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Abstract: 

This dissertation argues that, improved playground equipment is needed, in the South African context, for children aged 

between 8 and 12 years old. The research identifies: that children are lacking in fundamental gross motor skills, that sociability 

is paramount to a healthy lifestyle, and that the correct cognitive skills are not triggered by playground equipment usage. 

Research has been gathered, using published works and experts in the child health and playground safety professions, to 

identify problem areas around childrens’ health and playground equipment design. A user-centred approach has been 

implemented  to design and prototype playground equipment that correctly develops fundamental health issues. The equipment, 

Sprout, also challenges the concept of traditional playground equipment, by being a modular, long lasting and an aesthetically 

pleasing product. 

Keywords: 

Playground, Industrial Design, Product Design, User-centred Approach, Children Play Equipment, Gross Motor Skills, 

Socialisation, Cognitive, Child Health. 
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Chapter 1: Introduction to the Study 

1.1 Introduction to the Study 

Encouraging children to use playground equipment helps build attributes which are beneficial for better physical and mental 

developments such as gross motor skills, logical thinking, mathematics and societal socialisation (Wittstock 2013:3). 

Lubans, Morgan, Cliff, Barnett and Okely (2010:1020) explain that fundamental movement skills are key developers in childrens’ 

physical, cognitive and social development.  

Fundamental movement skills are considered to be the building blocks that lead to specialized movement sequences 

required for adequate participation in many organized and non-organized physical activities for children, adolescents 

and adults. (Lubans et al 2010:1020) 

This research looks at both current and emerging theories around the design of playground equipment for developing gross 

motor skills in children aged 8 to 12 years old. Furthermore, secondary components to the study highlight other benefits such as 

helping children to socialise better with other children, develop logical or cognitive thinking and promote a healthy platform for 

their growth. 

Conventionally, playground equipment is designed to meet legislative regulations (Public Playground Safety Handbook 2008:2). 

These legislations ensure that designers adhere to specific standards for their designs. Playground manufacturers often use 

inexpensive materials as well as crude methods of manufacture, which do not always conform to the legal standards for 

playground construction in South Africa (Wittstock 2013:1). An example of this approach is gum-timber playgrounds (Figure 1). 

This study aims to improve the current designs of playground equipment, in the South African context, to make them: 

innovative, visually pleasing, physically challenging and an object which community members are likely to accept. The 

equipment designed will aim to make improvements in aesthetics and material quality for users. Furthermore, other design-

elements are key instruments in the advancements in ergonomics and anthropometrics, the equipment’s ability to develop gross 

motor skills and socialisation in children as well as feature novelty1. 

1.2. Outline to the Study 

This research study records the research process for designing playground equipment for children. This chapter contextualises 

and discusses current playground equipment. Furthermore, it identifies issues about children in current society. The chapter 

also identifies the research problem as well as outlining the intention of the study. From this, a rationalisation for the research is 

given as well as providing a basis for the significance of the study. 

                                                           
1
 “[The] state or quality of being novel, new, or unique; newness.” (Novelty [sa]:[sp]) 

Figure 1: Gum-Timber Plaground, Johannesburg, 2013. 
(Photograph by Author) 
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Chapter 2 is a literature review of current and emerging themes revolving around key topics for the study. These reviews include 

topics, by cited authors, on: the physical and social health of children, the understanding of playground design, international and 

local safety standards, ergonomics and anthropometrics, product semantics as well as the theories of user-centred design. The 

research foundation is drawn from the information gathered in this chapter. It uses these reviews to direct the design of 

playground equipment. 

Chapter 3 discusses the theoretical framework which is used in the methodology. It identifies the research paradigm and 

discusses matters of ethics of the study. Additionally, it discusses the methods for data collection and the structures revolving 

around these methods and materials. It also looks at the undertaken process for the design of the product. 

Chapter 4 explains the data that is gathered from the conducted interviews. These findings are obtained from key respondents 

and key informants, who identify the direction needed for the design of the equipment. 

Chapter 5 deals with the design process undertaken for the development of the playground equipment. It uses information 

gathered in Chapter’s 2, 3 and 4 to guide the direction that the product development takes. 

Chapter 6 is the conclusion to the study and looks at the significance of the study and the product developed from the research. 

It also discusses the recommendations for further studies on this subject. Finally, it explores a summary of results from this 

study and reflects upon various aspects that emerged from this process. 

1.3. The Study 

1.3.1. Research Problem 

According to Kautiainen, Koivusilta, Lintonen, Virtanen and Rimpela (2005:[1]), wherever there is access to technology a 

decrease in children’s physical activity and an increase in obesity and unhealthy lifestyles can be observed. Furthermore, there 

is also a decrease in outdoor activity, “...while overall rates of [outdoor] participation for kids ages 6–17 may be slightly falling or 

flat” (Outdoor Foundation: 2011[sp]). In addition, there is evidence that social behaviour development is also underdeveloped 

(Soler-Adillon & Parés. 2009:[sp]). These statements prove the need for children to develop positive health attributes for their 

development. 

1.3.2. Aims of the Study 

The research aims for this study are as follows: 

 To redesign of children’s playground equipment in order to develop their gross motor skills and socialisation with other 

children. 

 To design playground equipment that is aesthetically pleasing to the community in which it is placed. 
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 To design beneficial features into the playground equipment to help develop cognitive skills in children. 

This research aims to provide a foundation for the design of playground equipment intended to develop gross motor skills and 

social behaviour in children, aged 8 to 12 years old. This equipment intends to increase health benefits in children through 

physical exercise, which shape other athletic attributes needed for child development such as coordination, strength and 

balance (Gagen & Getchell 2006:232). It will also encourage the socialisation of children with other children, in order to 

encourage social behaviour into adulthood (Allender, Cowburn & Foster 2006:830). 

The playground equipment is intended for institutes such as private education, after care centres and similar facilities. Although 

cost is important, it will not be an overriding factor throughout the process of this design. This study may provoke discourse 

amongst designers, city planners, architects and others in order to re-evaluate the thinking behind the introduction of playground 

equipment in a South African urban society and to provide value to the environment and the communities who use this 

equipment. 

1.3.3. Rationale 

There are several schools of thought which describe how playground design affects childrens’ developmental characteristics, 

hindrances and benefits (Ward, Vaughn, McWilliams, Hales 2010:[i]). In The complete book of playground design, Carles Broto 

(2012:[sp]) explains that playground equipment designs do not challenge children physically in a fun and interesting way. 

Physically challenging exercises are imperative to the positive development of children. 

Children tend to seek a level of challenge that best suits their individual needs. Not only is it important to 

include equipment and materials that promote the motor skill development of children with LPC [low physical 

competence] and provide opportunities for them to interact socially with peers, it is also important to 

physically challenge children with HPC [high physical competence]. Playgrounds that accommodate the 

needs of same-age children on both ends of the motor skill spectrum will better promote the physical, social, 

and cognitive development of all children (Barbour 1999:96). 

Therefore, there is evidence suggesting a need for the design of new interactive playground equipment which aims to develop 

gross motor skills and socialisation in children. 

1.3.4. Significance of Study 

Childrens’ playground equipment, especially in South Africa, is a relatively unexplored field with regards to the awareness of 

safety, regulations and design (Wittstock 2013:1). The work undertaken by this study, on playground equipment, may provide 

insight into the further development and application of such products in South Africa. This study may provide structure to further 

research the subject, both locally and internationally. As a result of the research, discourse may occur within the design 
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communities to challenge the current philosophies of playground equipment. Thus, designers might be placed in better stead 

when making informed decisions pertaining to the subject of playground equipment.  
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Chapter 2: Literature Review 

Several themes are covered in this literature review pertaining to children aged 8 to 12 years old. Research, conducted by cited 

authors, provides the designer with information about health, gross motor skill development and social behaviour, and what will 

benefit children the most. Insight into previous playground designs and their safety issues provides essential information and 

helps to guide the design of new playground equipment. Furthermore, fundamental requirements for playground equipment 

design are collected throughout this literature review, to provide the author with comprehensive studies for the design of 

playground equipment. Design theories such as: ergonomics and anthropometrics, semantics, user-centred design and 

community-centred design, are included in this research. These theories provide guidelines in the design process which will 

inform the design directions and constraints. 

2.1. Health 

2.1.1. Understanding physical and social health 

Evidence suggests that where there is access to technology there is a decrease in childrens’ physical activity and an increase in 

obesity and unhealthy lifestyles (Kautiainen, Koivusilta, Lintonen, Virtanen and Rimpela 2005:925). Television, playing video 

games or using computers has been seen as a critical cause of weight gain, leading to possible obesity, among children 

(Kautiainen et al 2005:1). Qualitative research undertaken by Allender, Cowburn and Foster (2006:826) shows some of the 

reasons for participation and non-participation in physical activity among children, illustrating which activities affect childrens’ 

health negatively. Furthermore, there is a link between anti-social behaviour and physical activity among adolescents (Allender 

et al 2006:829). Allender et al (2006:829), state that, “…factors such as weight management, enjoyment, social interaction and 

support were more common reasons for people being physically active.” The authors explain that a lack of confidence or 

embarrassment about an unfit body may be a cause of inactivity (Allender et al 2006:830). Kautiainen et al (2005:926) agree 

that technology might be a cause of obesity and anti-social behaviour. Furthermore, they believe that there is a lack of physical 

activity among children and that technology is a direct cause of this inactivity (2005:931). Therefore, there is a common stream 

of belief among studies that technology has impacted childrens’ life in more than one way, and it is not necessarily positive 

(Kautiainen et al 2005:932). Additionally, Hodgkins, Caine, Rothberg, Spencer and Mallison [2008:559-564] speak about the 

interactive design of childrens’ playground equipment and they provide proof that technology (computer games and other 

electronic devices) are a cause of physical inactivity. The authors provide statistics to prove that their design did improve 

childrens’ cardiovascular responses while remaining an enjoyable device.  

Michelle Galindo (2012:i) explains how important playgrounds are for a child’s development. Her book further describes how 

playgrounds develop motor skills and control in children as well as some of their social skills needed in adulthood. Galindo 

proves that the playground is a fundamental area for social development in children, in conjunction with their homes and 

schools. According to Sothern, Loftin, Suskind, Udall and Blecker (1999:271) physical activity in children can reduce their risk of 
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chronic disease and enhance overall health. Furthermore, they state that moderate exercise of a non-structured style is the 

most beneficial to disease prevention and promotion of health (1999:273). Lubans, Morgan, Cliff, Barnett and Okely (2010:1020) 

note that fundamental movement skills are key developers in childrens’ physical, cognitive and social development. 

Furthermore, they believe movement skills are the foundation to an active lifestyle. It is believed that physical activity is critical to 

childrens’ health and development (Ward, Vaughn, McWilliams, Hales 2010:i). Additionally, the authors have found positive 

results with regards to gross motor skills function as well as physical activity-related outcomes. Goodway, Crowe and Ward 

[2003:312] have found significant results that teaching correct and functional motor skill exercises is fundamental to gross motor 

skills development. Goodway et al [2003:312] believe that children need to develop gross motor skills by performing physical 

activities, although there is no common agreement as to which forms of activity are best for this development. Barbour (1999:94) 

tested childrens’ motor skill functions, using different playground designs, to illustrate play behaviours in children with varying 

levels of physical competency. Additionally, Barbour (1999:94) believes, “equipment, materials and spatial delineation in outdoor 

learning environments influence children's physical and social skill development.” 

There is congruency between the authors’ findings and the need for the design of playground equipment which tackles gross 

motor development and socialisation. Evidence suggests that children are less active due to factors such as an increase in 

access to technology and other electronic devices, thus children are experiencing an increase in obesity, anti-social behaviour 

and a generally unhealthy lifestyle (Kautiainen et al 2005, Allender et al 2006, Hodgkins et al 2008, Galindo 2012 & Barbour 

1999). Fundamentally, children need to be physically active in order to develop the correct motor skill functions, but it is 

imperative that the stimulus is enjoyable, challenging and safe. 

2.2. Design 

2.2.1. Understanding playground design 

Carles Broto’s book, The complete book of playground design (2012:i) illustrates the comprehensive parameters and technical 

standards2 needed when designing components for playgrounds, such as surface materials and play equipment. Broto 

(2012:20) also describes the functional considerations, such as the different activities, for different age groups. In addition, this 

author’s work provides playground examples which are aesthetically pleasing and creative, effective and entertaining for a more 

appealing public space. Broto (2012:20) also describes the safety requirements needed for well designed playground 

equipment. 

 

 

                                                           
2
 ISO/IEC Guide 2: 1996, definition 3.2 defines a standard as: “A document established by consensus and approved by a recognised body that provides a common 

and repeated use, rules, guidelines or characteristics for activities or their results, aimed at the achievement of the optimum degree of order in a given context.” 
(What are standards? [sa]:[sp]) 
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2.2.2. Safety standards 

The authors, Boufous, Finch and Bauman (2007:[sp]) have written about the extents to which guardians perceive safety risks, 

such as physical and emotional injury, in children performing physical activities. Furthermore, they point out that guardians 

discourage physical activity for their children due to safety issues (2007:[sp]). The authors identify these safety issues and 

provide guidelines designed to promote physical activity amongst children. Playground designers and manufacturers must 

utilise similar guidelines or standards as the equipment needs to consider the age-appropriateness of its users (Wittstock 

2013:2). An example of age appropriate equipment is seen in Figure 2. 

Legislative standards are crucial for the design of safe playground equipment. The information extrapolated from books such as 

the Public playground safety handbook(PPSH) (2010) provides the platform for playground equipment design. Guidelines 

specific to the safe-designing and construction of playgrounds, such as the heights of certain equipment from the floor for a 

certain age group, are identified in this text (maximum 2.5m from the ground for ages 5 to 12 (PPSH 2010:11). According to 

Myles Wittstock (2013:2) the South African Bureau of Standards (SABS) for playgrounds, borrows standards from international 

sources, such as PPSH. These standards are condensed in the South African National Standards (SANS) 51176 part 1-7 + 10 

+ 11, which covers maintenance and manufacturing requirements, as well as SANS 51177, which describes playground 

surfacing and the manufacturer’s requirements and maintenance of those surfaces. Furthermore, Wittstock (2013:2), explains 

that using the PPSH as a safety source provides sufficient guidelines for the design of playground equipment. Understanding 

the constraints, under which playground equipment may be legally designed for certain age groups, is paramount to the 

effective design of playground equipment. 

Additionally, these standards will provide insight into the types of materials and design-styles endorsed for playground 

equipment (PPSH 2013:10). This type of information will guide the design direction, outcome and process of the playground 

equipment. 

Safety issues include: 

 Age appropriate equipment: School-Age Children — Children 5 years of age through 12 years of age (PPSH 2009:4). 

 Critical Height — The fall height below which a life-threatening head injury would not be expected to occur (PPSH 

2009:4). 

 Entanglement — A condition in which the user’s clothes or something around the user’s neck becomes caught or 

entwined on a component of playground equipment (PPSH 2009:4). 

 Entrapments — Any condition that impedes withdrawal of a body or body part that has penetrated an opening (PPSH 

2009:4). 

Figure 2 Photographer and designer 
unknown, age appropriate equipment, 2009 
(PPSH 2009:7). 
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 Projection — Anything that extends outward from a surface of the playground equipment and must be tested to 

determine whether it is a protrusion or entanglement hazard, or both (PPSH 2009:4). 

 Protrusion — A projection which, when tested, is found to be a hazard having the potential to cause bodily injury to a user 

who impacts it (PPSH 2009:4). 

 Unitary Surfacing Material — A manufactured material used for protective surfacing in the use zone that may comprise 

rubber tiles, mats, or a combination of energy absorbing materials held in place by a binder that may be poured in place 

at the playground site and cures to form a unitary shock absorbing surface (PPSH 2009:4). 

 Use Zone — The surface under and around a piece of equipment onto which a child falling from or exiting from the 

equipment would be expected to land. These areas are also designated for unrestricted circulation around the equipment 

(PPSH 2009:4). 

2.3. Design Theories 

2.3.1. Ergonomics and Anthropometrics 

Ergonomics and anthropometrics3 are fundamental to the design of interactive playground equipment for children, as this 

equipment is designed for children aged 8 to 12 years old (PPSH 2009:3). This age group is able to use different equipment 

than that used by younger children (PPSH 2009:7). Interactions with equipment may potentially be hazardous for children 

therefore, understanding the type of interactions between user and equipment is a priority for designing safe playground 

equipment. As a result, a statistical approach is taken in order to validate the anthropometrical dimensions needed for 

playground equipment. Supplementing this work is, The measure of man: human factors in design, by Dreyfuss (1967), as well 

as Strength characteristics of U.S. children for product safety design, by Owings, Chaffin, Snyder and Norcutt (1975), which 

constitutes quantitative research of the human figure. 

In addition to the above, the Consumer Affairs Division of the Department of Trade and Industry(DTI) (2000) gives a 

comprehensive list of anthropometrics for children, with regards to the functions of the hand. The dimensions of the equipment 

relevant to the anthropometrics of the users’ age group should allow for better experiences when interacting with the play 

equipment. The International Ergonomics Association(IEA)4 (2010), applies theoretical principles, data and methods of 

ergonomics to design artefacts for the optimal wellbeing of humans throughout the interaction of a system or device (IEA 

2010:[Sp]). Therefore, in order for the playground equipment to perform optimally as a means to develop gross motor skills in 

children, the ergonomics need to conform to the safety, ergonomic and anthropometric standards outlined by the research, 

while retaining the overall aesthetics of playground equipment. 

                                                           
3
 “Anthropometrics is the comparative study of human body measurements and properties. Ergonomics is the science of making the work environment safer and 

more comfortable for workers using design and anthropometric data” (Anthropometrics and ergonomics 2013:[sp]). 
4
 “[Ergonomics is the] scientific discipline concerned with the understanding of the interactions among humans and other elements of a system” (IEA 2000:[sp]). 
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2.3.2. Product Semantics 

It is important for the user to understand that the final designed object is playground equipment. Leading semantics-expert, 

Klaus Krippendorff, in his work The semantic turn: a new foundation for design (2006) explains that a, “...theory of meaning for 

artefacts in use addresses how individual users understand their artefacts and interact with them in their own terms and for their 

own reasons”  (Krippendorff 2006:77). 

It is explained in Product Experience that, “product semantics is about designing messages for the user” (Schifferstein & 

Hekkert 2008:308). Therefore, designing cognitive challenges into the playground equipment allows the user to interact with the 

object on a deeper level than just physically. Semantics is the understanding of how an object is perceived, while the object 

might be considered differently by different age groups, genders or ethnic groups, there are some fundamental keys which 

playground equipment should communicate (Barbour 1999:94). An assumption that it is playground equipment, which is fun, 

challenging, safe and inviting to use, should be understood. 

2.3.3. User-centred design theories 

User-centred design is a design process where the “...end-users influence how a design takes shape” (Abras, Maloney-

Krichmar, Preece 2004:1). User-centred design does not only focus on the single user but rather on all of the users (Cantù, 

Corubolo, Simeone 2012:66). A conventional user-centred design approach focuses on the interactions between a user and a 

product, requiring designers to understand all of the perspectives of human interactions with products, services and entire 

systems (Chung 2011:2). In order to understand these perspectives holistically, designers must be able to decipher peoples’ 

motivations, behaviours and desires (Chung 2011:2).  

It follows that, for user-centred design to be implemented effectively, a designer must be able to interact with the users. 

Furthermore, designers should immerse themselves in a given community in order to gain knowledge and appreciation of the 

people for whom the design is intended (Faud-Luke 2009:[sp]). Fundamentally, there are two main competences a professional 

designer should acquire in order to use this type of design approach (Cantù et al 2012:66). Firstly, designers should gain 

knowledge about the user-environment by being immersed in it, in addition, they should develop empathetic relationships with 

these users. Secondly, designers are required to use design knowledge to design with the user as well as for the user, thus they 

develop tools to enable the co-design of solutions required for the context, thereby allowing non-designers or users to apply 

their knowledge and skills to the issues being discussed (Cantù et al 2012:66). 

User-centred design requires involved research from the designer about the market and the product (Faud-Luke 2009:[sp]). By 

understanding the market and product, the designer is able to create artefacts which are most suitable for the needs of the 

users. Additionally, the research stems from the needs and wants of people, which is rooted in the inclusion of the users. This is 

true for the development of playground equipment, in which the methodological process may involve user insight and 

knowledge, where users become “co-producers” (Cantù et al 2012:66). 
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McBride (2013:[sp]), states that, “…recognizing the best of what both sides bring to the equation and designing a process that 

leverages both strengths” creates the most effective model for design. Faud-Luke (2009:[sp]) confirms that, “the co-design 

approach, designing together, circumscribes an equable space where design thinking and practice harness collective 

intelligence”. Therefore, while user-centred design is not necessarily better than other design research approaches, it may offer 

certain benefits which can produce a better design process for the benefit of the users. User-centred design is an alternative to 

other processes, whereby the end user becomes part of the mixture of the design process (Faud-Luke 2009:[sp]). The user 

actually becomes a co-designer of the product, which greatly benefits the overall design; aesthetically, ergonomically and 

anthropometrically (Faud-Luke 2009:[sp]). 

Conclusion 

There is strong evidence to suggest that playground equipment is vital to the healthy development of children. This development 

includes gross motor skills, cognitive skills, socialisation, disease prevention and overall health benefits which are all facilitated 

in the form of exercise on suitably designed playground equipment. In order to redesign equipment which harnesses the positive 

effects of this exercise, an understanding is needed of playground designs and of safety issues. This research illustrates the 

correct direction for a designer to undergo the conceptualisation of effective playground equipment. Furthermore, the study 

provides comprehensive theories which aid the course designers might take to produce playground equipment. 
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Chapter 3: Methodology 

This chapter describes the techniques used for the methodological research untaken to validate the design of playground 

equipment. It discusses the research paradigm, the methodology and data collection methods. Furthermore, it also discusses 

the potential ethical issues involving children when capturing data for the design of playground equipment. The methods 

involved for this research are interviews of respondents and informants, sampling and testing of designs and open-ended 

discourse, through which data collection takes place. These methodologies provide a structure for which to solve the problem: 

that children are not developing the correct gross motor skills or social behaviour due to the over abundant use of technology. 

3.1. Methodology of the Study 

3.1.1. Research paradigm 

A constructivist par adigm is used to frame the qualitative research conducted throughout this dissertation. This paradigm 

emphasises observation and reason so that one might gain knowledge about human behaviour on a deeper level. This 

knowledge is based on the experience of participants and uses techniques such as understanding and interpretation. 

Constructivism emphasises on experiences that give importance to research methods focusing on qualitative analysis, surveys, 

experiments and the like (Dash 2005:[sp]). A qualitative approach to deciphering social phenomena, that focuses on the 

research techniques revolving around the analysis of: personal interviews, participant observations, accounts of individuals, 

personal constructs and the like, will also be used (Dash 2005:[sp]). Although the research may most likely rely on qualitative 

data collection methods, quantitative data may be utilised in order to deepen the qualitative research methods (Mackenzie & 

Knipe 2006:[sp]). 

Constructivists may “...combine the qualitative and quantitative approaches within different phases of the research process” 

(Tashakkori & Teddlie 2008:22). These qualitative and quantitative techniques mould the fundamentals of the methodological 

process and provide a foundation for the design of playground equipment. The qualitative techniques extrapolate current 

opinions about playground equipment. A practical viewpoint is taken to understanding the desires, emotions and beliefs about 

playground equipment, which are key developers in empirical product design. Whereas, a quantitative approach to 

anthropometrics is utilised to identify information which pertains to the majority of respondents. 

3.1.2. Ethics of research 

The ethical issues associated with the research conducted on users connect directly to the interactions with the equipment and 

the researcher. The product is based on researching children and their methods of playground use. Therefore, this could have 

problematic implications for children and researchers, as underpinned by Morrow (2004:7) in which, “...discussions [of ethical 

dilemmas] are dominated by a particular conceptualisation of children as vulnerable and consequently in need of protection from 

researchers, and as the objects rather than subjects of research”. The consent is aimed at both children and parents, and it 
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aims to legally safeguard the researcher from any problems which might arise. Problems are averted with a descriptive and 

informed consent form (Annexure 1) to both parents and children, which makes them aware that they will remain anonymous 

and may opt out of the study at any time. 

Morrow (2004:10), discusses, “...perceived [ethical] problems [when interviewing children]: children can’t tell truth from fiction; 

children make things up to please the interviewer; children do not have enough experience or knowledge to comment on their 

experiences, or indeed to report it usefully; children’s accounts are themselves socially constructed, and what they say in 

conversation or tell you if you ask them is what they have been told by adults.” Therefore, the consent form requests permission 

for capturing the respondents using photographic and video recording methods. The legal guardians of the child must be 

present during the interviews and recordings and sign to the agreements of the consent form. If a guardian is not available, their 

child is not used in the research. Furthermore, a consent form and a copy of the interview questions is given to guardians to 

peruse, and they may be allowed to conduct an interview with their children, on their own terms, if it suits them better. The filled 

out forms would be collected at a later stage. 

3.1.3. Data collection methods 

Interviews are conducted amongst existing childrens’ playground areas. Thus, a child is likely to have visual and physical 

reference to questions about playgrounds or favoured play techniques. The data capturing that takes place during the interviews 

is captured via note-taking, voice recording and photographs. This qualitative information forms the foundation of the design 

concepts. Additionally, it records the experiences, preferences and problems surrounding playground equipment and the design 

directions. 

Note-taking and voice recording capture the entire interview process with respondents and key informants. The captured 

interviews provide conclusive information which influences the design process. This information is tabulated for the most 

succinct results and is interpreted by the researcher to aid the overall design direction, as seen in Chapter 4. Photographs also 

capture equipment for identifying problems with that product, to be reviewed and used as empirical data at a later stage. 

Data is collected to provide an understanding for the preferences and desires, of the child respondents, through observing any 

tasks they perform on existing playground equipment. The qualitative research is structured to provide empirical evidence for 

the aesthetic direction, preferred exercises, preferred playground equipment and the opinions of children, guardians and 

community members about playground equipment.  

Another research direction utilises quantitative methods. The vast amounts of anthropometric and ergonomic studies available 

(Dreyfuss 1967) would determine the standard sizes and ratios of childrens’ dimensions, which supplements the design 

direction. The quantitative research is crucial to understanding the themes relative to anthropometrics and ergonomics in the 

design.  
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This sample group is specific to the community of children and their guardians of the 1st Hellenic Scouts Club and the members 

of the Greek Sporting Club who use those playground facilities. This will include up to 12 children aged between 8 and 12 years 

old, and at least one of their guardians. Research also includes both male and female respondents, in the following groups: 

1st Hellenic Scouts Club: 

 A mixture of respondents. 

 Children familiar with physical exercise who possess developed gross motor skills. 

 Children lacking in the recommended physical development criteria (Active kids are healthy kids [sa]). 

The scouts provide evidence towards anthropometric and ergonomic studies. Furthermore, a relationship, via consistent visits, 

is built with these groups, affording trustworthiness and confidence, therefore providing a conducive interviewing environment. 

The Greek Sporting Club: 

 Groups of children. 

 Rich source of open-ended questions. 

 Incidental information for aesthetic preferences, observational techniques and interviews. 

 A good relationship between the researcher and the respondents (child and adults alike) will be created by the owner of the 

playground, by speaking to the guardians of the respondents taking place in this research. 

Regular meetings with the above respondents are arranged, depending on the necessity. These groups of respondents are 

likely to answer: 

 The core dissertation questions. 

 General opinions about the design directions and desires. 

 The research statements revolving around; technology encompassing children’s lives and how to attract children to 

playground equipment so as to develop physical, social and cognitive attributes. 

3.1.4. Structure of the methods and materials 

The methods are implemented by using interviews with children and guardians. The respondents are interviewed together 

(children alongside their guardians), in a manner that allows the child and guardian to feel at ease. The questions (Annexure 2) 

are easily understandable, structured and not intimidating. Therefore, the results are informative and reflect the true opinions of 

the interviewees. Multiple choice interview questions and full questions allow for qualitative information to be gathered. They 
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provide a fundamental platform for the research and data collection. Observational methods are written down or voice recorded, 

which forms part of the data used to conceptualise the final design. Testing of prototyping is accompanied by physical scale 

prototypes or models, so that the aesthetic direction is confirmed 

3.1.5. Design process 

The design process includes: 

 The visual conceptualisation of multiple products 

 The rough prototyping of models to realise proportion and scale. 

 The use of Computer Aided Design (CAD) software to solve the final designed artefact. 

 Scaled, highly-finished prototypes of the chosen designs are manufactured to represent the final playground equipment. 

The manufacture of this playground equipment manifests through the design process, which encompasses: 

 Visual conceptualisations through design sketches. 

 Rough models, so that any issues might be improved or changed. 

 Refinement will revolve around the most valid directions of the chosen initial design, entailing further detailed sketches 

and models. 

Finally, using CAD software: 

 Engineering detail drawings are developed 

 Images of the final CAD model for display or situational purposes are rendered 

 Manufactured scale models are prototyped for visual and representational purposes. 

Conclusion 

The key fundamentals of the collected data are analysed, thus extrapolating the core themes. This information is then tabulated, 

for easy reference when designing the playground equipment. The outcome of the constructivist paradigm creates a foundation 

for the designed equipment to manifest from. Understanding the data fully is imperative to the design direction of the equipment. 

Therefore, this data is analysed and understood in Chapter 4, so that a logical approach to designing this equipment is utilised. 
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Chapter 4: Research findings 

This chapter aims to unpack and contextualise the field research about playground and their users. This information is 

transcribed into key findings and facts that will aid the design direction. These findings are gathered by the following: 

 Child respondents: children playground users aged 8 to 12 years old. 

 Respondents: guardians of playground users. 

 Key informants: Myles Wittstock who is the chairman of the Playground Safety Institute of South Africa; Enrico 

Maraschin, a paediatrician at Morningside Mediclinic; Libby Hill who is a remedial teacher at St Davids School for Boys. 

 Source material literature: playground design, safety, dimensions, constraints, anthropometrics and ergonomics. 

4.1. Respondents 

4.1.1. Child respondents: user interviews 

The information gathered from the users proved to be invaluable. Their consent is granted before the interview as well as the 

consent from their parents, as seen in Annexure 2. The children users are referred to as child respondents 1 to 13 so as to 

protect their identity, which falls under the agreement of the consent forms (Annexure 1). The interviews consist of 11 questions, 

designed to identify the child respondent’s lifestyle regarding existing playground equipment. The questions range from 

understanding their playground equipment preferences, their dislikes, their difficulties to their preferred colours. The child 

respondents includes 10 male and 3 female subjects, aged between 8 and 12 years old. These respondents varied 

geographically and socially, coming from: Bedfordview, Primrose and Senderwood, in Johannesburg, South Africa.  

The following tables illustrate the outcomes of the research findings: 

There is an overwhelming preference for outdoor play habits, with only child respondent 4 (male) and child respondent 5 (male) 

stating they enjoy indoor as well as outdoor play (Table 1). Similarly, Table 2 shows that child respondents 4 and 5 enjoy using 

technology, while the other respondents prefer being active. Indoor activity and the use of technology is reiterated by Kautiainen 

et al (2005:926) in that, “...[using technology] are mainly low-energy activities...[which] compete for the same time resource as 

physical activity...” Importantly, there is a preference for outdoor activities which involves being physically active. 

Child respondents express their favourite physical activities with varying levels of differences. Traditional sports such as: soccer, 

cricket, netball and tennis were weighted by the greatest number of child respondents, with 9 children preferring these activities. 

A further 3 child respondents enjoy non-traditional exercise such as: tree climbing, woodwork, gardening, swings and rope 

climbing, while child respondent 11 enjoys non-physical activities, described as playing with action figures (Tables 3 and 6). 

These findings are screened against the child respondents playground usage, whereby, 12 children perform activities using 
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playgrounds, with 1 child respondent (4) who does not (Table 4). Further findings show that the child respondents preferred 

activities varied greatly, from individual activities, traditional activities to social activities; although, there were key findings which 

illustrate socialising contributes to their preferred activities (child respondents 2, 8, 9, 10, 12 and 13). Child respondent 1, 

however, favoured obstacle courses because they test his physical abilities. Furthermore, child respondents 3, 6, 7, 11 

responses about traditional playground equipment is that it is fun: these include trampolines, swings, slides and a climbing 

structure (Tables 5 and 6).  

 

Table 6: Exercise types versus number of respondents 

There is a larger dislike towards swings (child respondents 1, 3) and slides (child respondents 6, 11) as well as inexpensively 

manufactured equipment (child respondents 8, 9, 13). Additionally, respondents are discouraged from using equipment if they 

find it too difficult to attempt or complete. This is congruent with Barbour (1996:96) who states that, “children tend to seek a level 

of challenge that best suits their individual needs.”  

Respondents were asked to describe their most enjoyable activity on playgrounds which reveals a common leaning towards any 

exercise as long as it is fun. These preferences were seen over play types such as: traditional sports (child respondents 1, 2, 

10, 12) as well as playground activities (child respondents 3, 6, 7, 8, 11). Child respondent 13’s favourite activity is to socialise 

with friends on the playground, and respondent 9 enjoys games in which the respondent uses their imagination. Furthermore, 

playground activities which respondents enjoyed performing on equipment varied. Activities which included running, playground 

equipment and ball sports were described as being enjoyable, challenging and social. According to Barbour (1996:96) it is 

important for children with high and low physical competence to physically challenge themselves and each other. 
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When the child respondents were asked to describe what they think about or imagine when playing on playground equipment; 

socialising with friends is a popular topic. Additionally, imagining other environments such as the beach (child respondent 3), 

castles and princesses (child respondent 8) and relaxing in a natural environment with fresh air (child respondent 13) are 

themes which respondents evoke. Child respondent 11 divulges that he imagines being a pirate on a pirate ship for the sole 

reason that the playground is designed to look like a pirate ship. Respondents also revealed their 3 preferred colours, of which 

the top three choices are: blue (61.5% preference), red (30.8% preference) and green and purple (23.1% preference each). 

4.1.2. Respondents: guardian interviews 

The interviews conducted with the guardians of the child respondents, reveal their preferences about playground equipment. 

The respondents were requested to sign a consent form as well as complete the interview questions. These interviews are 

voluntary and only 5 guardians chose to fill them in. The guardian respondents are referred to as, 1 to 5, so as to protect their 

identity according to the consent forms. The group consisted of 4 females and 1 male. Furthermore, they are geographically 

from Senderwood, Bedfordview and Sandton, in Johannesburg, South Africa. 

Table 7 illustrates where guardians believe their children enjoy playing. Whereas Table 8 shows what types of activities they 

believe their child enjoys. The comparison between the types of exercise respondents believe their children take part in is 

illustrated in Table 9. All of the guardians would like their children to perform exercises which develop co-ordination, social skills, 

physical strength and expends their energy. They illustrate that any exercise or sport is sufficient for these means. 

Table 10 illustrates the beliefs the guardian respondents have about which exercise type is either the most beneficial or the 

most dangerous. The table is based on the number of votes each exercise received, versus the exercise type. Additionally, 

100% of the respondents believe that using playground equipment is beneficial to physical development. 

50 50 

Table 7: Guardians: Environments 

Outdoor Play 

Indoor play 

80 

20 

Table 8: Guardian: Preferences 

Active 

Technology 

80 

20 

Table 9: Guardians: Exercise types 

Traditional Sports 

Non-Traditional 
Sports 0 

1 

2 

3 

4 

5 

6 

Monkey Bars Swings Balance Beams Fireman Pole Bridge Trampoline Ramp Merry-go-round 

Beneficial Exercises 

Danger Factor 

Table 10: Exercise type versus value rating 



 

 
 

18 

 

Four of the five guardians responded positively to the suggestion that playground equipment should be more aesthetically 

pleasing, excepting guardian respondent 5, who believes that playgrounds are visually sufficient (Figure 3). Furthermore, the 

respondents expressed that safety for their children was paramount in the design of this product. They also indicate that the 

equipment should be brightly coloured, well maintained, must have all the fundamental exercise equipment which helps develop 

gross motor skills, can visually mimic nature and it ought to include tools which develop cognitive skills (such as different 

textures, materials or colours). 

4.2. Informants 

4.2.1. Key informant 1: Myles Wittstock 

Myles Wittstock is the Chairman of the Playground Safety Institute of South Africa (PSISA). Wittstock is an invaluable source of 

information regarding many facets of playground equipment. PSISA manages the South African standards for playgrounds and 

playground equipment which involves: the implementation of safety regulations and periodically checking the quality and 

maintenance of playgrounds. Wittstock is able to provide the designer with a plethora of information and insight about rules, 

standards, safety regulations and design constraints (Annexure 5). 

South Africa currently does not legally implement standards for playground safety. However, Wittstock informs the designer to 

use any regulation playground design manual or guide, such as The public playground safety handbook (2010), when designing 

playground equipment. 

Wittstock highlights some crucial safety aspects: a maximum height for playground equipment is 2.5 meters from the ground; it 

must include a safety-surface around the equipment; it must take cognisance of body entrapments and user-zones5; and be free 

of protrusions and obstructions6. Regulations, which explain these standards, can be sourced locally7. Additionally, he declares 

that eliminating hazards is essential to user safety, but explains that hazards allow for risk-taking in playground use, a skill 

essential to the development of adulthood entrepreneurs. 

Wittstock explains that there are two different play types: constructive play and free play. In constructive play a supervisor 

instructs the user to perform specific tasks, thus developing specific attributes. Free play encourages the user to engage with 

the equipment and other users however they desire, allowing them to play freely without any constraints. According to Wittstock, 

free play is widely considered the better of the two with regards to gross motor skills, social and cognitive development. 

Furthermore, he suggests that any exercise is beneficial to childrens’ gross motor skills, socialising and cognitive developments, 

especially if it combines multiple types of exercises. 

                                                           
5
 User-zone — the surface under and around a piece of equipment onto which a child falling from or exiting from the equipment would be expected to land. These 

areas are also designated for unrestricted circulation around the equipment (PPSH 2009:4). 
6
 These regulations are explained in section 4.3.1. under the sub section of The public playground safety handbook (2010:7). 

7
 SABS SANS 51176 part 1-7, 10, 11: maintenance and manufacture requirements. SANS 51177: playground surfacing for manufacturers requirements and 

maintenance 

Figure 3: Pirate ship playground equipment, 
Johannesburg, 2013. 

Figure 4: Designer unknown, supplied by Dr. 
Maraschin, Age 8 appropriate exercises, 2013. 
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Wittstock also provides evidence to suggest that playgrounds are fundamental contributors to developments in adulthood. 

Where children learn cognitive skills and logical thinking, risk taking and assessing, fine and gross motor skills, communication 

and sharing with others, all of which prove to be important social cues. Elements such as risk create excitement, which adds 

play value to the playground equipment. Play value is characterised as the more risky the element, the more fun it is. Therefore, 

low play value playgrounds are boring but generally safe, high play value playgrounds are often dangerous, but exciting for 

users. Wittstock points out that a good playground design is the balance between a high and low play value. 

Wittstock states that a good playground environment should allow the users to be able to run freely between other equipment 

and that equipment should be easily accessible, thus creating a controlled and safe environment. He also elaborates that free 

play provides a stimulating environment for the users’ imagination. He states that, conceptualising a design which combines 

depth perception, hand eye coordination, fine and gross motor skills, socialisation, grabbing exercises, cognitive skills and the 

use of imagination is the best type of free play for childrens’ development. Additionally, Wittstock concludes that colour on 

playgrounds adds value to depth perception and is good for developing sight. 

4.2.2. Key informant 2: Enrico Maraschin 

Dr. Enrico Maraschin is a specialist paediatrician at Mediclinic in Morningside. He provides the research with a checklist for 8 to 

12 year olds, which paediatricians use to assess gross motor skills development, cognitive abilities, fine motor skills and social 

behaviour in children (Annexure 3). The gross motor skills tests consist of the abilities to: balance, run, jump and use their hands 

for specific tasks (Annexure 3). For 8 year olds, tasks specifically relate to: balance, jumping, hopping, walking and running 

(Figure 4). For 10 year olds, the tasks are more specific to: balance exercises and hand exercises (Figure 5). Figure 6 illustrates 

a 12 years olds’ ability to: balance, jump, walk, run and use their hands for specific tasks (Annexure 3). 

4.2.3. Key informant 3: Libby Hill 

A remedial teacher at St David’s School for Boys, Libby Hill is currently proposing a need for age appropriate playground 

equipment for the school (Annexure 4). Hill explains that the, “more children exercise both their sensory and motor skills by 

using playground equipment and playing games outside, the more brain-neural connections they create”(Hill 2013:1). 

Hill aims to create a playground which encourages development in children in various forms. She explains that sensory 

developments such as: touch and sight; imagination; sharing, socialising and conversation, are key developers in learning 

(Annexure 4). She also explains that gross motor skills are vital to childrens’ development. Exercises such as: climbing, 

swinging, grabbing, hanging, pushing and pulling are essential, and that they promote healthy physical and psychological 

wellbeing, including reduced stress, greater physical health, more creativity and improved concentration. Playgrounds also 

focus on cognitive and social developments. 

 

Figure 5: Designer unknown, supplied by Dr. 
Maraschin, Age 10 appropriate exercises, 2013. 

Figure 6: Designer unknown, supplied by Dr. 
Maraschin, Age 12 appropriate exercises, 2013. 
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4.3. Source material 

4.3.1. Playground requirements: source material 

According to Wittstock, readings similar to the PPSH are imperative to the design of playground equipment as they will guide the 

conceptualisation through to the development of the final product, with all the necessary standards taken into consideration. The 

PPSH (2010) covers a variety of playground safety standards from: shading, playground layout, equipment considerations, 

surfacing, equipment materials, playground hazards and maintenance. 

Conclusion 

These findings feed into the product development of the playground equipment. The child respondent interviews provide a 

platform on which the design is based. The information gathered from these respondents guides the aesthetics and function of 

the design. Additionally, the guardian respondent information provides insight into what kind of design would make parents or 

guardians most comfortable for their children to use. Furthermore, it helps guide an aesthetic direction for the conceptualisation 

stages. The key informant information provides the fundamentals and guidelines for the design. Along with these key 

informants, the other source material becomes a backbone for the regulations and standards for playground equipment design. 

Overall, the plethora of information gathered provides a strong foundation for a well suited and safe design for playground 

equipment for children age 8 to 12 years old. 
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Chapter 5: Product design 

5.1. Design of Sprout, playground equipment for children 

The Industrial Design process includes several phases for the design of a product. These phases are described, in this chapter, 

as: 

 Identifying and contextualising: a design direction, existing products on the market, a persona and design constraints. 

 Conceptualising and refining the product through sketching and scale models. 

 Creating Computer Aided Design (CAD) models, engineering drawings and rendering photo-realistic images. 

 Prototyping a model of the final design. 

 Creating advertisements and posters of the product. 

5.1.1. Identification phase 

The identification phase provides the basis for the initial design of the product. The following table describes the process and 

what it encompasses, the key outcomes that transpire and the figure the process relates to: 

Table 11: Identification process description 

                                                           
8
 “’Bios’ means life, ‘Mimicry’ means imitate. Biomimicry is the practice of learning from and then emulating life’s genius to solve human problems and create more 

sustainable designs. Biomimicry is a branch of science, a problem-solving method, a sustainability ethos, a movement, a stance toward nature, and a new way of 
viewing and valuing biodiversity” (What Is Biomimicry? 2013:[sp]). 
 

Process description Key outcomes Figure 

Design inspirations and 

product contextualisation. 

Validates the reasoning behind the final design: South African and 

international playground equipment, which is currently on the market, 

needs to be gathered. 

Figure 7 & 8 

Inspirations. Abstract sculpture and Biomimicry8. Figure 9 

Further aesthetic direction. Sprout-like plants. Figure 10 

Theme. Overgrown forest of sprouts or a larger-than-life world. Figure 11 

Findings and data research. The design outcomes stem from. Congruency of the concept drawings 

with these findings is essential to the facilitation of a logically designed 

product. 

Figure 12 

Persona of the user groups. Directs the design process for the user groups. Figure 13 

Figure 7: Precedents, Johannesburg, 2013.  

Figure 8: Styling, Johannesburg, 2013.  

Figure 9: Inspiration, Johannesburg, 2013.  
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This phase directs the design process into the more specific phases of conceptualisation, refinement and the finalisation of the 

product. 

5.1.2. Conceptualisation phase 

The conceptualisation phase uses the collected data from respondents, informants, source material and product specific 

literature to design playground equipment. Safety information is used to validate the constraints of the design. Therefore, the 

parameters which make the product safe, according to PPSH (2010:7) are considered in this phase. Furthermore, the 

information seen in Chapter 4 guides the aesthetic, functional and safety directions. 

Objects that develop gross motor skills supported by DR. Maraschin are considered throughout the design phases (Figure 12). 

Additionally, an abstract sculptural design which encompasses Biomimicry and organic flowing lines is discovered in these 

sketches (Figures 14). 

A direction is decided on, that illustrates and features the necessary parameters for playground equipment, to develop gross 

motor skills, socialisation, cognitive skills as well as the characteristics identified in the identification phase (Figure 12). These 

versions of the Sprout are injection moulded. 

Furthermore, by utilising a User-centred approach, the 1st Hellenic Scouts scrutinised the refinement concepts as to ascertain a 

final design direction. The scouts decided which concepts they preferred the most, in two categories: their favourite aesthetics, 

and what they would enjoy using the most. There is an overwhelming response, with a 60% majority, to the metal Sprout version 

and the footplates and handles which accompanied it (Figure 18). 

5.1.3. Refinement phase 

A refined design is conceptualised for a more logical production scale. An emphasis is put on the idea that the product must be 

modular. The idea includes the necessary constraints for safety standards as well as the user feedback extrapolated in the 

research findings (Figure 14 - 16). 

Sprout uses standard extrusions of powder coated mild steel, which are Computer Numerically Controlled (CNC) into the 

desired shapes. This comprises of two extrusions, the base and the mid section. The two attach to each other via treaded 

components, allowing for a variety of styles. This affords the purchaser to set up a multitude of playground styles by simply 

connecting different mid sections to the two available base lengths. Additionally, engineering-type sketches are used to work out 

the most effective methods for constructing the equipment. This allows for a realistically working product that utilises accurate 

methods of engineering (Figure 17). 

Figure 10: Sprouts, Johannesburg, 2013.  

Figure 11: Theme, Johannesburg, 2013.  

Figure 12: Design Constraints, Johannesburg, 2013.  
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Sprouts’ modular design offers a variety of footplates and handle attachments so that each playground equipment setup may 

vary, allowing a host of different style combinations. These follow the design direction of Biomimicry, organic design and 

abstract styles. Additionally, they are cast in polyurethane for a durable, sturdy and long life product.  

Another modular component is the stainless steel cable: which attaches to a 60kg extension spring in the base of the 

equipment, and runs through the centre of the tubing, which is then moulded into the handles. This allows the cable and handle 

section to be sprung, allowing the user to hang, grab, swing and more. Therefore, remaining congruent with the findings for the 

correct developmental exercised for this age group. A 10mm diameter stainless steel cable is used; as it does not loop on itself, 

due to its high rigidity, preventing entrapments; and is weather resistant and durable to vigorous usage. The spring mechanism 

is attached to the base via a stainless steel pin, running through the base. The pin is mounted through two holes and secured 

with a round bolt head and a Circlip on the other end. Furthermore, there are internal bushings which secure the extension 

spring in the centre of the pin (Figure 17 & 19). 

Mock-up models are produced, to scale, in order to help realise proportion, colour, style and engineering fundamentals for 

prototyping. This process aids the design outcome and allows for further sketched refinement of the equipment, if necessary. 

The prototypes also allow for a User-centred approach. 

5.2. Computer Aided Design (CAD) and engineering drawings 

The process of finalising a market-ready product extends into the three dimensional CAD modelling realm. CAD allows the 

designer to create models of components that can be used for manufacture, rendering photo-realistic images and creating 

engineering drawings. Furthermore, CAD allows the designer to realise the hand sketched components and mock-up models, in 

a formal and visual format. 

5.2.1. CAD modelling 

The CAD models for Sprout provide the designer with all of the benefits needed to: produce a prototype of the Sprout 

equipment, provide rendered images for advertising purposes as well as creating engineering drawings for manufacturing 

means. The CAD models also allow for the assembly of various components, so that multiple modular versions may be 

rendered for a visual appraisal (Figure 22). 

Additionally, CAD is used to do stress testing on the models, so that the designer may scrutinise the outcome of the equipment, 

before going through with manufacture. This potentially saves time as well as costs of manufacture or prototyping.  

5.2.2. Engineering drawing 

Engineering drawings are still used by some manufacturing firms. Therefore, it is necessary to create high quality drawings for 

the precise manufacture of the product. Engineering drawings are legal documents which incorporate the designers Trademark, 

Figure 13: Persona, Johannesburg, 2013.  

Figure 14: Initial Concepts, Johannesburg, 2013.  

Figure 15: Progress, Johannesburg, 2013.  
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as they may be used by other parties. Additionally, the drawings allow for the designer and engineers to fully scrutinise the 

manufacturing constrains of the product. By implementing this examining process pre-manufacture, there is less chance the 

produced equipment will fail or become scrap (Figure 19).  

5.3. Prototyping of the Sprout equipment 

5.3.1. Prototyping phase 

In order to realise the full of the range of Sprout equipment, prototypes are created. It is often easier to understand, interpret and 

comprehend objects in a three dimensional, real-life scenario. Therefore, the full range of Sprouts are prototyped to give a full 

understanding of the product. Due to the scale of the equipment (2.5m high), 1:10 scale models are created to represent the 

range (Figure 21). 

These models are made from standard steel bar and bent to represent the full scale models. Furthermore, the footplates and 

handles are grown using a laser sintering rapid-prototyping method. This provides a high quality, realistic miniature version of 

the components. Both the bar and rapid-prototyped parts are coloured to fully represent their full sized self. Furthermore, the 

parts are assembled and arranged in a manner which best describes the Sprouts in use and in context. 

5.3.2. Finalising phase 

The scaled-models metal parts are spray-coated to a fine finish, which best represents the manufacturing method of powder 

coating. The plastic components are also sprayed and finished to best represent cast polyurethane parts. The individual parts 

are mechanically set together, so that the final model may be realised. Additionally, the various models, which represent the 

range of Sprouts, are placed on a board which mimics a playground area. Surrounding the bases of the Sprout models is sand, 

which illustrates the safety surface constraints characterised by the safety standards (PPSH 2010:8). 

5.4. Rendering 

5.4.1. Rendering CAD models 

The rendered images of the final models explain the mechanics and the internals of the Sprout equipment. Furthermore, the 

renders also illustrate a larger product range and selection of Sprout equipment. They allow for a realistic representation of the 

equipment being used in context. Furthermore, the renders are used to realise the different types of Sprout configurations, for 

any type of play area or setting. This proves to be a powerful medium for understanding Sprout in context (Figure 22). 

5.4.2. Advertisements and poster design 

Advertisements and other product media is represented by rendered images of the Sprouts. This creates marketable equipment 

as well as demonstrates the full range of products using a comprehensive product catalogue (Figure 22 -24). The poster design 

Figure 16: Refined Concepts, Johannesburg, 2013.  

Figure 17: Sprouts, Johannesburg, 2013.  

Figure 18: Sprouts, Johannesburg, 2013.  
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represents an in-depth visual understanding of the product. By using cross sections, the product is understood on a more 

technical level, and may be used as a marketing tool (Figure 25). 

Conclusion 

The Sprout equipment design is based on the foundations laid out by the literature review(Chapter 3) and findings(Chapter 4). 

The resultant design meets the criteria set out by the research in the form of age-appropriate, safe playground equipment as 

Sprout conforms to safety standards outlined in PPSH. Furthermore, the product adheres to the design inspirations laid out in 

the conceptualisation phases which, in conjunction with the literature and findings, resulted in the design of age-appropriate and 

safe playground equipment. 

  

Figure 19: CAD, Johannesburg, 2013.  

Figure 20: Engineering, Johannesburg, 2013.  

Figure 21: Prototyped Models, Johannesburg, 2013.  
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Chapter 6: Conclusion 

6.1. Significance of the study 

The intention of this study is to create equipment that helps develop major skills and attributes which are needed in childrens’ 

development. Initiated under the understanding that children have limited access to interesting and functional play equipment, in 

South Africa. The resultant research allows for the design of playground equipment which provides interesting and functional 

playground equipment for its users. 

6.2. Closing Statements 

The most prominent inclination to designing new playground equipment is to provide the users with a platform that enhances 

their growth positively. It has been discovered that exercise is highly beneficial to a child’s development. Research in this study 

helps to focus the design so that the correct development of childrens’ health may be accomplished. Sprout aims to carry out 

core aims, by providing children with equipment that develops their gross motor skills, socialisation and cognitive skills. 

Additionally, it aims to achieve aesthetically pleasing and functional results, as playground equipment. 

The aesthetic of the Sprouts takes influence from the findings. These lay out the fundamentals for the design of the Sprouts, 

with regards to: the correct physiological growth for children between 8 and 12 years old, the correct mental, social and 

cognitive skills needed as well as the safety issues pertinent to that age group. Functionally, an individual Sprout aspires to 

challenge: balance, coordination, gripping and grabbing hand exercises as well as risk taking. When multiple Sprouts are used 

to create a playground, the equipment strives to help develop other skills such as: hand-eye coordination, depth perception, 

colour association, competitiveness, risk taking, multiple textural associations, sociability as well as cognitive skills.  

The modular system allows for a multitude of variations of different Sprout equipment to be created. Due to the number of 

possible combinations of parts, 192 variations could be used. Therefore, this endeavours to promote intrigue and diversity, for 

the user, as well as an interesting interface for both the user as well as a bystander. 

Sprouts endeavour to offer users an interesting approach to playground equipment, albeit testing is still needed. The design of 

Sprout resulted in potentially market-ready playground equipment. Sprout fills a niche, in the South African market, that 

playground equipment does not currently cater for. Sprout intends to promote the correct and safe development of childrens’ 

physical, mental and social attributes. 

6.3. Recommendations for further study 

The development of well designed playground equipment may have prolific merits to society. Furthering these studies may 

create achievements in the positive development of childrens health. Unfortunately, as playground equipment challenges safety, 

the development of new playground equipment ought to be thoroughly field tested. Field tests might prove that Sprout is able to 

Figure 22: Sprouts Render, Johannesburg, 2013.  

Figure 23: Footplates, Johannesburg, 2013.  

Figure 24: Handles, Johannesburg, 2013. 



 

 
 

27 

 

develop specific skills in children, needed for a healthy lifestyle as well as provide an aesthetic quality that current play 

equipment does not achieve. 

Future researchers should include tests that involve a materials specialist, who is able to validate the correct materials used in 

production as well as the types of methods used for the manufacture of such a product. Simulations in CAD are able to 

realistically identify stress-areas the product may incur while being used. Although mechanical prototypes are able to reveal the 

truest test results. These validations about the dependability of the product should be under the scrutiny of mechanical 

engineers, material scientists, paediatricians as well as safety experts. Long-term tests should validate the design and 

engineering of the Sprout equipment. 

 

  

Figure 25: Sprout Advert, Johannesburg, 2013. 



 

 
 

28 

 

Sources Consulted 

Abras, C., Maloney-Krichmar, D., Preece, J. 2004. User-Centered Design. Thousand Oaks: Sage Publications. 

Active kids are healthy kids. [Sa]. [O]. Available: 

http://www.health.gov.au/internet/main/publishing.nsf/content/9D7D393564FA0C42CA256F970014A5D4/$File/kids_phys.pdf 

Accessed 20 August 2013 

Allender, S, Cowburn, G and Foster, C. 2006. Understanding participation in sport and physical activity among children and 

adults: a review of qualitative studies. Oxford University Press: London 

Anthropometrics and ergonomics. 2013. Available: www.lib.utexus.edu/guides/anthropometry 

Accessed 3 September 2013 

Barbour, AC. 1999. The impact of playground design on the play behaviours of children with differing levels of physical 

competence. California State University: Los Angeles. 

Biomimicry. 2013. [O]. Available: http://biomimicrysa.co.za/about/about 

Accessed 24 October 2013 

Boufous, S.Finch, C. Bauman, A. 2007. Parental safety concerns – a barrier to sport and physical activity in children? Volume 

28, Issue 5, pages 482–486, October 2004. 

Brett, A. 1993. The complete playground book. Syracuse University Press: New York. 

Broto, C. 2012. The complete book of playground designs. Links International, Barcelona. 

Cantù, D. Corubolo, M. Simeone, M. [O]. 2011. A community centred design approach to developing service prototypes. 

Available: http://www.servdes.org/conference/papers 

Accessed 7 July 2013 

Child respondents 1 -13 [private identities], Playground users, Greek Sporting club. 2013. Interview by author. [Transcript]. 10 

September. Johannesburg. 

Chung, W. 2011. Meaning creation through a community-centred design approach. Carleton: Carleton University 

Consumer Affairs Division of the DTI. 2000. Product Safety and Testing Group. DTI Publications: London 

Dash, Dr. N. K. [O]. 2005. Module: Selection of the Research Paradigm and Methodology. Available: 

http://www.celt.mmu.ac.uk/researchmethods/Modules/Selection_of_methodology/ 

Accessed 8 October 2013 



 

 
 

29 

 

Dr. Maraschin, E, paediatrician, Mediclinic Morningside. 2013. Interview by author. [Transcript]. 10 September. Johannesburg. 

Dreyfuss, H. 1967. The measure of man: human factors in design. New York: Whitney Library of Design. 

Ergonomics. [Sa]. [O]. Available: http://www.iea.cc/01_what/What%20is%20Ergonomics.html 

Accessed 20 August 2013 

Faud-Luke, A. 2009. [O]. Benefits of the co-design approach. Available: 

http://www.fuad-luke.com/ 

Accessed 7 July 2013 

Gagen, L.M. & Getchell, N. 2006. Using ‘Constraints’ to Design Developmentally Appropriate Movement Activities for Early 

Childhood Education. Early Childhood Education Journal, Vol. 34, No. 3, December 2006 

Galindo, M. 2012. Playground design. Braun Publishing: Los Angeles. 

Goodway JD, Crowe H, Ward P. [Sa]. Effects of Motor Skill Instruction on Fundamental Motor Skill Development. APAQ Volume 

20, Issue 3, July. 

Hill, L, remedial teacher, St David’s. 2013. Interview by author. [Transcript]. 10 September. Johannesburg. 

Hodgkins P, Caine M, Rothberg S, Spencer M, Mallison P. [2008]. Design and testing of a novel interactive playground device. 

Institution of Mechanical Engineers, Part B: Journal of Engineering Manufacture April 1, 2008 vol. 222 no. 4 559-564 

Kautiainen, Koivusilta, Lintonen, Virtanen and Rimpela. 2005. Use of information and communication technology and 

prevalence of overweight and obesity among adolescents. Nature Publishing Group: Helsinki 

Lester, S. 1999. An introduction to phenomenological research. [O]. Available: http://www.sld.demon.co.uk/resmethy.pdf 

Accessed 20 August 2013 

Liscombe, RW. 2006. Why the sustainability argument isn’t sticking in the public mind. UBC Reports 52(4), 6 April 2006. 

Lubans DR, Morgan PJ, Cliff DP, Barnett LM, Okely AD. 2010. Fundamental movement skills in children and adolescents: 

review of associated health benefits. University of Newcastle: Newcastle. 

Mackenzie,N. & Knipe, S. 2006. Research dilemmas: Paradigms, methods and methodology. [O]. Available: 

http://www.iier.org.au/iier16/mackenzie.html 

Accessed 5 November 2013. 



 

 
 

30 

 

McBride, A. 2013. [O]. Community Wisdom + Expert Knowledge = Good Community Design. Available: 

http://rural-design.org/blog/community-wisdom-expert-knowledge-good-community-design 

Accessed 7 July 2013 

Morrow, V. 2004. The ethics of social research with children and young people - an overview. London: University of London. 

Novelty.  [Sa]. [O]. Available: http://dictionary.reference.com/browse/novelty.  

Accessed 15 August 2013 

Outdoor Recreation Participation Report 2012. 2012. [O]. Available: 

http://www.outdoorfoundation.org/pdf/ResearchParticipation2012.pdf 

Accessed 18 March 2013. 

Owings C, Chaffin D, Snyder R and Norcutt R. 1975. Strength characteristics of U.S. children for product safety design. 

University of Michigan: Michigan. 

Public playground safety handbook. 2010. US consumer product safety commission: Bethesda. 

Soler-Adillon, J. Parés, N. 2009. A novel approach to interactive playgrounds: the interactive slide project. Universitat Pompeu 

Fabra: Barcelona. 

Soler-Adillon, J. Parés, N. 2009. Interactive slide: an interactive playground to promote physical activity and socialization of 

children. Universitat Pompeu Fabra: Barcelona. 

Sothern, M. S., Loftin, M., Suskind, R. M., Udall, J. N. & Blecker, U. 1999. The health benefits of physical activity in children and 

adolescents: implications for chronic disease prevention. Springer-Verlag: Louisiana 

South African National Standards. 2010. General requirements and test Methods for playground equipment. SANS 51176 parts 

1,2,3,4,5,6,7,10 and 11. South African National Standards, Johannesburg. 

South African National Standards. 2010. Surfacing requirements underneath playground equipment. SANS 51177. South 

African National Standards, Johannesburg. 

Spencer, H. 1864. Principles of Biology. Volume 1. Page 444. University Press of Practice: London 

Tashakkori, A., & Teddlie, C. 2008. Introduction to mixed method and mixed model studies in the social and behavioural 

science. In V.L. Plano-Clark & J. W. Creswell (Eds.) The mixed methods reader. 7-26. 

Ward, D.S., Vaughn, A., McWilliams, C. & Hales, D. 2010. Interventions for increasing physical activity at child care. University 

of North Carolina: Chapel Hill. 



 

 
 

31 

 

What are standards? [Sa]. [O]. Available: www.esti.org/standards/what-are-standards 

Accessed 2 September 2013 

Wittstock, M, chairman, Playground safety institute of South Africa. 2013. Interview by author. [Transcript]. 10 September. 

Johannesburg. 

 


