architecture, sustainable design, economic and 
phasing strategies, child development, injury prevention, and outdoor educational opportunities. The 
development team included design professionals, design students, health practitioners, and education 
researchers from UBC working with parents, teachers, administrators, children, the VSB facilities office, 
and other community partners. One of the main sections of the website is titled “Play Elements”, which not 
only breaks down play elements by age and activity, but by typology or category. The exploration of play 
element typologies started with conversations with the school district and was enhanced through design 
work in technical construction studios with Master of Landscape Architecture students at UBC. It was 
finalized through thorough research of notable built playground projects both in Canada and abroad. 
Throughout the process, several departments within the VSB, such as facilities, planning and maintenance 
and operations expressed tremendous interest in the ground plane: grass play and sports fields, gravel 
soccer pitches and artificial turf (both of which work better with the combination of rain saturated soils of 
Vancouver and heavy foot traffic), sand, wood chips, rubber, asphalt, concrete and various forms of painted 
lines in the form of sports courts and games. The presence of 2D play elements and environments received 
attention that was on par with that of 3D elements. Research and interest in the potential of 2D play 
elements is of great interest to both schools and parent groups as they are both low cost and low 
maintenance. 

In Calgary, Alberta, research currently being conducted with Prof. Fox, the Faculty of Kinesiology, 
the Cummings School of Medicine, and the O’Brien Institute for Public Health in partnership with the 
community organization Gift of Play is exploring the realm of 2D play in the form of painted line games on 
pavement with the Calgary Board of Education (CBE) and Calgary Catholic School District (CCSD). The 
overarching purpose of this research program is to conduct a mixed-methods pilot study examining the 
relationship between the playground, built environment, physical activity, and well-being of Calgary 
elementary school students. The study compares elementary schools with low-cost painted line games, 
installed by volunteers working with the Gift of Play, to schools that did not receive an installation (control 
group). In September 2016, the Faculty of Kinesiology of the University of Calgary sponsored the Gift of 
Play ($10,000 CAD total, effectively $222 CAD per school), to coordinate and lead an event where 
volunteers painted lines on playground tarmac surfaces at 45 Calgary elementary schools. The painted line 
games were economically accessible additions to the schools that received them, with the proposed 
research potentially showing that such interventions can also be an effective means of offering health 
benefits and play affordance opportunities to children. Though this research has brought up another aspect 
of the play context in Canada, research has been delayed considerably due to snow covering the 
installations for large periods of time. However, the schools of the in-depth pilot study represent just four 
schools amongst the thousands across the entire country, all of which have painted lines in their 
playgrounds.  
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Figure 2. Painted Lines Project, Calgary, AB. Example of painted line game that can encourage 
gap-jumping (2019). Photos by author.

The final case study project is the installation “G. A. P. JUMP” (2019), which was part of the Green 
Alley Project (GAP) in Calgary AB, which was a combined effort of the School of Architecture, Planning and 
Landscape at U of C with the Calgary Downtown Business Association. For this installation, a concerted 
effort was made to research ways of creating a painted 2D element that clearly encouraged gap jumping
using anamorphic projection techniques with the 3D visual effect best viewed from a single, “privileged” 
viewpoint. It was completed with the U of C research team of Gordon Skilling (lead designer, MLA 2019, 
MEDes 2020), Emma Brodie (MLA 2021) and Assistant Professor Kris Fox. Also low-cost, this project had 
a total project budget of $4,000 CAD (40% of which was used for cleaning and site preparation). Though 
completed in two days, its ease of installation can be debated as anamorphic designs can be complex to 
install as they require high-powered projectors. The installation was impactful as local media attending the 
opening event featured the piece on the front page of the Calgary Herald (September 21, 2019 print edition). 
Our hope was that this piece could spur further discussion in the community about the potential of painted 
2D play elements. In fact, one can find anamorphic and other 2D painted graphics in numerous locations 
in cities like Calgary, like this example of a “3D” crosswalk at a shopping mall, and elsewhere.

Figure 3. Anamorphic painted graphics in Calgary. “G.A.P JUMP installation” from the Green Alley 
Project (left), and shopping mall crosswalk (right). Photos by author.

3 RESEARCH OBJECTIVES

Conducting this research was borne out of need for high affordance value yet low-cost play 
elements, as this falls within the economic capacity of most Canadian parent groups. The previously 
mentioned Canadian context and installed demonstration research case studies highlight the realities of 
Canadian elementary playgrounds, making it clear that there is a great need for improved playground 
environments and that a great deal of strategy must be employed if parent groups will be successful in their 
efforts to plan, design, fundraise and ultimately build new play environments for their children. As such, the 
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focus turned to one of the cheapest play element types that could be installed: painted designs on the 
ground plane. The question then became, what are the capacities of 2D painted play elements in terms of 
play affordance value? The assumption was that research in fields other than landscape architecture would 
yield measured results. Instead, the research uncovered a lack of specificity with the 2D realm that made 
it difficult to draw conclusions when more detail from a landscape architectural materials and construction 
perspective was needed. 

There is a question of using the aforementioned research to inform the way in which we, as 
designers, can approach 2D elements within playgrounds. While the affordance research mentioned thus 
far has been specific to 3D elements, the similar multidisciplinary research studies conducted by Assistant 
Prof. Kris Fox in cooperation with other faculties at the U of C focused on the outcome of incorporating 2D 
painted elements into play environments. This was done with the intention of studying whether patterns, 
shapes, or prescriptive game elements elicited different kinds of participation from children. This research 
was not conducted under the motivation of studying affordance value, however it was a preliminary step in 
determining how children interact with 2D elements.

Given the findings from these previous studies, as well as studies on affordances within play 
spaces, this lead us to our primary research question: do the taxonomic/typologies of 2D play elements 
correlate with their 3D counterparts to the extent that both are valuable under the evaluative criteria of 
affordance? This approach is driven by the question of whether there is a qualitative and quantitative benefit 
to offering 2D alternatives for lower cost, higher accessibility, and with reasonably similar developmental 
and psychological value. 

We have constructed the following argument as a logical extension of the existing framework for 
playground design and have thus far identified the following claims: 1) affordances are a reasonable means 
by which to evaluate a play environment, 2) activities such as gap-jumping demonstrate how affordances 
can be maximized by including variable difficulties to attract a breadth of abilities, and 3) 2D elements can 
elicit interaction and participation in play environments. If we take these claims as true, it follows that we 
can integrate 2D design elements into taxonomic evaluations of play elements as reasonable alternatives 
to traditional 3D play features. 

4 METHODS 

With this research question in mind, the purpose of our study was to explore the potential that 2D elements 
could bring to the Canadian playground environment / context in a two-fold capacity: can 2D play elements 
be economically accessible designed elements and can they offer play affordances that could compare well 
with their more expensive 3D counterparts? While researched systematically, this literature review research 
was meant to provide an interdisciplinary and longitudinal perspective across multiple disciplines that would 
directly impact playground design and their constituent play elements.  

Our investigation was focused on using online sources to identify leading research on affordances 
in children’s play environments. The investigation was structured to include results from multidisciplinary 
contributions to topic across areas of child development, public health, landscape architecture, design, and 
environmental psychology. This process included a review of available contributions using Academic
Search Premier (EBSCOhost), Google Scholar, and the University of Calgary Libraries and Cultural 
Resource general search engine. We elected to limit our EBSCOhost searches to three databases; Avery 
Index to Architectural Periodicals, Environment Complete, and Urban Studies Abstracts. 

Our searches specifically focused on affordance and affordances within play environments, and 
research studies on gap jumping, playground design, and the distinction between affordance values in 2D 
vs 3D environments. EBSCOhost Searches were conducted using the following words; ((playground OR 
play OR feature OR design OR element) AND (affordance OR psychol*) AND (environment OR 
development OR function OR taxonomy OR dimension)). Avery Index to Architectural Periodicals returned 
281 results (none were deemed relevant), Environment Complete returned 8,109 (limited to top 100, 6 were 
deemed relevant), and Urban Studies Abstracts returned 1,720 (limited to top 100, 2 were deemed 
relevant). Similar word combinations were used in Google Scholar as well as the University of Calgary 
Libraries and Cultural Resource general search engine. Search results from these sources yielded 
significantly better results and advertised the relevant search results from EBSCOhost. Initial results were 
examined for ancestral and descendent citations, which expanded the results to the existing bibliography. 
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Searching for studies on two-dimensional play affordances yielded no results, which directed the 
development of this paper. We became primarily interested in investigating whether existing research
approaches to studies in play affordance could be applied to 2D elements and features.

5 FINDINGS 

The most immediate conclusion from our investigation of existing studies and literature is there are 
two related “gaps” in the research. The first is outlined in section 5.1, which discusses categorical gaps in 
the breakdown of currently used affordance taxonomies (in that they do not adequately consider 2D 
elements as focuses for affordance evaluation), and the other is in section 5.2, which outlines the failure of 
the conducted research to account for additional disciplines that can contribute to the research, primarily 
designers and landscape architects and to conduct research in an interdisciplinary fashion. For clarity and 
continuity relative to citations, “taxonomy/taxonomies” is synonymous with “typology/typologies”, which is 
the more commonly used term by designers and landscape architects. This also outlines the division in 
language and understanding between the disciplines as the research relates to many fields of study but is 
often written for a single discipline. 

When it comes to the tangible effects of this research question, there are lasting consequences 
from these gaps in the research, specifically that there currently is not a clear path wherein a designer or 
‘informed parent designer’ can link the value systems of cost and play affordances when looking at two-
dimensional play elements. Parents may have the ability to navigate through the cost landscape of play 
elements ranging from 3D to 2D, but they may not be able to find equally detailed information on the play 
quality / affordances of these elements. How then can parents know if 2D play elements, such as painted 
line games, have play and developmental value to their children? Without a more thorough 
acknowledgement of both 3D and 2D play elements, they conclusions they draw will be incomplete and 
inaccurate.  

5.1 CATEGORICAL GAPS IN EXISTING AFFORDANCE TAXONOMIES 

The fundamental issue to date in the literature on affordances in play environments is the lack of 
appropriate consideration for the value of 2D play elements. Beginning with Heft in his 1988 paper on 
affordances within children’s environments, he proposed a categorical breakdown of different affordances 
and correlated objects or locations used in his study (Heft, 1988): 
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Figure 4. Proposed affordance categories from Heft (1988) “Affordances of Children’s 
Environments: A Functional Approach to Environmental Description”. Figure republished with 
permission of Centre for Human Environments / Enviro. Psych., from Children’s Environmental 

Quarterly (1983-1990); permission conveyed through Copyright Clearance Center, Inc. 

Of the proposed affordances, only two relate to 2D elements (“run-on-able surface” and “ride-on-
able surface”). In addition, the respective correlated “occurrences” (courthouse lawn, school yard, slope in 
school yard; streets, sidewalks, grass slope) do not account for a play activity that could take place on the 
surfaces themselves. The listed locations provide a passive surface for which other activity can occur 
(running on and riding on), but there is a fundamental gap in recognizing the value of the surfaces 
themselves as a location for a unique play experience and the affordance value of 2D elements that can 
be incorporated onto these locations.  
 Little evolution in terminology has occurred over the years, and a similar list has been used (though 
amended) by contemporary researchers (Kyttä, 2002; Larrea, 2019; Sandseter, 2009) to qualify the same 
kinds of play by children in relation to their environments. Kyttä (2002) identifies environmental qualities 
that support certain affordances, listing them as a functional taxonomy of affordances used in her study. 
These environmental qualities are outlined in Figure 5 below (Kyttä, 2002): 
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Figure 5. Functional taxonomy of affordances. Kyttä (2002) Affordances of Children's 
Environments in the Context of Cities, Small Towns, Suburbs and Rural Villages in Finland and 
Belarus. Figure republished with permission of Academic Press, from Journal of Environmental 

Psychology (2002); permission conveyed through Copyright Clearance Center, Inc. 

Similar to Heft’s list, only one of these environmental qualities relates to 2D surfaces (flat, relatively 
smooth surfaces) and is again an overly simplified conception of two-dimensional surfaces, as it supports 
affordances that do not directly relate or interact with the qualities of the surfaces themselves (i.e. they 
afford biking, running, skiing, etc.) Granted, where Kyttä differs is in recognition that these surfaces afford 
games that exist on a two-dimensional surface and are created using painted designs, such as hopscotch. 
She also introduces in the above table an avenue through which to introduce the idea of 2.5D surfaces 
(with “relatively smooth slopes”) as they relate to our earlier definition from section 2.2. We are electing to 
exclude this category from the discussion but acknowledge future opportunity to investigate these 
categories of surfaces. 

Nevertheless, the shortcomings of the research mentioned above is found in the lack of 
acknowledgement that there is an evaluative criterion missing from both of these lists, i.e. the evaluation of 
two-dimensional games themselves, and there is evidence to show this is perhaps a language application 
issue rather than a categorical oversimplification. Criticism has been waged against both Heft’s and 
derivative taxonomies (such as from Kyttä, 2002) in regards to the breakdown and application of the 
affordances listed in figures 4 and 5, specifically in understanding the linguistic differences between the 
affordance of a setting (action possibilities offered by a setting) and the affordance for an activity (features 
facilitating specific action) (Lerstrup & van den Bosch, 2017).  
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Two-dimensional games and activities are perhaps being overlooked because they reside on 
surfaces that are generally considered a setting. While the ground plane may always remain a setting for 
other activity, the location can be enhanced by a layer of intervention (painted lines, games, etc.) that should 
be independently evaluated for their activity and affordance value in the same way we would evaluate a 3D 
element as something similar to swings, slides, jumping stones, etc.   

5.2 LIMITATIONS OF EXISTING RESEARCH APPROACHES

We believe that future research should be expanded to include a method of evaluation that 
utilizes the lens of landscape architecture and includes design professions in the discussion of evaluating 
the affordance value of play elements within play environments. When looking at the basic play design 
elements defined by Stein in Learning for Landscapes (1997), 2D painted play elements and line games 
of varying complexity, the paved surface they are painted on, and the simple material used to furnish the 
ground plane are all design considerations that either attract or dissuade play in children. These types of 
spaces are as follows: accessible, active, ones that can challenge a variety of physical abilities, are a type 
of hard multi-use space, ones that allow for both open and closed activities, ones that offer simple and 
complex uses and, finally, ones that can be either permanent or changeable (Stein, 1997). Interestingly, 
these are qualities that are not applied to the “flat, relatively smooth surfaces” mentioned by Heft, Kyttä, 
and others in their evaluation of the affordance value of surfaces, despite the fact that the quality of the 
ground plane has an enormous effect on the types of play that occur in these respective areas.  

Further to this, in defining the physical constituents that make up play environments, Herrington 
points out that the ground plane, or ‘base plane’ is the “most intimate and defines how landscape is to be 
used” (Herrington, 1999). It may also be argued that children may be more engaged with painted ground 
plane elements than adults as “children are sensorial people. The younger they are, the more engrossed 
they are with their physical environment” (Herrington, 2003). If we limit the evaluation of the ground plane 
to something so simple as “flat, relatively smooth surfaces”, we miss the opportunity to take advantage of 
different sensory experiences that can be pulled from different materials. 

Another value in landscape architecture is the notion of site specificity, which thus far is a wholly 
overlooked aspect of environmental evaluations. Stein’s notion of permanent versus changeable can be 
taken a step further as it then becomes a way in which schools can reflect the specific nature of the site, 
community, and regional context (Herrington, 1999). In fact, installing painted features on the ground plane 
is among the least expensive designed elements that can be installed to reflect local flavour. Within specific 
sites, there are many design criteria that can improve the overall quality of a play space. In Moore’s 1992 
edition of Play for All Guidelines: Planning, Design and Management of Outdoor Play Settings for All 
Children, he lists a variety of site design criteria directly linked to the design and subsequent consequences 
of incorporating various design considerations. His criteria includes “flexibility” as a directly related point of 
consideration that influences and benefits from the low cost, easy installation options of 2D play elements. 
Just as Heft and Gibson outline changes in ability correlate to changes in psychological and physiological 
development, as children develop, their needs change in a play setting. According to Moore, “the 
environment should allow for easy rearrangement of elements for different programs and the addition or 
removal of special equipment for particular activities” (Moore, 1992). One could apply this notion of flexibility 
or “change” and the ability to manipulate space to painted 2D play environments as they become the easiest 
and lowest cost way to enact change in a play space. This idea of accessible, inexpensive, and flexibility in 
play elements responds to the needs of changing abilities, a concept fundamental to the idea of 
affordances. 

When taking all of this into account, the lack of research focusing on the array of possible 2D play 
elements by those in the fields of environmental psychology, childhood developmental psychology, and 
public health makes the omission even more glaring. It also draws attention to the fact that research about 
the physical, designed landscapes of schoolgrounds should involve researchers and practitioners in 
landscape architecture and design if it is to be called holistic. 
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6 CONCLUSIONS

It is clear from this research that more is needed to supplement existing investigations in the area 
of play affordances. There is a need for a much more sophisticated understanding of the value of 2D 
elements, for all it’s material possibilities, in play environments as alternative or complementary features to 
their well studied 3D counterparts. Ideally, this would include studies conducted on 2D play elements that 
mirror the research methods previously used in studies on affordances in 3D environments. This includes 
comparative studies with participants as a logical next step.  

From our evaluation of the existing taxonomic breakdown of elements within play environments, it 
is unclear at this time whether an alternative functional taxonomy is needed to adequately account for 2D 
surfaces, or whether affordances (such as jump-across-able features or balance-on-able features) can be 
applied not only to 3D structures, but to the evaluation of 2D play elements as well. Currently, the closest 
the research comes to measuring the affordance value of a surface is in the instrumental value it affords to 
other activities, such as cycling on, running on, or skateboarding on. This could be due to the linguistic 
confusion between affordance of and affordance for when it comes to the categorization of play surfaces. 

Fundamentally, 2D play elements can offer many of the same opportunities as 3D play elements, 
especially when it comes to activities such as gap-jumping. There are games that elicit jumping across 
gaps, balancing on ribbons of color, identifying routes through patterns of shapes, and more. Combinations 
and permutations of paintings or designs on the ground plane can be utilized to promote the expression of 
different affordances depending on the goals of the designer and needs of the client or community. We 
believe this is where further research is needed to determine whether there is an opportunity to make 
qualitative claims that help inform playground design if the primary concern is maintaining or improving 
affordance value of a space.  

With the unfortunate situation of play spaces being historically underused or rarely visited (Prieske 
et al, 2015), it is even more critical for Canadian parents to have success in designing attractive and inviting 
play spaces. They can ill afford to spend resources on spaces that provide little in the form of affordance 
value, especially when the goal is to maximize physical and social development. The Canadian context 
magnifies the importance of cost effectiveness, and the potential benefit of 2D play elements is found in 
cost savings, ease of implementation, temporary installation capacity, ease of fabrication, and scalability to 
different areas and locations. In order for Canadian parent groups to have the best information on the full 
spectrum of play elements that can go into a playground environment, more research will be needed on the 
affordance value and general capacity of 2D elements. To do this successfully moving forward, the 
exclusion of landscape architects and design professionals from conversations on play space design and 
development must be rectified. Our hope is that this paper becomes the first step towards completing a 
‘catalog’ of 2D elements that reflect an interdisciplinary perspective to play space design which has been 
overlooked and underappreciated for far too many years.  
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