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Abstract  

 Children who grow up in slums face a variety of challenges such as eviction, drug abuse, and 

limited education and employment opportunities that hinder their mental, physical, creative, and social 

development. The Duang Prateep Foundation, our project sponsor, works to alleviate the immediate 

suffering of the children in the Klong Toey slum in Bangkok. The goal of our project was to design safe 

playground equipment that addresses these developmental needs. Our equipment designs 

accomplished this goal, while providing additional benefits to the surrounding communities. 

 

  

http://en.dpf.or.th/
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Executive Summary  

As the rate of worldwide urbanization increases, the percent of the population living in urban 

slums increases likewise. Worldwide, over one billion peoplŜ ƭƛǾŜ ƛƴ ǎƭǳƳǎΤ мс҈ ƻŦ .ŀƴƎƪƻƪΩǎ ǇƻǇǳƭŀǘƛƻƴ 

lives in slums. Extensive research has shown that poverty and slum life have many adverse effects on 

children in particular, including developmental and health problems. One of the largest slums in 

Bangkok, Klong Toey, is not immune from these troubles. More than 80,000 residents live in this slum; 

some families have lived there for generations because of inadequate opportunities or resources to 

ǊŜƭƻŎŀǘŜΦ ¢Ƙƛǎ ǎƘƻǿǎ ǘƘŀǘ ŎƘƛƭŘǊŜƴ ōƻǊƴ ƛƴǘƻ ǘƘƛǎ άŎȅŎƭŜ ƻŦ ǇƻǾŜǊǘȅέ have fewer opportunities to break 

away from their current living situations. 

Non-profit organizations such as the Duang Prateep Foundation (DPF) are working to alleviate 

the immediate suffering of Klong Toey residents and impoverished children especially. Studies show that 

play has profound developmental benefits for children, and the DPF believes that playgrounds, in 

particular, can provide an alternative to unsafe street play and detrimental activities such as drug use 

and trafficking. The construction of the playgrounds will supply a group of youth volunteers working at 

the DPF with a source of income and purpose. These volunteers work primarily as firefighters, but also 

assist the DPF in the construction and repair of playground equipment. From this job, they gain valuable 

skills and experience that will assist them in finding future employment. 

Methodology 

The gƻŀƭ ƻŦ ƻǳǊ ǇǊƻƧŜŎǘ ǿŀǎ ǘƻ ƛƴǾƻƭǾŜ ǘƘŜ YƭƻƴƎ ¢ƻŜȅ ŎƻƳƳǳƴƛǘȅΣ ŜǎǇŜŎƛŀƭƭȅ ŀ ƎǊƻǳǇ ƻŦ Ψŀǘ ǊƛǎƪΩ 

youth volunteers working with the DPF, in the design, renovation, and construction of safe, durable, 

low-cost, and engaging playground equipment that promotes the mental, physical, creative, and social 

development of 3 to 7-year-old children. To achieve this goal, we identified four objectives:  

1. Assess the needs, preferences, and concerns of key stakeholders, especially children and 

youth volunteers, within the community through interviews and focus groups. 

2. Create and compare design options for playground layouts and equipment based on child 

play preferences, material availability and cost, available space, developmental benefits for 

volunteers and children, and community feedback. 

3. Construct and evaluate playground equipment for safety and durability while working with 

the youth volunteers to develop their trade skills. 

http://www.dpf.co.th/


 

iv 
 

4. Provide the DPF and playground managers with organized, easy to read, and descriptive 

safety and maintenance plans for playground equipment and the general playground area. 

We considered children, parents, teachers, youth volunteers, the Klong Toey community 

members, and our sponsor, the DPF, as our key stakeholders. We solicited the opinions and concerns 

from each group of stakeholders and tried to accommodate them in our final design options. We took 

the following course of action to accomplish the above objectives: 

1. Assess the needs and desires of the stakeholders through focus groups and interviews 

2. Conduct safety inspections of the DPF School and Lock 23-24 Playground 

3. Research inexpensive, locally available materials 

4. Brainstorm and sketch equipment design ideas 

5. Construct new equipment and test for safety and functionality 

6. Create the layout for the Lock 23-24 Playground using a scale model 

7. Create maintenance plans to ensure playground safety 

Findings 

Based on our interviews and focus groups, we formulated the following findings related to the 

design and safety of playground equipment and layouts. 

1. Communities such as Locks 1, 2, and 3 are not interested in building playgrounds, but other 

communities, including Lock 23-24, show a need and desire for playgrounds.  

Through talking with the community leaders and DPF members, we discovered that several communities 

in Klong Toey were interested in making profits by charging customers for parking in their open space. 

However, six communities expressed a desire to use their space for an updated or new playground. We 

found children playing in the streets in communities that lack playgrounds and an abundance of children 

in existing playgrounds, which demonstrates the need for playgrounds. 

2. Children in Klong Toey enjoy climbers, swings, play houses, loose tires, and seesaws the most, but 

will play on other common equipment available in local playgrounds. 

.ŀǎŜŘ ƻƴ ǘƘŜ ŎƘƛƭŘǊŜƴΩǎ ŘǊŀǿƛƴƎǎ ŀƴŘ ŀƴǎǿŜǊǎ ƛƴ ǘƘŜ ŦƻŎǳǎ ƎǊƻǳǇǎΣ ǿŜ ŜǎǘŀōƭƛǎƘŜŘ ǘƘŀǘ ƳŀƭŜǎ ƎŜƴŜǊŀƭƭȅ 

enjoyed equipment that involved climbing and adventurous activities, while females generally enjoyed 

swings, seesaws, and playhouses present on the DPF Playground. During our observations on the DPF 

School playground, we noticed that there was a very large amount of children, considering the size of 
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the playground. Because of this, the children used every piece of equipment, regardless of favoritism.  

Similarly, at the Lock 23-24 playground opening, children played on every piece of equipment. 

3. While DPF youth volunteers do not have specific career goals, they will benefit from developing 

trade skills and gaining more experience by constructing and installing the playground equipment. 

We learned from interviews that, previously, the volunteers had very limited to no training or 

background in mechanics. In the year or so that they worked with Khun Dumrong and the DPF, they  

developed basic skills related to measuring, cutting materials to size, using hand tools, welding, drilling, 

and sanding. We also discovered from the interviews that the youth volunteers did not have specific 

goals for the future. They were grateful for the trade skills they had and additional job opportunities. 

4. Available materials such as tires, tow straps, and metal pipes were effectively constructed 

equipment capable of providing developmental benefits for children and youth volunteers. 

We discovered that used tires are a readily available material that many companies are willing to 

donate. The DPF could acquire tow straps without cost from the Port Authority and metal pipes for a 

low cost. .ŀǎŜŘ ƻƴ ƪƴƻǿƭŜŘƎŜ ƎŀƛƴŜŘ ŦǊƻƳ Ǉŀǎǘ ǊŜǎŜŀǊŎƘ ŀƴŘ ǘƘŜ ǘŜŀƳΩǎ informed assessments, we 

categorized each design as capable of providing development for children in at least one area. Thus, 

every design developed children either socially, mentally, physically, creatively, or a combination 

thereof. Every proposed design for playground equipment was also capable of providing trade skill 

experience and development for the youth volunteers. 

5. Some existing playground equipment in the DPF School and Lock 23-24 playgrounds were unsafe, 

but it was possible to incorporate safety recommendations into designs for new equipment. 

Based on our safety inspections, we found that all of the existing equipment either purchased or built by 

the DPF was in need of repairs or improvements. Many of these desired repairs (72%) were simple fixes 

such as repainting equipment or burying footings, but a few major safety concerns also existed. The 

most notable major safety concerns were broken fasteners on the strap climbers and broken 

floorboards for the slides. We were able to incorporate our observations of common and recurring 

problems so that our new equipment designs were safer. 

6. The new layout for the Lock 23-24 Playground addressed the needs and preferences of the 

community by using a safer layout that incorporated a greater variety of equipment. 

The Lock 23-24 Community Playground lacked a safe, efficient layout. We created a layout incorporating 

newly built equipment and utilizing buffer zones to ensure there was enough space between equipment 
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for the children to play safely. Due to limited space, not all of the possible equipment could be included 

in the layout. Thus, we excluded equipment that was less popular or needed significant repairs. 

7. The DPF and Lock 23-24 Community did not have a method for maintaining their playgrounds but 

expressed interest in a plan to facilitate general upkeep and safety repairs. 

Based on interviews with community leaders and members of the DPF, the team found a desire for a 

maintenance plan for community and school playgrounds. Broken and unsafe equipment were left alone 

onsite because the community volunteers did not know how to make repairs. Though the general 

community knows how to use the playground technology, they do not usually have the knowledge to 

maintain and repair it. The community leader of Lock 23-24 responded enthusiastically and positively 

when we asked if a maintenance plan would help address problems such as the broken equipment. 

We would like to acknowledge that our project was not without flaws and challenges. We had 

limited time, resources, and background knowledge to complete this project. Our designs were limited 

by the skills of the DPF youth volunteers and available tools and materials. We have not been trained on 

playground safety or working with children. Our methods were also limited from our lack of experience 

running interviews and focus groups. Note that children are not the most reliable source of information, 

and have limitations of their own. As a non-profit organization, the DPF could not afford all of the 

equipment or resources desired. Throughout the project, we attempted to continuously collect 

unbiased and thorough results and information. However, readers should be aware of the limitations 

and flaws of this project when reading our recommendations in order to judge their credibility. 

Conclusions and Recommendations 

Through our observations and research, we developed the following three conclusions: 

1. Playgrounds and the construction of playground equipment benefit the sub-communities, 

ŎƘƛƭŘǊŜƴΣ ŀƴŘ 5tCΩǎ youth volunteers of Klong Toey. 

2. All of the existing equipment we inspected had safety concerns, but it was possible to 

incorporate safety recommendations into new equipment designs and layouts. 

3. The DPF and communities of Klong Toey did not have maintenance plans, but showed a need 

and interest in keeping their playgrounds safe, maintained, and up-to-date. 

Based on these conclusions, we formed a set of recommendations for the Duang Prateep 

Foundation and sub-communities within Klong Toey with the purpose of designing and maintaining 

future playground equipment and keeping playgrounds safe and up-to-date. 
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1. We recommend 13 equipment designs to install in new or existing playgrounds. 

Based on our findings about the needs of the communities and youth volunteers, child play preferences, 

and available materials, we recommend that the DPF incorporate any of our 13 designs for equipment 

into their future playgrounds. Appendix E contains descriptions and sketches of the designs. Other 

improvements for future playgrounds can include roofs to provide shade and better ground cover. 

2. We recommend safety improvements and repairs. 

Since every piece of equipment inspected had a safety concern, we created a list of safety 

recommendations based on playground safety guidelines described by the CPSC. Detailed safety 

recommendations organized by individual pieces of equipment and playgrounds are in Appendix H and 

Appendix I. Implementing our recommendations will help make the playground as safe as possible, 

while also enhancing equipment durability. 

3. We recommend the regular use of a maintenance plan. 

Our results showed that communities and the DPF did not have a concrete or specific way to check on 

the safety or maintenance of the playgrounds. This resulted in the playground equipment breaking 

frequently, leading to unsafe conditions. Based on this finding, we recommend that the DPF implements 

and utilizes a maintenance plan tailored specifically to each playground. The maintenance plans will help 

the DPF and playground managers to organize, schedule, and follow through with general upkeep and 

necessary safety repairs. 

4. We recommend staying in touch with various companies and organizations. 

We recommend that the DPF stay in contact with the following companies and organizations for future 

assistance and support in building new playgrounds. These contacts are sources for tire donations, 

playground design ideas, and safety guidelines. 

¶ NV-Yangyont ς Tire donator 

¶ Michelin ς Play Equipment donator 

¶ Marcus Veerman, GoPlay! Organization ς Equipment ideas, Official safety inspections 

¶ Ramithibodi Hospital and CPSC websites ς Safety Guidelines and References 

To improve the quality of their current and future playgrounds, we suggest the DPF follow our 

suggestions for equipment ideas, safety, and maintenance. These recommendations will help the DPF 

accomplish their goal of building 30 playgrounds in the Klong Toey slum, thereby developing the local 

children and youth volunteers and improving the overall quality of life in these communities.  

http://www.cpsc.gov/cpscpub/pubs/325.pdf
http://www.nvyangyont.com/
http://www.michelin.co.th/
http://www.playgroundideas.org/
http://www.csip.org/csip/autopage/show_page.php?h=119&s_id=15&d_id=15&page=2&start=1
http://www.cpsc.gov/cpscpub/pubs/325.pdf
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Introduction  

Research shows that the worldwide rate of urbanization has dramatically increased in recent 

years, especially in developing countries (Bolay, J. (2006). ; Igel, B. (1994); United Nations, Department 

of Economic and Social Affairs, Population Division. (2006); Human Settlements Programme, 2003). As of 

нллрΣ ƴŜŀǊƭȅ ƘŀƭŦ ǘƘŜ ǿƻǊƭŘΩǎ ǇƻǇǳƭŀǘƛƻƴ ƭƛǾŜǎ ƛƴ ǳǊōŀƴ ŀǊŜŀǎΣ ŀƴŘ ǘƘŜ ¦ƴƛǘŜŘ bŀǘƛƻƴǎ ŜȄǇŜŎǘǎ ǘƘƛǎ ǊŀǘŜ ǘƻ 

continue to grow in future years. The proliferation of urban slums is closely tied to urbanization. 

Worldwide, over one billion people live in slums. In the next ten years, the estimated population living in 

urban slums will increase by 140% (United Nations, Department of Economic and Social Affairs, 

Population Division. (2006). 

Lƴ .ŀƴƎƪƻƪ ŀƭƻƴŜΣ ǘƘŜǊŜ ŀǊŜ ƻǾŜǊ ƻƴŜ Ƴƛƭƭƛƻƴ ǇŜƻǇƭŜ όƻǊ мс ǇŜǊŎŜƴǘ ƻŦ ǘƘŜ ŎƛǘȅΩǎ ǇƻǇǳƭŀǘƛƻƴύ 

living in slums (United Nations, Department of Economic and Social Affairs, Population Division. (2006); 

Human Settlements Programme, 2003). ¢ƘŜ .ŀƴƎƪƻƪ aŜǘǊƻǇƻƭƛǘŀƴ !ǳǘƘƻǊƛǘȅ ƛŘŜƴǘƛŦƛŜǎ ŀ ǎƭǳƳ ŀǎ άŀƴ 

overcrowded, non-ƻǊŘŜǊƭȅ ŀƴŘ ŘƛƭŀǇƛŘŀǘŜŘ ŎƻƳƳǳƴƛǘȅΧ ǿƘƛŎƘ Ŏŀƴ ōŜ ƘŀǊƳŦǳƭ ǘƻ ώǘƘŜϐ ƘŜŀƭǘƘ ŀƴŘ ƭƛǾŜǎ 

[ƻŦ ƛǘǎ ƛƴƘŀōƛǘŀƴǘǎϐΣέ (United Nations, Department of Economic and Social Affairs, Population Division. 

(2006); Human Settlements Programme, 2003). Over 800 slum communities exist within Bangkok; some 

are relatively new and small, while others, such as Klong Toey, were established over forty years ago. 

More than 80,000 residents live in this slum, and some families have lived there for generations because 

of inadequate opportunities and resources to relocate (Hata, T. (1996). Challenges such as eviction, 

overcrowding, drug abuse, employment, and education affect Bangkok slum dwellers and children in 

particular. As an example, students in Bangkok are required to attend school until the 9th grade (Office 

of the Permanent Secretary Ministry of Education, 2009). However, in Klong Toey, most children only 

attend school until they are 6 years old (P. Ungsongtham Hata, personal communication, February 5, 

2009). Children drop out of school due to schooling expenses and to work to help support their families. 

This limited schooling results in underdevelopment and insufficient education that hinders obtaining 

future profitable careers (Duncan, G. J., & Brooks-Gunn, J. (Eds.). (1997); Children's Defense Fund, 2008; 

Young, 1996; Duncan & Brooks-Gunn, 2000; Pollitt, 1994). /ƘƛƭŘǊŜƴ ōƻǊƴ ƛƴǘƻ ǘƘƛǎ ΩŎȅŎƭŜ ƻŦ ǇƻǾŜǊǘȅΩ ƘŀǾŜ 

fewer opportunities to break away from their current living situations.  

There is no single or simple solution to address the manifold, complex problems associated with 

urban slum dwelling other than to eliminate poverty and slum conditions altogether. This long-term goal 

will require enormous political and social action and the allocation of substantial resources. In the 

interim, non-profit organizations such as the Duang Prateep Foundation (DPF) are working to alleviate 

http://www.unhabitat.org/content.asp?typeid=19&catid=555&cid=5373
http://www.unhabitat.org/content.asp?typeid=19&catid=555&cid=5373
http://www.unhabitat.org/content.asp?typeid=19&catid=555&cid=5373
http://www.unhabitat.org/content.asp?typeid=19&catid=555&cid=5373
http://www.unhabitat.org/content.asp?typeid=19&catid=555&cid=5373
http://www.unhabitat.org/content.asp?typeid=19&catid=555&cid=5373
http://www.moe.go.th/moe/en/home/index.php
http://www.moe.go.th/moe/en/home/index.php
http://www.childrensdefense.org/child-research-data-publications/data/child-poverty-in-america.pdf
http://siteresources.worldbank.org/EDUCATION/Resources/278200-1099079877269/547664-1099079922573/ECD_investing_in_the_future.pdf
http://www.jstor.org/stable/1132232
http://www.jstor.org/stable/1131384
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the immediate suffering of slum communities, with a focus on developing and educating children 

especially. 

 The Duang Prateep Foundation is a community-run organization that works to improve the 

quality of life of the residents in Klong Toey. Our project, sponsored by the DPF, involved designing play 

equipment for children while integrating community youth volunteers in the construction process to 

develop and strengthen their trade skills. Studies (Frost, 2006; /ƘƛƭŘǊŜƴΩǎ tƭŀȅ /ƻǳƴŎƛƭ, 2006; Pellegrini, 

A. (2005); Jarret, 2003) show that play has profound developmental benefits for children, and the DPF 

believes that playgrounds in particular can provide an alternative to unsafe street play and detrimental 

activities such as drug use and trafficking.  

¢ƘŜ Ǝƻŀƭ ƻŦ ƻǳǊ ǇǊƻƧŜŎǘ ǿŀǎ ǘƻ ƛƴǾƻƭǾŜ ǘƘŜ YƭƻƴƎ ¢ƻŜȅ ŎƻƳƳǳƴƛǘȅΣ ŜǎǇŜŎƛŀƭƭȅ ŀ ƎǊƻǳǇ ƻŦ Ψŀǘ ǊƛǎƪΩ 

youth volunteers working with the DPF, in the design, renovation, and construction of safe, durable, 

low-cost, and engaging playground equipment that promotes the mental, physical, creative, and social 

development of 3 to 7-year-old children. To achieve this goal, we identified four objectives:  

1. Assess the needs, preferences, and concerns of key stakeholders, especially children and youth 

volunteers, within the community through interviews and focus groups. 

2. Create and compare design options for playground layouts and equipment based on child play 

preferences, material availability and cost, available space, developmental benefits for 

volunteers and children, and community feedback. 

3. Construct and evaluate playground equipment for safety and durability while working with the 

youth volunteers to develop their trade skills. 

4. Provide the DPF and playground managers with organized, easy to read, and descriptive safety 

and maintenance plans for playground equipment and the general playground area. 

Playgrounds in particular offer many advantages to the community, especially to children and 

youth volunteers. Playgrounds are shared spaces where the community can come together to socialize 

or celebrate. We hope that these playgrounds will be fun, safe places that aid in the development of 

children in the Klong Toey community. Additionally, we hope that the construction of the playgrounds 

will supply the volunteers with a source of income and purpose, as well as valuable skills and experience 

that will assist them in finding future employment. These outcomes will help the community come one-

step closer to overcoming the problems related to slum dwelling. 

  

http://commongood.org/assets/attachments/Frost_-_Common_Good_-_FINAL.pdf
http://www.playengland.org.uk/downloads/pdf/planning_for_play.pdf
http://www.ateachabout.com/pdf/RecessinElementarySchool.pdf
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Background  

This chapter explains the ties between urbanization and poverty, the effects of slum life on the 

children of Klong Toey, ǘƘŜ 5ǳŀƴƎ tǊŀǘŜŜǇ CƻǳƴŘŀǘƛƻƴΩǎ ό5tC) local playground development project, 

and the research of experts on the importance of play in child development. This background 

information will support the reasoning for this project and why playgrounds, in particular, will help the 

Klong Toey slum community. 

Ties between Urbaniz ation, Poverty, and Slums  

Urbanization is a trend that currently affects countries worldwide. In developing countries 

especially, the percent of the population living in urban areas compared to rural areas is rapidly 

increasing (Bolay, J. (2006). ; Igel, B. (1994); United Nations, Department of Economic and Social Affairs, 

Population Division. (2006). Figure 1 shows a comparison of the urban and rural population of the world. 

/ǳǊǊŜƴǘƭȅΣ ƴŜŀǊƭȅ ƘŀƭŦ ǘƘŜ ǿƻǊƭŘΩǎ ǇƻǇǳƭŀǘƛƻƴ ƭƛǾŜǎ ƛƴ ŎƛǘƛŜǎΣ ŀƴŘ ǘƘŜ ¦ƴƛǘŜŘ bŀǘƛƻƴǎ ŜȄǇŜŎǘǎ this rate to 

continue to grow in future years (United Nations, Department of Economic and Social Affairs, Population 

Division. (2006)). 

 

Figure 1. Comparison of the urban and rural population of the world, illustrating worldwide urbanization  

(Modified from United Nations, Department of Economic and Social Affairs, Population Division. (2006) 
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The proliferation of urban slums, and therefore poverty, are problems tied closely to 

urbanization. Worldwide, over one billion people live in slums, and this will increase by 140% in the next 

ten years (United Nations, Department of Economic and Social Affairs, Population Division. (2006). The 

slum population will increase as more people migrate to cities from rural areas. Urban slums are a 

plague in developing countries especially. Studies from the United Nations (2005) state that 43% of the 

urban population of developing countries live in slums, where the world average is 32%. Cities appeal to 

the rural poor struggling to make a living because of the abundance of job opportunities and access to 

necessities such as healthcare, schooling, and travel infrastructure. When poor families first move into a 

city, some live in slums or squatter settlements because they cannot afford other housing.  

According to the United Nations (2006), Thailand experienced relatively low urbanization 

compared to the rest of the world. Annual population growth rates for Bangkok vary (depending on the 

source) from 3.6% (Bolay, J. (2006). to 0.93% (United Nations, 2006), compared to the world average of 

32%. 

This lower rate of urbanization may relate to a decrease in the number of slums in Bangkok in 

recent years. Compared to other developing cities, Bangkok has a relatively low 16% of its population 

living in slums. The slum population reached a peak in ǘƘŜ мфулΩǎΣ with 1020 slums in the year 1985 and 

a population of 2.4 million that doubled the population two years prior. By the year 2000, the number of 

slums in Bangkok decreased by to 866 because of successful government-built housing units and 

relocation projects (Bolay, J. (2006). Various NGOs have also helped members of the slums escape 

poverty by finding jobs, saving their money, and moving into their own houses. 

Klong Toey Community  

Klong Toey is the largest slum in Bangkok, with over 80,000 residents. The slum sits in Southern 

Bangkok along the Chao Praya River on about 1.5 km2 of land owned by the Port Authority of Thailand 

(Figure 2). Before the establishment of the Port Authority in the 1930s, the government made the land 

of Klong Toey available to rent at low rates to help the increasing number of poor people in Bangkok. 

However, upon the establishment of the Port Authority of Thailand in 1951, the government ended the 

land rental agreement (Tinlin, B. (1999)). Many of the original renters stayed on the land illegally 

because they had nowhere to go. The slum grew in population during the 1950s as rural farmers and 

immigrants migrated to Bangkok in search of work (Duang Prateep Foundation, 2009). Many people 

chose to settle in Klong Toey because the Port Authority of Thailand needed many employees to aid in 

building  

http://www.en.dpf.or.th/
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Figure 2. A map of Bangkok with the Klong Toey slum outlined in pink (modified from BBC, 2007). 

ǘƘŜ .ŀƴƎƪƻƪ tƻǊǘΦ hƴŎŜ ǘƘŜ ǇƻǊǘΩǎ ŎƻƴǎǘǊǳŎǘƛƻƴ ǿŀǎ ŎƻƳǇƭŜǘŜŘΣ Ƴƻǎǘ ƻŦ ǘƘŜ ǿƻǊƪŜǊǎ ǎǘŀȅŜŘ ƻƴ ŀǎ 

manual laborers.  

Klong Toey is similar to other slums in Thailand as well as those in other third world countries. 

Many people overcrowd into disorganized collections of makeshift houses built from scrap lumber and 

other scavenged materials (see Figure 3). Some houses are in substandard condition, and heaps of trash 

are seen surrounding houses and along the roads. Approximately one percent of children and adults 

living in the slum do not have birth certificates and therefore cannot attend school, own land, or receive 

public welfare benefits (Duang Prateep Foundation, 2009). 

Klong Toey differs from other slums because of its large, strong, well-established system of 43 

sub-communities. Early on, the area lacked basic essentials such as roads, schools, and public health 

centers. With the help of various non-governmental organizations like the Duang Prateep Foundation, 

The Human Development Foundation, and Foundation for Slum Child Care, the people of Klong Toey 

came together to improve their quality of life. This ingrained sense of community helped the 

neighborhoods overcome many challenges and develop beyond the typical slum. Most houses now have 

basic amenities such as running water and electricity, but some sections have seen very few 

improvements. Klong Toey now has state schools, a volunteer firefighter organization, and other 

necessities like medical clinics in their community centers (Khun Dumrong, personal communication, 

February 2010). More information on the Duang Prateep Foundation is in Appendix A. 

http://www.bbc.co.uk/weather/world/city_guides/results.shtml?tt=TT002890
http://www.en.dpf.or.th/
http://www.en.dpf.or.th/
http://www.mercycentre.org/
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Figure 3. Tightly packed houses made out of scrap lumber and scavenged materials are common in Klong Toey. 

 Some communities within Klong Toey, such as the Lock 23-24 community, have made significant 

efforts to improve their living situations. Lock 23-24 lies alongside a canal on the outskirts of Klong Toey 

(see Figure 10 for an exact location on a map). This community worked with the PAT to build new 

apartment complexes (see Figure 4) for 200 families evicted from their previous homes. Khun Vichian, 

the Lock 23-24 community leader, stated that the PAT plans to evict everyone in her community within 

the next five years. Despite this, the community has made efforts to improve their surroundings. They 

built a playground for the children living in these complexes and the surrounding communities with help 

from the Duang Prateep Foundation. In building this playground, residents hope that the PAT will see 

their efforts and allow them to remain at Lock 23-24. They believe that the more developed and 

established their community is, the smaller the threat of eviction is. (Khun Vichian, personal 

communication, February 11, 2010) 

   
Figure 4. Apartment complex (left) and playground (right) within the Lock 23-24 community in Klong Toey. 
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The Port Authority of Thailand can evict anyone from their property, including those who 

illegally dwell within the Klong Toey slum. Nevertheless, some families have been living in the same area 

for four or five generations, and they feel that they have a right to own the land (Hata, T. (1996). As 

ǎǘŀǘŜŘ ōȅ ¢ŀǘǎǳȅŀ Iŀǘŀ όмффсύΣ ŀ YƭƻƴƎ ¢ƻŜȅ ǊŜǎƛŘŜƴǘΣ ά¢ƘŜ ŎƛǾƛƭ ǊƛƎƘǘǎ ƻŦ ǇŜƻǇƭŜ ǿƘƻ ƭƛǾŜ ƛƴ ǘƘŜ ǎƭǳƳǎ 

regarding residence and citizenship have never been a priority with the authorities. It makes no 

ŘƛŦŦŜǊŜƴŎŜ Ƙƻǿ ƭƻƴƎ ǘƘŜ ǇŜƻǇƭŜ ƘŀǾŜ ƭƛǾŜŘ ƛƴ ǘƘŜƛǊ ƘƻƳŜǎΤ ǘƘŜȅ ŀǊŜ ǎǘƛƭƭ ǳƴŀōƭŜ ǘƻ ŀŎǉǳƛǊŜ ŀƴȅ ǊƛƎƘǘǎΦέ 

The PAT wants to get rid of the slum so that it can expand and maintain control of its land (Hata, T. 

(1996), but wholesale eviction of large numbers of people would be practically and politically difficult. 

The constant threat of eviction takes a toll on dwellers. They are less likely to put money or effort into 

maintaining or improving their surroundings and continually worry about whether or not they will have 

a place to live tomorrow. (DiNino, Garabedian, Ossa, & Smith, 2006) 

Drug use and trafficking are prominent problems in the slum. In the Rom Klong Wat Sapan 

ŎƻƳƳǳƴƛǘȅ ƛƴ YƭƻƴƎ ¢ƻŜȅΣ άмлл҈ ƻŦ ǊŜǎǇƻƴŘŜƴǘǎ ǎǘŀǘŜŘ ǘƘŀǘ ŘǊǳƎǎ were a problem in the community,έ 

(DiNino et al., 2006). Children are frequently targeted to traffic and transport drugs, and they are at 

higher risk of becoming drug users because drugs are so readily available. 

 Parents expect their children to help support their family and get a job from the age of six or 

seven, if not younger. Because these children are too young and lack the skills to have an official 

occupation, some will beg and sell items on the streets as a means of an income that goes directly to 

their parents. (Khun Dumrong, personal communication, February 2010) 

In Klong Toey, approximately 50% of children attend kindergarten, and about 98% of children 

attend local primary schools. However, fewer than 17% of children continue into secondary schools, 

even though it is compulsory for children in Thailand to attend school for at least 3 years in secondary 

school (Office of the Permanent Secretary Ministry of Education, 2009; P. Ungsongtham Hata, personal 

communication, February 5, 2010). One reason for the lack of continued higher-level education is that 

children may not be able to afford to go to public school, since the fees for uniforms, books, and 

supplies are beyond the meager means of many families. Approximately 80% of children around the age 

of six drop out of school in order to begin working to help support their family (Duang Prateep 

Foundation, 2009).  

The combination of not attending school and working full time leaves many children with 

limited opportunities to play. Furthermore, poor families must spend their limited resources on 

fundamentals like food rather than toys. Not surprisingly, the slum has few community centers and 

http://www.wpi.edu/Pubs/E-project/Available/E-project-031306-113402/unrestricted/FinalPaper.pdf
http://www.wpi.edu/Pubs/E-project/Available/E-project-031306-113402/unrestricted/FinalPaper.pdf
http://www.moe.go.th/moe/en/home/index.php
http://www.en.dpf.or.th/
http://www.en.dpf.or.th/
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playgrounds compared to the population. This makes train tracks, streets, and dilapidated walkways 

cluttered with garbage the locations where many children spend their free time. 

Effects of Poverty and Slum Life 

Both social and scientific studies have demonstrated that living in poverty has adverse impacts 

ƻƴ ŎƘƛƭŘǊŜƴΩǎ ƘŜŀƭǘƘΣ ǇƘȅǎƛŎŀƭ ŀƴŘ ŎƻƎƴƛǘƛǾŜ ŘŜǾŜƭƻǇƳŜƴǘΣ ŀƴŘ ŜŘǳŎŀǘƛƻƴŀƭ ŀŎƘƛŜǾŜƳŜƴǘ in both 

developed and developing countries (Duncan, G. J., & Brooks-Gunn, J. (Eds.). (1997); Children's Defense 

Fund, 2008;  Young, 1996; Duncan & Brooks-Gunn, 2000; Pollitt, 1994). Slum life, in particular, also has 

negative effects on children, and Klong Toey certainly is not free of these challenges. These impacts 

range from serious health concerns to developmental problems. Children growing up in impoverished 

families tend to be underdeveloped both physically and mentally, compared to children in comfortable 

living situations. Children and young adults who have limited schooling struggle to find well paying jobs 

because of their lack of education and skills. 

Ernesto Pollitt (1994), a leading expert on poverty and child development, found that in some 

underdeveloped countries, such as Kenya, Taiwan, and Guatemala, health problems in children were 

much more prevalent and correlated directly with poverty. This suggested that poverty has an effect on 

psychomotor development and intelligence. He also showed that substandard health among children 

correlated with poorer performance in cognitive and school achievement tests. Other evidence from Dr. 

Greg Duncan and Dr. Jeanne Brooks-Gunn (2000), researchers of child development and child poverty, 

demonstrated that children from poverty-stricken families tended to perform much worse in school 

than children from more affluent families. 

Dr. Mary Young (1996), an expert in pediatrics, public health, and child development, contends 

that, ά/ƘƛƭŘǊŜƴ ǿƘƻ ŜȄǇŜǊƛŜƴŎŜ ŜȄǘǊŜƳŜ ǎǘǊŜǎǎ ƛƴ ǘƘŜƛǊ ŜŀǊƭƛŜǎǘ ȅŜŀǊǎ ŀǊŜ ŀǘ ƎǊŜŀǘŜǊ Ǌƛǎƪ ŦƻǊ ŘŜǾŜƭƻǇƛƴƎ ŀ 

ǾŀǊƛŜǘȅ ƻŦ ŎƻƎƴƛǘƛǾŜΣ ōŜƘŀǾƛƻǊŀƭΣ ŀƴŘ ŜƳƻǘƛƻƴŀƭ ŘƛŦŦƛŎǳƭǘƛŜǎ ƭŀǘŜǊ ƛƴ ƭƛŦŜΦέ /ƘƛƭŘǊŜƴ ƛƴ YƭƻƴƎ ¢ƻŜȅ Ƴŀȅ ōŜ 

exposed to drugs, abuse, and other environmental stresses that directly affect their development. 

¸ƻǳƴƎ ŀƭǎƻ ǎǘŀǘŜǎΣ ά/ƘƛƭŘǊŜƴ ǿƘƻǎŜ ŜŀǊƭƛŜǎǘ ȅŜŀǊǎ ŀǊŜ ōƭƛƎƘǘŜŘ ōȅ ƘǳƴƎŜǊ ƻǊ ŘƛǎŜŀǎŜΧǇŀȅ ŦƻǊ ǘƘŜǎŜ ŜŀǊƭȅ 

ŘŜŦƛŎƛǘǎ ǘƘǊƻǳƎƘƻǳǘ ǘƘŜƛǊ ƭƛǾŜǎΧ{ǳŎƘ ŎƘƛƭŘǊŜƴ ŀǊŜ ŦŀǊ ƳƻǊŜ ƭƛƪŜƭȅ ǘƘŀƴ ǘƘŜƛr more fortunate peers to do 

ǇƻƻǊƭȅ ƛƴ ǎŎƘƻƻƭΣ ǘƻ ŘǊƻǇ ƻǳǘ ŜŀǊƭȅΣ ǘƻ ōŜ ŦǳƴŎǘƛƻƴŀƭƭȅ ƛƭƭƛǘŜǊŀǘŜΣ ŀƴŘ ǘƻ ōŜ ƻƴƭȅ ƳŀǊƎƛƴŀƭƭȅ ŜƳǇƭƻȅŀōƭŜΦέ 

Children from underprivileged environments, such as Klong Toey, could have stunted development in 

cognitive and behavioral activity.  

Non-profit organizations such as the sponsor of this project, the Duang Prateep Foundation 

(DPF), have taken various approaches to help assuage the effects of slum life on children. The DPF is a 

http://www.childrensdefense.org/child-research-data-publications/data/child-poverty-in-america.pdf
http://www.childrensdefense.org/child-research-data-publications/data/child-poverty-in-america.pdf
http://siteresources.worldbank.org/EDUCATION/Resources/278200-1099079877269/547664-1099079922573/ECD_investing_in_the_future.pdf
http://www.jstor.org/stable/1132232
http://www.jstor.org/stable/1131384
http://www.jstor.org/stable/1131384
http://www.jstor.org/stable/1132232
http://siteresources.worldbank.org/EDUCATION/Resources/278200-1099079877269/547664-1099079922573/ECD_investing_in_the_future.pdf
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community-run organization that works to improve the quality of life of residents of Klong Toey, with a 

focus on helping children especially. They built several schools in the area, funded various community 

development projects such as health centers and savings banks, and provided job opportunities for 

young adults previously addicted to drugs. For more information on the DPF and their community 

projects, see Appendix A. 

Eight boys, ages 12 to 21, work with the DPF as volunteer fire fighters outside of their school 

commitments (see Figure 5). These boys have had pasts filled with drug use and illegal activities and 

working with the DPF has helped turn their lives around. In addition to fighting fires, the volunteers 

work with Khun Dumrong, a head firefighter who trained the volunteers to use various tools in order to 

build equipment for playgrounds throughout Klong Toey. With this experience, the volunteers hope to 

find better paying jobs as skilled laborers and mechanics. Kru Prateep Ungsongtham Hata, founder of 

the DPF, hopes to create a professional team of five to ten youth volunteer playground builders to 

construct playgrounds throughout Thailand in the future (Duang Prateep Foundation, 2009). 

 

Figure 5. Several firefighter youth volunteers working for the Duang Prateep Foundation. 

Developmental Benefits from Play  

Frost (2006ύΣ ŀ ǇǊƻƳƛƴŜƴǘ ǊŜǎŜŀǊŎƘŜǊ ƛƴ ŎƘƛƭŘ ŘŜǾŜƭƻǇƳŜƴǘΣ ŀǾƻǿŜŘ ǘƘŀǘΣ άhƴ ƴƻ ƻǘƘŜǊ 

educational or child developmental issue is the body of evidence clearer ς play is essential to the healthy 

ŘŜǾŜƭƻǇƳŜƴǘ ƻŦ ŎƘƛƭŘǊŜƴ ŀƴŘ ǘƻ ǘƘŜƛǊ ŀŘŀǇǘŀǘƛƻƴ ǘƻ ǘƘŜƛǊ ŎǳƭǘǳǊŜΣ ǎƻŎƛŜǘȅΣ ŀƴŘ ǿƻǊƭŘΦέ Lǘ ƛǎ ǿŜƭƭ ƪƴƻǿƴ 

ǘƘŀǘ Ǉƭŀȅ ƛǎ ŀ Ǿƛǘŀƭ ǇŀǊǘ ƻŦ ŎƘƛƭŘǊŜƴΩǎ ŜŀǊƭȅ ƭƛǾŜǎ (Children's Play Council, 2006) ŀƴŘ Ŏŀƴ ǇǊƻƳƻǘŜ άŎƻƎƴƛǘƛǾŜ 

development, social development, language development, physical fitness and health, learning and 

ŎƻǇƛƴƎ ǿƛǘƘ ǘǊŀǳƳŀΣέ (Frost, 2006). This development can include qualities such as independent 

thinking, problem-solving, improved self-esteem, and making friends. 

http://www.en.dpf.or.th/
http://commongood.org/assets/attachments/Frost_-_Common_Good_-_FINAL.pdf
http://www.playengland.org.uk/downloads/pdf/planning_for_play.pdf
http://commongood.org/assets/attachments/Frost_-_Common_Good_-_FINAL.pdf
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Forms of play range from arts and crafts to dress up to physical activities. Play is a way for 

children to learn, express themselves creatively, and explore their environments. The physical nature of 

play correlates with better health. ¢ƘŜ bŀǘƛƻƴŀƭ /ƘƛƭŘǊŜƴΩǎ .ǳǊŜŀǳ όb/.ύ ƻŦ the United Kingdom cites 

Ƴŀƴȅ ƎƻǾŜǊƴƳŜƴǘŀƭ ŀƎŜƴŎƛŜǎ ŀƴŘ ƻǊƎŀƴƛȊŀǘƛƻƴǎ ǘƘŀǘ ŎƻƴŦƛǊƳ ǇƭŀȅΩǎ ōŜƴŜŦƛǘǎ ƛƴ ŎƘƛƭŘǊŜƴΩǎ ǇƘȅǎƛŎŀƭ ŀƴŘ 

mental health (The Children's Play Information Service, 2009). 

Dr. Anthony Pellegrini and Dr. Olga Jarrett have studied human development, the role of play for 

children, and the behavior of children at recess. Pellegrini separated recess into different types of 

behavior and playing including passive, rough-and-tumble, vigorous, games, object, and role-playing. 

Each of these different types of play develops different areas in children. For instance, when children 

play games like kickball, their peers force them to subordinate their behavior to the rules of the game. 

When they are playing together by building a stick fort, they must learn the formal and informal rules of 

interaction (Pellegrini, A. (2005); Jarrett, 2003). Even without a playground, the act of getting outside 

and playing with other children is an essential learning experience for a child.  

Recess can be a source of success for children when they are able to cooperate with each other 

on the playground. Jarrett (2003) suggested ǘƘŀǘΣ άwŜŎŜǎǎ Ƴŀȅ ōŜ ǘƘŜ ƻƴƭȅ ƻǇǇƻǊǘǳƴƛǘȅ ŦƻǊ ǎƻƳŜ 

children to engage in social interactions with other childreƴΦέ ¢Ƙƛǎ Ŏŀƴ ƭŜŀŘ ǘƻ ǎǳŎŎŜǎǎ ƛƴ ǘƘŜ ŎƭŀǎǎǊƻƻƳ 

ŀƴŘ ƻǘƘŜǊ ŀǊŜŀǎ ƻŦ ǘƘŜ ŎƘƛƭŘΩǎ ƭƛŦŜΣ ƛƴŎƭǳŘƛƴƎ ǎƻŎƛŀƭ ǎƪƛƭƭǎ ŀƴŘ ōǳƛƭŘƛƴƎ ŀ ǇƻǎƛǘƛǾŜ ǎŜƭŦ-image.  Play is 

incredibly important in the lives of children because it is so different from any other educational 

experience. Children living in the slum may have few opportunities for play and therefore do not benefit 

from the social experiences it offers. This shows how play can greatly develop their social life and, in 

turn, the educational life of a child living in the slums. 

Incorporating Child Development into Playgrounds  

Playgrounds help with childhood development by encouraging creative play, healthy physical 

activity, and interaction among other children. Dr. Janet Sawyers (1994) pointed ƻǳǘ ǘƘŀǘΣ ά¢ƘŜ ōŜƴŜŦƛǘǎ 

of outdoor play are maximized when developmentally appropriate equipment and materials are 

combined with adult supervision to support child-initiateŘ ƭŜŀǊƴƛƴƎΦέ !ǎ ŘƛǎŎǳǎǎŜŘ ƛƴ ǘƘŜ previous 

section, children benefit greatly from playtime at recess. Therefore, a playground is an effective way to 

address the negative developmental effects that slum life has on children. Building playgrounds can help 

by providing safe environments for children to gather and play, which they lack during street play. They 

also may help children develop intellectually, physically, creatively, and socially.  

http://www.ncb.org.uk/cpis/cpis_factsheet7_consultingplay_20090824.pdf
http://www.ateachabout.com/pdf/RecessinElementarySchool.pdf
http://www.ateachabout.com/pdf/RecessinElementarySchool.pdf
http://www.questia.com/googleScholar.qst?docId=5002209400
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Playground types and designs have changed over time in response to these principles. Dr. Ann 

Barbour, A. (1999), a professor of early childhood education at CSU, cited the research of many experts 

who ŎƭŀƛƳŜŘ ǘƘŀǘ ά/ƘƛƭŘǊŜƴΩǎ playground behaviors are influenced by the amount of space per child, the 

delineation of space, the type and configuration of fixed equipment, the degree of challenge, novelty, 

and complexity, the presence/absence of enclosed areas, and the availability and kind of portable 

ƳŀǘŜǊƛŀƭǎ ƻǊ ΨƭƻƻǎŜ ǇŀǊǘǎΩέΦ We hoped that designing various types of playground equipment for the 

Klong Toey slum would encourage children to play. 

Kishigami Hiroko published a report that gives ideas on how to design a pre-school center that 

ƳŀȄƛƳƛȊŜǎ ŎƘƛƭŘ ŘŜǾŜƭƻǇƳŜƴǘΦ Lƴ ǇŀǊǘƛŎǳƭŀǊΣ ƘŜ ǎǘŀǘŜŘ ǘƘŀǘ ŀ Ǉƭŀȅ ŎŜƴǘŜǊ ǎƘƻǳƭŘ ƛƳǇǊƻǾŜ ŎƘƛƭŘǊŜƴΩǎ 

stamina, coordination, and safety skills. Play spaces also naturally develop intuition, imagination, logic, 

and problem solving skills. Dr. Janet Sawyers (1994) ǎǘŀǘŜŘ ǘƘŀǘΣ ά!Řǳƭǘǎ ƘŀǾŜ ŀƴ ƛƳǇƻǊǘŀƴǘ ǊƻƭŜ ƛƴ 

ƘŜƭǇƛƴƎ ŎƘƛƭŘǊŜƴ ŘƛǎŎƻǾŜǊ ǘƘŜƛǊ ƻǿƴ ƭƛƳƛǘŀǘƛƻƴǎ ŀƴŘ ŎŀǇŀōƛƭƛǘƛŜǎΦέ ¢Ƙƛǎ ǘŜŀŎƘŜǎ ǘƘŜ ǎƪƛƭƭǎ ƻŦ ǎƘŀǊƛƴƎ, trust, 

respect, communication, and responsibility (Hiroko, 1988; Sawyers, 1994). A playground here should be 

designed to benefit the children in these ways. 

Hiroko stressed a few main points regarding children and playgrounds in his report. First, 

children should be active enough to be proud of themselves, and therefore learn self-confidence, self-

respect, and self-motivation. They should learn to cooperate with one another, not compete. The 

playground itself should feature graduated challenges so that the children have a sense of 

accomplishment after pushing themselves and rising to the challenge (Hiroko, 1988; Sawyers, 1994). 

Such challenges could include making it all the way across the monkey bars or climbing to the top of a 

rope ladder. However, the challenges must not be too easy or too difficult. Sawyers (1994) stated, 

ά/ƘŀƭƭŜƴƎŜǎ ōŜȅƻƴŘ ŀ ŎƘƛƭŘΩǎ ǊŜŀŎƘ ŎŀǊǊȅ ǿƛǘƘ ǘƘŜƳ ǘƘŜ ƘƛƎƘ Ŏƻǎǘ ƻŦ ŦŀƛƭǳǊŜΧ ŀƴ Ŝǉǳŀƭƭȅ ǎŜǊƛƻǳǎ ǇǊƻōƭŜƳ 

occurs when ȅƻǳƴƎ ŎƘƛƭŘǊŜƴΩǎ ǎƪƛƭƭǎ ŜȄŎŜŜŘ ǘƘŜ ŎƘŀƭƭŜƴƎŜǎ ǇǊƻǾƛŘŜŘΦέ ! ǇƭŀȅƎǊƻǳƴŘ ǘƘŀǘ ŀŎŎƻƳƳƻŘŀǘŜǎ 

ǘƘŜ ƴŜŜŘǎ ƻŦ ŎƘƛƭŘǊŜƴ ǿƛǘƘ ōƻǘƘ ƘƛƎƘ ŀƴŘ ƭƻǿ ƭŜǾŜƭǎ ƻŦ ǇƘȅǎƛŎŀƭ ŎƻƳǇŜǘŜƴŎŜ ŀƴŘ ƳƻǘƻǊ ǎƪƛƭƭǎ άǿƛƭƭ ōŜǘǘŜǊ 

promote the physical, social, and cognitive development of all ŎƘƛƭŘǊŜƴέ (Barbour, A. (1999). 

Playgrounds need more than just fixed equipment; they need open spaces to run and areas to explore 

and interact with other children (Children's Play Council, 2006).  

The Duang Prateep Foundation has already made efforts to build playgrounds in the Klong Toey 

community. They have a model playground built at the Duang Prateep School across from the 

Foundation and a completed playground at Pra-Kha-Nhong, a community within Klong Toey, both of 

which are in Figure 6. The DPF and youth firefighter volunteers designed and built six pieces of 

http://www.questia.com/googleScholar.qst?docId=5002209400
http://unesdoc.unesco.org/images/0015/001504/150481eb.pdf
http://www.questia.com/googleScholar.qst?docId=5002209400
http://unesdoc.unesco.org/images/0015/001504/150481eb.pdf
http://www.questia.com/googleScholar.qst?docId=5002209400
http://www.questia.com/googleScholar.qst?docId=5002209400
http://www.playengland.org.uk/downloads/pdf/planning_for_play.pdf
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equipment. The DPF also purchased equipment that the youth volunteers could not build (such as 

slides).  

   

Figure 6. The model playground at the Duang Prateep School (left) and the community playground at Pra-Kha-Nhong (right). 

Playgrounds  

There are multiple types of playgrounds, each containing different styles of equipment that 

encourage diverse types of play. Playground equipment can be fashioned out of many materials, from 

conventional plastic and metal to tires and other recycled resources. The equipment found on 

playgrounds varies widely, but swings, slides, and climbing equipment are common to most 

playgrounds.  

Playground safety is a major concern in the United States. Though there are limited resources 

and guidelines for Thai playgrounds, the government recognizes that safety is an issue in Thailand. It is 

important for children to have a safe environment in which to play. Therefore, the equipment must be 

evaluated and tested for safety and be properly maintained. 

Types 

Since their first use, playgrounds have evolved from running tracks and playing fields to more 

age-appropriate, complex, interlocking structures imbedded in shock-absorbing ground material. We 

considered four different types of modern playgrounds for guidelines and inspiration for our project 

designs: the traditional playground, the contemporary playground, the natural playground, and the 

adventure playground. Table 1 summarizes the materials, equipment traits, intended use, and safety of 

the four types of playgrounds, and Appendix B contains more details about each of the types. 

According to Frost (2006), the best playgrounds include components from all playground types. 

Such components are open space, play equipment, sand or water, loose parts, nature, and art. When 

http://commongood.org/assets/attachments/Frost_-_Common_Good_-_FINAL.pdf
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ƎƛǾŜƴ ŀ ŎƘƻƛŎŜ ōŜǘǿŜŜƴ ŀŘǾŜƴǘǳǊŜΣ ŎƻƴǘŜƳǇƻǊŀǊȅΣ ŀƴŘ ǘǊŀŘƛǘƛƻƴŀƭ ǇƭŀȅƎǊƻǳƴŘǎΣ IŀȅǿŀǊŘΩǎ ǎǘǳŘƛŜǎ 

confirm that children in the U.S. prefer them in that order (Barbour, A. (1999). The aspect most 

appealing in the adventure playgrounds is the opportunity to explore and interact with the 

environment. 

Table 1. Comparison of playground types 

Playground Materials Equipment Traits Intended Use Safety 

Traditional Metal, Wood 
Stand-alone structures, 1 
entrance & exit 

Physical 
Development 
(exercise) 

Equipment spaced 
far apart for safety 

Contemporary 
Plastic, 
Metal, Wood 

Linked structures, stand-
alone structures, many 
entrances & exits 

Physical, Mental, 
Social 
Development 

Safer equipment 
than Traditional 

Natural 

Plants, 
Trees, Rocks, 
Dirt, Water, 
Snow, etc. 

No man-made equipment, 
"loose" play items, 
unlimited entrances & 
exits 

Physical, Creative, 
Social 
Development 

Effected by weather 

Adventure 
Scrap, 
Recycled 

Linked structures, 
interactive, challenging, 
loose/movable equipment 
& tools, many entrances & 
exits 

Physical, Mental, 
Creative, Social 
Development 

Play attendants 
present to make 
area safer 

Equipment  

Various types of playground equipment specifically target one or more of the four major 

developmental areas (social, mental, creative, and physical) in children. For example, a seesaw requires 

children to work together socially in order to successfully perform the up-and-down motion the seesaw 

is known for. This action also allows for physical development by using various leg and hip muscles 

during this activity. 

We focused our research on playground equipment that the youth volunteers could construct 

using locally available materials. Table 1 lists common playground equipment, the types of playgrounds 

containing them, and the corresponding developmental benefits. For clarification, climbers include 

equipment such as monkey bars, suspended hand rings, geodomes, ladders, and climb-towers, and 

sports equipment can include balls, baskets, and nets. Freestanding panels usually have games and 

activities like tic-tac-toe, puzzles, and shapes. 

Equipment is generally designed for toddlers (younger than 2 years old), preschoolers (ages 2 to 

5), or school-aged children (ages 5 to 12) because each of these age groups require development of 
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different skills. Equipment that is appropriate for preschoolers includes climbers, merry go rounds, 

monkey bars less than 60 inches high, ladders, slides, and tire swings. School-aged children can use 

more challenging equipment such as arch climbers, seesaws, overhead rings, flexible climbers, and 

sliding poles. (CPSC, 2008) 

Table 2. Comparison of common playground equipment and corresponding developmental benefits 

Equipment 
Traditional Contemporary Adventure 

Creative 

Play 
Physical Social 

Critical 

Thinking 

Swing x x x   x x   

Slide x x x   x     

Playhouse   x x x   x   

Climbers x x x   x   X 

Sports Equipment x x x   x x X 

Spring Riders   x x   x     

Rockers   x x   x     

Sand x x x x   x   

Water     x x   x   

Crawl Tubes x x x x x     

Seesaw x x x   x x   

Freestanding Panels   x x x     X 

Merry-Go-Round x x x   x x   

Balance Beams x x x   x   X 

Towers/Decks   x x x     X 

Bridges   x x x x   X 

 

In order to encourage greater physical activity and development on playgrounds, equipment 

should challenge and engage children. Linking playground equipment improves social interactions and 

promotes high levels of play among children, while flexible components encourage play that is more 

cooperative. (Barbour, A. (1999) 

Materials  

The materials used to build playgrounds have changed. Material choices depend on cost, 

availability, and intended use. Common materials in playgrounds include metal, plastic, and wood, and 

each has corresponding advantages and shortcomings. Plastic can be strong and durable, but the 

http://www.cpsc.gov/cpscpub/pubs/325.pdf
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molding procedure needed to manufacture equipment such as slides is expensive and not readily 

available in Klong Toey. Tow straps and used tires are two materials commonly found locally. A past IQP 

addressing playground design for the Klong Toey slum used tires in many aspects of their design (Sexton, 

J. R., Byrne, M. C., Boucher, L. L., & Bida, O. (2003). Rubber is a resilient material that does not rot or 

decay due to rainy weather. Tires do not catch fire (especially when treated with paint), do not leach, 

are non-toxic, and have a documented cushioning benefit. Tires used in playgrounds will not attract cats, 

dogs, rodents or insects to the play area, as well as slowing weed growth. These are all beneficial 

characteristics that improve potential playground equipment safety (Texas Natural Resource 

Conservation Commission, 1999). An example of incorporating tires into playground equipment is in 

Figure 7. 

 

Figure 7. Use of recycled tires in playground equipment  

The materials used in playgrounds encompass not only what the playground equipment is made 

of, but also what material covers the ground. There are natural ground components such as dirt and 

grass and artificially placed filler such as sand, wood chips, gravel, and ground rubber. The safest ground 

filler for playgrounds amongst these choices is ground rubber. Not only is it environmentally friendly, 

ōǳǘ άin almost all cases, recycled rubber products have a longer lifetime than traditional products, 

creating decreased life cycle costs from maintenance and replacement savings. Cost savings also result 

from avoided costs of playground-related injuries (medical and liability costsύΣέ (Stutz, Donahue, 

Mintzer, & Cotter, 2003). Playgrounds need greater depths of the other loose-fill ground covers listed in 

Table 3 to have the same safe, cushioning effects of ground rubber. 

In addition to ground cover, Thailand needs protection from its harsh elements. In the cool 

season, low temperatures in Bangkok are approximately 21° C (70° F). Alternatively, in the hot season, 

the high temperatures are around 34° C (93° F) (BBC Weather Centre, 2006). Due to these high 

http://www.tceq.state.tx.us/assets/public/compliance/tires/docs/play.pdf
http://www.tceq.state.tx.us/assets/public/compliance/tires/docs/play.pdf
http://www.wastexchange.co.uk/documenti/tyres/rubber.pdf
http://www.wastexchange.co.uk/documenti/tyres/rubber.pdf
http://www.bbc.co.uk/weather/world/city_guides/results.shtml?tt=TT002890
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temperatures, humidity, and lack of consistent cloud cover, there is a great need for sun protection. 

Roofs over parking lots and other open spaces in Klong Toey are often fashioned from a variety of 

materials. An example of tarps and mesh netting used as roofs within the Klong Toey slum is in Figure 8 

  

Figure 8. Mesh net (left) and tarp (right) roofs in Klong Toey 

Safety 

 Safety has always been a major concern in playgrounds. The adventurousness of children can 

lead them to dangerous activities when they constantly challenge their environment. Dr. Ann Barbour 

(1999) states, άIf the environment is insufficiently challenging, children will find ways to make it more 

ǎǘƛƳǳƭŀǘƛƴƎ ōȅ ƛƴǾŜƴǘƛƴƎ ƴŜǿ ōŜƘŀǾƛƻǊǎΦέ A 12 month study of playground injuries in the U.S. discovered 

that 205,850 playground equipment-related injuries were treated in hospitals from 1998-1999. Seventy 

nine percent of injuries on public playgrounds were a result of falls, and the great majority of injuries 

were due to climbers (53%), swings (19%), and slides (17%). To better combat injury, άŘŜǎƛƎƴŜǊǎ Ƴǳǎǘ 

anticipate these [dangerous] behaviors, try to predict the consequences, and propose design and 

ƳŀƴŀƎŜƳŜƴǘ ǊŜǎǇƻƴǎŜǎΣέ (Barbour, A. (1999). 

Though there are not any official Thai regulations for playground safety, the Ramithibodi 

Hospital in Bangkok (CSIP, 2003), Thailand published a set of recommendations to help make 

playgrounds safer. Most of these recommendations align closely with U.S. guidelines set forth by the 

Consumer Product Safety Commission (CPSC), a leading agency in playground safety.  

The CPSC (2008) indentifies common playground hazards to include crush and shearing points, 

entanglement, impalement, and suspended and tripping hazards. Crush and shearing points are areas 

where moving parts can injure body parts, such as near the pivot point in a seesaw. Projections and 

sharp points, such as exposed bolts or splinters, can lead to impalement or catch loose clothing. If 

http://www.csip.org/csip/autopage/show_page.php?h=119&s_id=15&d_id=15&page=2&start=1
http://www.csip.org/csip/autopage/show_page.php?h=119&s_id=15&d_id=15&page=2&start=1
http://www.csip.org/csip/autopage/show_page.php?h=119&s_id=15&d_id=15&page=2&start=1
http://www.cpsc.gov/cpscpub/pubs/325.pdf
http://www.cpsc.gov/cpscpub/pubs/325.pdf
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spaces such as those between ladder rungs are not large enough, children can entrap their head or feet. 

This can happen when a child tries to climb head first through a space and cannot fit entirely through. 

Children can run into and catch onto suspended hazards, which are cables or flexible parts such as the 

chains supporting the seat of a swing. Tripping hazards can range from tree roots to exposed equipment 

anchoring. 

Designs should avoid crush and shear points so that there are areas that cannot crush feet or 

arms with the motion of the equipment. Equipment can avoid dangers such as entrapment and 

ŜƴǘŀƴƎƭŜƳŜƴǘ ōȅ ƳŀƪƛƴƎ ƻǇŜƴƛƴƎǎ ŜƛǘƘŜǊ ǎƳŀƭƭŜǊ ǘƘŀƴ оΦрέ ƻǊ ƭŀǊƎŜǊ ǘƘŀƴ фέΦ Smoothing or capping can 

help prevent impalement. Designs can avoid suspended hazards by fastening both ends of cables (unless 

it is a swing) and painting the piece of equipment in bright, noticeable colors. Making changes in 

elevation obvious using contrasting colors and burying equipment footing and anchoring beneath the 

ground can reduce tripping hazards. (CPSC, 2008) 

Moreover, all materials used should be in good condition. That is, equipment should not use 

splitting, rotted, or splintered wood, or rusted or corroded metal. To prevent water from pooling, 

equipment such as platforms and tires should also have proper drainage. Tools should be necessary to 

disassemble equipment, and children should not be able to loosen any fasteners. Guardrails and barriers 

can reduce accidental falls from raised platforms. (CPSC, 2008) 

The CPSC (2008) recommends using safety zones with each piece of equipment. This zone 

generally fills a six-Ŧƻƻǘ ΨōǳōōƭŜΩ ǎǳǊǊƻǳƴŘƛƴƎ ǘƘŜ ŜǉǳƛǇƳŜƴǘΦ ½ƻƴŜǎ ƻŦ moving equipment should not 

overlap to ensure correct spacing and safety. These zones help prevent children who fall off equipment 

from being injured by the surrounding equipment.  

Children will explore all their surroundings, so the play area should be a safe environment. All of 

the equipment should be in good, working condition. It is especially important to have sufficient padding 

in areas where children commonly fall, such as under the swings and at the bottom of slides. Trash 

receptacles can help facilitate a cleaner environment. For school playgrounds, it is important that 

teachers are present to monitor children while they play to help prevent injuries (CPSC, 2008). 

The most common form of playground injury occurs from falling off equipment (Barbour, A. 

(1999). Injuries are generally not from dangerous equipment, but from inadequate ground covering. 

Recommended ground coverings are mulch, sand, gravel, and shredded recycled rubber because they 

cushion falls much better than concrete or dirt and grass (Stutz et al., 2003). During installation, it is 

important to note that these coverings compress with use. Table 3 describes the minimum compressed 

fill-depth of each ground cover to cushion falls from the given height safely. (CPSC, 2008)  

http://www.cpsc.gov/cpscpub/pubs/325.pdf
http://www.cpsc.gov/cpscpub/pubs/325.pdf
http://www.cpsc.gov/cpscpub/pubs/325.pdf
http://www.cpsc.gov/cpscpub/pubs/325.pdf
http://www.wastexchange.co.uk/documenti/tyres/rubber.pdf
http://www.cpsc.gov/cpscpub/pubs/325.pdf
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Table 3. Minimum compressed fill depths for ground covering (CPSC, 2008) 

Fill Depth (inches) Material Fall Height (feet) 

9 Shredded rubber 10 

9 Sand 4 

9 Pea Gravel 5 

9 Wood mulch 7 

9 Wood chips 10 

Routine inspections can reduce hazards and help with the maintenance of the playground 

(CPSC, 2008; Health and Safety Inspection Checklist: Playground Maintenance (2000); Periodic 

Playground Maintenance Checklist; Public Playground Safety Checklist). Inspections can include the 

condition of the equipment, the ground cover, and the play area itself. The type and age of equipment, 

along with frequency of usage, are factors in the occurrence of inspections. Ramithibodi Hospital 

recommends playground inspections at least every 3 months (CSIP, 2003). Repairs should occur for 

broken or damaged equipment as soon as possible to reduce the risk of injuries. 

 Researchers such as Dr. Marianne Staempfli, an expert on child behavior within the Department 

of Recreation and Leisure Studies at the University of Waterloo (2009), believe that playground safety 

has been taken so far as to make newer playgrounds less welcoming for children. She further states 

that, άWe have made playgrounds so monumentally boring that any self-respectable child will go 

ǎƻƳŜǿƘŜǊŜ ŜƭǎŜ ǘƻ ǇƭŀȅΣ ǎƻƳŜǿƘŜǊŜ ƳƻǊŜ ƛƴǘŜǊŜǎǘƛƴƎ ŀƴŘ ǳǎǳŀƭƭȅ ƳƻǊŜ ŘŀƴƎŜǊƻǳǎΧ ¢ƘŜǊŜ ƛǎΣ ƻŦ ŎƻǳǊǎŜΣ 

no doubt that safety is of utmost importance, but at the same time there is always the potential that 

intervention in and of itself will create new risks that may lead to more and not less harm to our 

ŎƘƛƭŘǊŜƴΩǎ ƘŜŀƭǘƘȅ ŘŜǾŜƭƻǇƳŜƴǘΦέ ²ƘƛƭŜ Ƴƻǎǘ ǇǊƻŦŜǎǎƛƻƴŀƭǎ ŀƴŘ ǊŜǎŜŀǊŎƘŜǊǎ of child development 

believe that safety is crucial to playgrounds, they also agree that opportunities for adventure, exploring, 

and excitement are essential to prevent a playground from being uninteresting. 

Conclusion  

 The research strongly suggests that slum life and poverty can have significant adverse effects on 

children. Studies have shown that play has positive effects on the social, mental, creative, and physical 

development of children. This implies that play may be one solution to alleviate the problems caused by 

living in a slum. Playgrounds in particular offer many advantages to the community, especially the 

children and teenage volunteers. The Duang Prateep Foundation believes that playgrounds will benefit 

the entire community of Klong Toey.  

http://www.cpsc.gov/cpscpub/pubs/325.pdf
http://www.umapfl.com/clientimages/28288/umapstandards09/27appendix6aplaygroundchecklist.pdf
http://www.umapfl.com/clientimages/28288/umapstandards09/27appendix6aplaygroundchecklist.pdf
http://www.cpsc.gov/cpscpub/pubs/327.html
http://www.csip.org/csip/autopage/show_page.php?h=119&s_id=15&d_id=15&page=2&start=1
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Methodology  

The goal of our project was to involve tƘŜ YƭƻƴƎ ¢ƻŜȅ ŎƻƳƳǳƴƛǘȅΣ ŜǎǇŜŎƛŀƭƭȅ ŀ ƎǊƻǳǇ ƻŦ Ψŀǘ ǊƛǎƪΩ 

youth volunteers working with the DPF, in the design, renovation, and construction of safe, durable, 

low-cost, and engaging playground equipment that promotes the mental, physical, creative, and social 

development of 3 to 7-year-old children. To achieve this goal, we identified four objectives:  

1. Assess the needs, preferences, and concerns of key stakeholders, especially children and youth 

volunteers, within the community through interviews and focus groups. 

2. Create and compare design options for playground layouts and equipment based on child play 

preferences, material availability and cost, available space, developmental benefits for 

volunteers and children, and community feedback. 

3. Construct and evaluate playground equipment for safety and durability while working with the 

youth volunteers to develop their trade skills. 

4. Provide the DPF and playground managers with organized, easy to read, and descriptive safety 

and maintenance plans for playground equipment and the general playground area. 

In this chapter, we describe and analyze the importance of each objective, the methods used to obtain 

the information, and how we used the data to complete our goal and formulate recommendations for 

the DPF and Klong Toey communities. 

Objective 1  

Assess the needs, preferences, and concerns of key stakeholders, especially children and youth 

volunteers, within the community through interviews and focus groups. 

We considered children, parents, teachers, youth volunteers, the Klong Toey community 

members, and our sponsor, the Duang Prateep Foundation, as our key stakeholders. We used focus 

ƎǊƻǳǇǎ ŀƴŘ ƛƴǘŜǊǾƛŜǿǎ ŀǎ ƳŜǘƘƻŘǎ ǘƻ ŀƴǎǿŜǊ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ǊŜǎŜŀǊŎƘ ǉǳŜǎǘƛƻƴǎ ŀōƻǳǘ ǘƘŜ ǎǘŀƪŜƘƻƭŘŜǊǎΩ 

needs and desires: 

1. What are childrenΩǎ Ǉƭŀȅ ǇǊŜŦŜǊŜƴŎŜǎΚ 

2. What skills do the volunteers possess, and what skills would they like to develop further? 

3. What do the community and children need, in terms of play spaces and development? 

4. What are the concerns about existing or to-be-built playgrounds? 

5. How would a playground benefit slum communities? 
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By assessing these needs, preferences, and concerns, we can utilize this feedback to create appropriate 

and engaging playgrounds that will benefit the whole community. 

Consistent communication with the DPF was an important tool to ensure the success of our 

project. We conducted several meetings with DPF representatives including Kru Prateep (Founder and 

Director), Dr. Nom (our project liaison), and Khun Dumrong (head of the volunteer firefighters). At these 

meetings, we presented our progress and future plans to guarantee the project was still going in a 

direction they desired. 

Children of Klong Toey 

The most influential stakeholders to our project were the children who used the playgrounds. 

According to Frost (2006ύΣ ά! ŎŜƴǘǊŀƭ ǉǳŀƭƛǘȅ ƛƴ ŎǊŜŀǘƛƴƎΧ ǇƭŀȅƎǊƻǳƴŘǎ ƛǎ ǊŜŎƻƎƴƛȊƛƴƎ ǘƘŀǘ ŎƘƛƭŘǊŜƴΩǎ ƛŘŜŀǎ 

ŀǊŜ ƻŦǘŜƴ ōŜǘǘŜǊ ǘƘŀƴ ǘƘƻǎŜ ƻŦ ŀŘǳƭǘǎΦέ Lƴ ƻǊŘŜǊ ǘƻ ǎƻƭƛŎƛǘ ǘƘŜƛǊ ƻǇƛƴƛƻƴǎΣ ǿŜ ƘŜƭŘ three focus groups with 

children at the Duang Prateep Foundation School, located in Klong Toey. The approach for conducting 

these focus groups was similar to that in a previous IQP (Sexton, J. R., Byrne, M. C., Boucher, L. L., & 

Bida, O. (2003) and other community projects such as Bele Vista (Natural Learning Initiatives, 2001). 

Sexton et al. found that focus groups were particularly beneficial, which is why we chose to implement 

them into our project. We also chose focus groups because they were a playful way to engage and 

interest the children. The children would have tired quickly of interviews, resulting in limited and brief 

answers. 

Approximately eight children, male and female between the ages of three and seven, 

participated in each of these half-hour long focus sessions. The selection of children who partook in 

these sessions depended on the teachers and classes that volunteered to participate. Although we 

divided the children into separate groups of three or four, we noticed that the group mentality 

influenced the individual opinions of the children. When one child said that they liked to swing, the 

other children quickly agreedΦ ¢ƘŜ ŎƘƛƭŘǊŜƴΩǎ ǘŜƴŘŜƴŎȅ ǘƻ ŀƎǊŜŜ Ƴƻǎǘ ƭƛƪŜƭȅ ƛƴŦƭǳŜƴŎŜŘ ǘƘŜ Řŀǘŀ ŀƴŘ 

opinions that we collected. Due to time limitations and constraints of the location, we did not talk with 

each child individually to confirm that others in the group did not affect their opinions. Despite this 

limitation in our data collection technique, we feel that incorporating the commonly agreed upon 

equipment will help in the creation of playgrounds that promote development of social skills. 

One challenge with the focus groups was communicating with the children because they spoke 

only Thai. To overcome this challenge, our Thai project partners ran the sessions so that we could better 

communicate with and understand the children. In the focus group sessions, we asked the children to 

http://commongood.org/assets/attachments/Frost_-_Common_Good_-_FINAL.pdf
http://www.naturalearning.org/showcase/projects/belavista.htm
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ŘǊŀǿ ǘƘŜƛǊ ƛŘŜŀƭ Ǉƭŀȅ ǎǇŀŎŜ ƛƴŘƛǾƛŘǳŀƭƭȅΦ ²Ŝ ǳǎŜŘ ǘƘŜ ǘŜǊƳ άǇƭŀȅ ǎǇŀŎŜέ ƛƴǎǘŜŀŘ ƻŦ άǇƭŀȅƎǊƻǳƴŘέ ǘƻ ƴƻǘ 

limit their thoughts to traditional playground equipment. The children could include any toys, games, or 

equipment they liked to play with and were encouraged to be creative. Once the children finished 

drawing, we asked the students about their favorite piece of playground equipment and if they desired 

any specific changes to the school playground.  

Our team anticipated that we might have additional difficulties when asking younger children to 

draw. Children below the age of four tend to lack the dexterity necessary to draw, even though they 

may know what they would like to express. To address this problem, we asked the three year olds and 

other children with unclear drawings additional questions to clarify what they were sketching. 

During the focus groups, the children did not respond to general questions addressed to the 

group. They only responded if we directly asked them, and even then, they replied with little 

elaboration. In school, Thai children do not speak unless a teacher asks them a direct question. To 

facilitate more of a group discussion, our Thai project partners came prepared with snacks and gifts to 

ǳǎŜ ŀǎ ƳƻǘƛǾŀǘƛƻƴΣ ƛƴǎǇƛǊŀǘƛƻƴΣ ŀƴŘ ΨǘƘŀƴƪ ȅƻǳΩ ƎƛŦǘǎ for the children participating throughout the 

process. The children responded positively towards the gifts and were eager share their pictures and 

ideas once they realized they would receive rewards. 

We kept a tally during the discussions to see how many children liked each piece of equipment 

and took notes about any ideas they had for different equipment. We kept track of what each child 

drew based on their explanations, since some of the drawings were unclear. The pictures and the 

discussion helped us determine the equipment and types of play activities that the children most enjoy. 

We used the data that we collected to design engaging play equipment that the children would enjoy 

using. 

We observed existing playgrounds, both with and without children playing on them, as another 

method to gain information on child play preferences and local playgrounds. Our observations included 

playground features such as equipment types, materials, and popularity (see Appendix C for the 

observation sheet). We determined the popularity by the number of children who used the equipment 

and the length of time spent playing. We noted the most popular equipment and compared it to the 

data collected from the focus groups. The observed materials used in equipment and groundcover 

demonstrated what materials were common and available in the area. 
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Parents and Teachers 

tŀǊŜƴǘǎ ŀƴŘ ǘŜŀŎƘŜǊǎ ƘŀŘ ƛƳǇƻǊǘŀƴǘ ƛƴǎƛƎƘǘǎ ƛƴǘƻ ǘƘŜƛǊ ŎƘƛƭŘǊŜƴΩǎ Ǉƭŀȅ ǇǊŜŦŜǊŜƴŎŜǎΦ ¢ƘŜȅ ŀƭǎƻ ƘŀŘ 

concerns and desires for what they particularly wanted to see in the playgrounds. We used semi-

structured interviews to collect their input. Most questions were the same among the interviews, 

though there were a few differences tailored to the recipients. Survey questions are included in 

Appendix D. We addressed the feedback from parents and teachers in our designs for safe and 

educational equipment. 

Youth Volunteers 

Eight boys from the Firefighter Relief Youth Volunteer Group helped build and maintain the 

playgrounds. Khun Dumrong previously trained these volunteers on the construction of six types of 

equipment. We interviewed the volunteers to learn more about their background, current skill set, what 

they hoped to gain from the project, and their future plans (see Appendix D for the interview questions). 

We considered their responses when creating equipment designs to ensure that the volunteers would 

either practice existing skills or develop new ones during the construction process. 

Leaders and Other Members of the Community 

Community involvement was one of the most important features for a successful project, as 

supported by Hata, T. (1996) (1996), who ŎƭŀƛƳǎΣ ά¢ƘŜ ǇŜƻǇƭŜ ǿƘƻ ƭƛǾŜ ƛƴ ŀƴȅ ŎƻƳƳǳƴƛǘȅ ŀǊŜ ǘƘŜ ŀŎǘǳŀƭ 

ƪŜȅ ǘƻ ƛǘǎ ŘŜǾŜƭƻǇƳŜƴǘ ŀƴŘ ǘƘŜƛǊ ŘŜŎƛǎƛƻƴǎ Ŏŀƴ ŜȄŜǊǘ ǘƘŜ Ƴƻǎǘ ƛƳǇƻǊǘŀƴǘ ƛƳǇŀŎǘ ƻƴ ǘƘŜƛǊ ǎƻŎƛŜǘȅΦέ 

²ƛǘƘƻǳǘ ǘƘŜ ŎƻƳƳǳƴƛǘȅΩǎ ŀǇǇǊƻǾŀƭ ŀƴŘ ǎǳǇǇƻǊǘΣ ǘƘŜ ǇƭŀȅƎǊƻǳƴŘǎ ǿƻǳƭŘ ƴƻǘ ōŜ ǳǎŜŘ ƻǊ ƳŀƛƴǘŀƛƴŜŘΣ ŀnd 

may even be opposed from the outset. DeVita (1997) claims that the first imperative for a successful 

public area (such as a playground or a park) is a strong connection to the community. Inviting 

community members to the Lock 23-24 ǇƭŀȅƎǊƻǳƴŘΩǎ ƻǇŜƴƛƴƎ day was a method used to elicit a sense of 

pride and ownership over their updated playground.  

The Project for Public Spaces (2008) organization also stresses the importance of meeting with 

the community to address any issues and concerns. We accomplished this by interviewing and talking 

with community leaders of the Klong Toey sub-sections in order to understand the desires of the 

communities. We could not talk to all (or even a majority) of the members of one community, let alone 

all 43, because of the limited time frame of our project. To overcome this obstacle, we determined that 

community leaders were an effective means of collecting the overall opinion of the community. We 

determined this from our knowledge of the community leadersΩ ǊƻƭŜ to unite the community behind 

http://www.pps.org/parks_plazas_squares/info/community/volun/increasing_volunteerism


 

23 
 

collective decisions, based on input gathered from the residents. Community leaders are knowledgeable 

about their own communities and the people who reside within them.  

We interviewed two community leaders, one from Pra-Ka-Nong where the DPF built their first 

playground, and one from Lock 23-24, where we installed our redesigned playground. Although we did 

not have the time to do more interviews, Khun Dumrong had previously spoken to most of the leaders 

to see which communities were interested in playgrounds and which were not. When we met with the 

leaders, we asked them questions to learn additional background information on community life, their 

desires for new playgrounds, how the community feels about playgrounds, and any observations they 

had on children playing, either on the street or on playgrounds. Interview questions are in Appendix D. 

Our questionnaires and interviews raised community awareness and interest in the playgrounds. 

One question asked if the interviewee would like updates on the progress of our project and if they 

were interested in being involved in the planning and construction of playgrounds. This gave them the 

opportunity to become involved if they wished. Additionally, we worked with the DPF to publicize 

events such as playground openings. These events described the benefits of playgrounds and gave the 

community another chance to voice any additional concerns, questions, or interest in volunteering. 

Objective 2  

Create and compare design options for playground layouts and equipment based on child play 

preferences, material availability and cost, available space, developmental benefits for volunteers and 

children, and community feedback.  

During our research, we analyzed equipment and layout options to decide on new and updated 

designs based on the criteria listed below: 

¶ Engaging and fun for children by incorporating play preferences 

¶ Safe 

¶ Develops children socially, physically, mentally, and/or creatively 

¶ Uses inexpensive and locally available materials (straight metal pipe, motorcycle and car 

tires, tow straps, wood, nuts and bolts, stitching materials) 

¶ Uses tools available at the DPF (circular saws, drill press, grinding wheels, welding 

torches, various hand tools) 

¶ Provides trade skill development for youth volunteers 

¶ Easy to replicate 

¶ Appropriate for the community 
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This involved researching available materials, brainstorming design options, and finalizing playground 

layouts and designs. Using past research on playground types, equipment benefits, materials, and the 

information uncovered in interviews and focus groups, we developed a strategy and the above set of 

criteria by which to design safe, developmentally beneficial playground equipment. When designing, we 

took size restrictions, terrain type, surroundings, and other criteria into account. The team selected 

equipment designs that both suited the site layout and met the needs and desires of the stakeholders. 

Researching available materials was critical in determining which of our designs were feasible. 

While we were brainstorming and comparing design options, we searched the internet and Yellow Pages 

for local companies from which the DPF could acquire used tires. We contacted the companies found 

during our research, and we posted a topic on Pantip, a popular Thai social networking website, with the 

aim of receiving tire donations. When companies were willing to donate tires, we arranged to pick them 

ǳǇ ǿƛǘƘ ǘƘŜ 5tCΩǎ ƘŜƭǇΦ 

We held brainstorming sessions for new equipment designs and ideas. Based on all of the 

research performed, including community feedback, child preferences, and site observations, we 

created rough designs and sketches for new playground equipment, as well as improvements for the 

existing equipment that the DPF already constructed. In these designs, we attempted to incorporate our 

creative ideas with inspiration from existing playground equipment. Khun Dumrong was present during 

some of these sessions, and he had helpful feedback and suggestions for many of our ideas. Every piece 

of equipment we designed had identifiable benefits for the children and the youth volunteers. Each 

design also used materials that were locally available and inexpensive.  

In order to create the layout for the Lock 23-24 community playground, we used Photoshop, 

scale models, and freehand drawings to re-create the playground area and potential equipment. We 

ǘƻƻƪ ƳŜŀǎǳǊŜƳŜƴǘǎ ƻŦ ǘƘŜ ŜǉǳƛǇƳŜƴǘ ŀƴŘ ǇƭŀȅƎǊƻǳƴŘΩǎ ǎƛȊŜΣ ƴƻǘƛƴƎ ƎǊƻǳƴŘ ŎƻǾŜǊƛƴƎǎ ŀƴŘ ƛƳƳƻǾŀōƭŜ 

objects such as trees. We created a scale model of the area and arranged the equipment models with 

safety buffers. In creating the design for the Lock 23-24 playground, we wanted to ensure that the metal 

slide was in the shade and that there was ample seating for parents. We also wanted to maximize the 

number and variety of equipment within the playground to provide developmental opportunities for a 

large number of children. 

Objective 3  

Construct and evaluate playground equipment for safety and durability while working with the youth 

volunteers to develop their trade skills. 

http://yellowpages.com/
http://www.pantip.com/cafe/ratchada/topic/V8819834/V8819834.html
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The process of building the playground equipment began after the design phase. We selected 

our designs based on stakeholder and sponsor feedback, then evaluated our design options. After the 

youth volunteers assembled each component, we tested them for safety and functionality. We used our 

safety and maintenance checklist (seen in Appendix F) to inspect each piece of equipment to ensure it 

met safety standards. We altered any piece of built equipment that we deemed unsafe accordingly. 

After the equipment passed safety standards, the youth volunteers installed it at the Lock 23-24 

community playground. 

Materials 

Once we created sketches of playground equipment, the team identified material resources that 

were necessary to build the equipment. The team took the following course of action with the aid of 

Khun Dumrong, (Sexton, J. R., Byrne, M. C., Boucher, L. L., & Bida, O. (2003): 

¶ Identified types of low cost materials 

¶ Located sources for  any needed materials 

¶ Contacted local companies and businesses for the cost, availability, and quality of materials 

¶ Compared information to select the best options 

¶ Acquired materials 

Safety Inspections 

After each piece of playground equipment was completed, the team inspected it in its entirety 

for anything that was unsafe for children, using the safety maintenance checklist in Appendix F. Such 

safety checks included ensuring that all nuts and bolts were secure, that there were no sharp edges, and 

that all of the materials were in good condition (e.g. not weathered, rusted, or rotting). If any item failed 

to pass our inspections, we explained the problem and proposed solutions to Khun Dumrong and the 

youth volunteers, and they made the appropriate alterations. 

We also performed safety inspections on the existing playground equipment at the DPF School 

and Lock 23-24 Playgrounds utilizing the Safety Maintenance checklist (Appendix F). After we evaluated 

each site, we reported all safety issues and recommended fixes to the DPF and Khun Dumrong.  

After all the safety inspections were complete, we began the installation of the equipment at 

the Lock 23-24 playground. The youth volunteers aided in site preparations, which involved removal of 

weeds and any refuse present on the property, painting the equipment, and rearranging the equipment 

already present on the site to accommodate new equipment. Construction and installation of the 
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playground equipment was a task that involved all eight of the volunteers and over three weeks to 

complete. 

Objective 4  

Provide the DPF and playground managers with organized, easy to read, and descriptive safety and 

maintenance plans for playground equipment and the general playground area. 

Without proper recurring maintenance, wear and tear will cause equipment to break, which in 

turn can cause children to injure themselves on the playground. With this in mind, we delegated and 

communicated playground maintenance and safety through use of a task list with deadlines for 

completion. We created these task lists to serve as a checklist to ensure that all equipment is operating 

safely and that the playground area is well maintained for years to come. We developed two different 

maintenance plans: one catered specifically to the Lock 23-24 community playground and one to 

playgrounds in general. In addition to these, we developed a list of instructions on how to repair 

common problems. 

ά¢ƘŜ ŦǳƴŘŀƳŜƴǘŀƭ ǇǳǊǇƻǎŜǎ ƻŦ ǇƭŀȅƎǊƻǳƴŘ ƳŀƛƴǘŜƴŀƴŎŜ ŀǊŜ ǎŀŦŜǘȅΣ ŦǳƴŎǘƛƻƴŀƭ ǳǘƛƭƛǘy and 

ƻǇŜǊŀǘƛƻƴ Χ ²ƘŜƴ ŜǉǳƛǇƳŜƴǘ ƛǎ ŀƭƭƻǿŜŘ ǘƻ ŘŜǘŜǊƛƻǊŀǘŜΣ ŎǊǳŎƛŀƭ ǇŀǊǘǎ Ŏŀƴ ƳŀƭŦǳƴŎǘƛƻƴ ƻǊ ōǊŜŀƪΣ ŎǊŜŀǘƛƴƎ 

ŀ ƘŀȊŀǊŘƻǳǎ ŎƻƴŘƛǘƛƻƴ Χ 5ŀƳŀƎŜŘ ŜǉǳƛǇƳŜƴǘ ƛǎ ƳƻǊŜ ƭƛƪŜƭȅ ǘƻ ōǊŜŀƪΣ ōǳǘ ǿƘŀǘϥǎ ƳƻǊŜΣ ŀ ŎƘƛƭŘ Ƴŀȅ ǘǊȅ ǘƻ 

compensate for the damage and use the equipment in an unusual or unanticipated way. This would 

ǇƭŀŎŜ ǘƘŜƳ ƛƴ ŘŀƴƎŜǊ ƻŦ ŀƴ ŀŎŎƛŘŜƴǘέ (Christiansen, 2002). Proper maintenance of a playground ensures 

that aging and use do not reduce safety. 

The materials used in building playgrounds all possess properties that cause them to wear and 

deteriorate with time and use, which can pose serious safety risks to children using these playgrounds. 

άaŜǘŀƭ Ŏŀƴ ǿŜŀǊΣ ōŜƴŘΣ ŘŜƴǘΣ ōǊŜŀƪΣ ǿŀǊǇΣ ƻǊ ŎƻǊǊƻŘŜΧ ǿƻƻŘ Ƴŀȅ ǿŜŀǊΣ ǎǇƭƛƴǘŜǊΣ ǿŀǊǇΣ ōǳǊƴ ƻǊ ǎŎƻǊŎƘΣ 

ŎǊŀŎƪΣ ŎƘŜŎƪΣ ǎǇƭƛǘΣ ŘŜŎŀȅ ƻǊ ōŜ ƛƴŦŜŎǘŜŘ ǿƛǘƘ ƳƻƭŘΣ ƳƛƭŘŜǿ ŀƴŘ ǎǳōƧŜŎǘ ǘƻ ƛƴǎŜŎǘ ƻǊ ŀƴƛƳŀƭ ŘŀƳŀƎŜέ 

(Christiansen, 2002). Damage and deterioration varies among different materials, requiring specific 

maintenance techniques to care for them. 

With our finalized plans, we expressed the importance of maintenance and safety to the overall 

success and quality of the playground to the DPF and Khun Vichian, the community leader of Lock 23-24. 

We also posted information on safety and maintenance of the within the playground itself. These signs, 

written in Thai, instructed children to play safely and courteously on the playground equipment. 

The finalized maintenance plans for the playgrounds were based on the safety inspection of a 

team of students from a previous IQP (Sexton, J. R., Byrne, M. C., Boucher, L. L., & Bida, O. (2003) and 

edited with additional safety requirements from the U.S. Consumer Product Safety Commission (CPSC, 

http://findarticles.com/p/articles/mi_m1145/is_4_37/ai_85882888/
http://findarticles.com/p/articles/mi_m1145/is_4_37/ai_85882888/
http://www.cpsc.gov/cpscpub/pubs/325.pdf
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2008) and Thai safety recommendations (Health and Safety Inspection Checklist: Playground 

Maintenance (2000); Christiansen, 2002; CSIP, 2003; Periodic Playground Maintenance Checklist; Public 

Playground Safety Checklist). The finalized maintenance plans are in Appendix F and Appendix J. A set of 

maintenance plans specific to the Lock 23-нп ŎƻƳƳǳƴƛǘȅΩǎ ǇƭŀȅƎǊƻǳƴŘ ƛǎ ƛƴ Appendix K. We translated 

copies of these maintenance plans into Thai for the convenience of the DPF and Lock 23-24 community 

members (Appendix G and Appendix M [Lock 23-24 specific]). These maintenance plans can apply to the 

current playgrounds in Klong Toey as well as future potential playgrounds.  

http://findarticles.com/p/articles/mi_m1145/is_4_37/ai_85882888/
http://www.csip.org/csip/autopage/show_page.php?h=119&s_id=15&d_id=15&page=2&start=1
http://www.umapfl.com/clientimages/28288/umapstandards09/27appendix6aplaygroundchecklist.pdf
http://www.cpsc.gov/cpscpub/pubs/327.html
http://www.cpsc.gov/cpscpub/pubs/327.html
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Analysis and Results  

This chapter begins with an analysis of the community we worked in and the preferences and 

needs of our key stakeholders, as determined from focus groups and interviews. We determined design 

options for playground equipment and layouts that resulted in the construction and installation of new 

equipment in the Lock 23-24 community playground. The chapter concludes with proposed 

maintenance plans to aid in the general upkeep of the playgrounds. Our findings show that the 

construction of safe, engaging, and durable playground equipment and layouts can benefit Klong Toey 

by bringing the community together, developing children, and preparing the volunteers for future 

careers. Providing the DPF with these findings will assist them in their goal of building 30 playgrounds 

throughout Klong Toey. 

Finding 1: Communities such as Locks 1, 2, and 3 are not interested in building 

playgrounds, but other c ommunities, including Lock 23 -24, show a need and 

desire for playgrounds.  

From interviews with Kru Prateep, Khun Dumrong, and community leaders, and by exploring the 

area, we discovered that each of the forty-three sub-communities of Klong Toey have a head or leader, 

who generally makes major decisions for that particular section of Klong Toey. The leaders know the 

people living in their community closely, and thus can usually represent the consensus and concerns of 

the neighborhood.  

Khun Dumrong spoke to community leaders about installing or renovating playgrounds in their 

area. He explained to us that certain sections, such as Locks 1, 2, and 3, are not interested in 

playgrounds. These communities are mostly on the less-developed side of Klong Toey. They would 

rather use their space for more profitable ventures, such as covered parking spaces that they can rent 

out. (Khun Dumrong, personal communication, January 12, 2010) 

While walking through the Lock 1, 2, and 3 communities, we observed children on the streets, 

either playing or selling wares to passing cars and people. One child was selling offerings made of 

flowers and looked to be around the age of five. The other children were of varying ages. Khun Dumrong 

explained that in the slum, parents expected their children to help to support their families. Many 

children resorted to selling items on the streets; although they did not earn much income, every bit 

helped their family.  

We did not come across any schools in this area, let alone playgrounds, but that could be due to 

our lack of knowledge of the location. This non-existence of playgrounds in these areas indicates that 
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children had no place to play other than at home or on the streets, as seen in Figure 9. Khun Vichian of 

the Lock 23-24 community stated that children from the surrounding five communities come to Lock 23-

24 to use the playground due to not having enough space or funding to have their own. See Figure 10 

for a map showing the locations of the Lock 23-24 community and the DPF. This discovery was 

supported by our original research (Children's Play Council, 2006; Frost, J. L., & Association for Childhood 

Education International. (2004); Frost, 2006; Jarrett, 2003; Pellegrini, A. (2005) that children in the slums 

would benefit from playgrounds because they would have a safe alternative to street play.  

   

Figure 9. Children in Klong Toey often resort to playing in dangerous streets when playgrounds are not available. 

This finding also supports Hata, T. (1996)Ωǎ ǊŜǎŜŀǊŎƘ όмффсύ related to parents wanting their 

children to help support the family. These parents would much rather their children roam the streets 

selling food or crafts than play in their free time. Parents may not be aware of the developmental 

benefits playgrounds can provide and the importance of play in the growth of their children. Even if they 

did, it is difficult to support a long-term benefit like child development over short-term, immediate 

profits. Locks 1, 2, and 3 and various other communities within Klong Toey believe that playgrounds do 

not have any direct or immediate benefits that will help the living situations of the poor. They are more 

concerned about having enough money to survive day-to-day than having a safe place for their children 

to play.  

http://www.playengland.org.uk/downloads/pdf/planning_for_play.pdf
http://commongood.org/assets/attachments/Frost_-_Common_Good_-_FINAL.pdf
http://www.ateachabout.com/pdf/RecessinElementarySchool.pdf
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Other communities, such as those surrounding Pra-Ka-Nong, Locks 23-24, and Hua Kong, are 

eager to install new playgrounds or update their existing ones. Located in the more developed areas of 

Klong Toey, these communities have established houses, businesses, and access to schools and 

healthcare. As these communities enjoy more stable living conditions, they can focus on long-term 

advantages and less on day-to-day survival. Nearly all Klong Toey schools have playgrounds, but these 

playgrounds are not open to the community or to children not enrolled there. Schools also have 

students who live in the surrounding four or five communities, which can lead to very crowded 

playgrounds. The DPF School, for instance, has over 200 students with an approximate playground 

capacity of less than 80 students with safety, space, and available equipment factored in. 

 

Figure 10. An aerial view of the Klong Toey area, with the DPF marked in red and Lock 23-24 in blue 

Based on our observations, communities with playgrounds tended to have fewer children 

walking the streets selling wares in the evening after school, compared to those communities that did 

not want playgrounds. However, it is common to see children riding bicycles or playing in the streets 

throughout Klong Toey. Parents and community members feel that having playgrounds would benefit 

both the children and neighborhood. Children will have safe places to play, and the community can use 

the playgrounds for gatherings, meetings, and holiday celebrations. 



 

31 
 

Finding 2: Children in Klong Toey enjoy climbers, swings, play houses, loose 

tires, an d seesaws the most, but will play on other common equipment 

available in local playgrounds.  

The team assessed the play preferences of children through focus groups, interviews, and 

observations of the children at play. We conducted three focus groups, which each involved about eight 

children of mixed genders between the ages of three and six. During the focus groups, we asked the 

children questions about their favorite and least favorite equipment. A complete list of questions is in 

Appendix D ς Survey Questions. Teachers and community leaders supplied critical feedback on the 

experiences of children on the playground. 

 Based on the ŎƘƛƭŘǊŜƴΩǎ ŘǊŀǿƛƴƎǎ ŀƴŘ ŀƴǎǿŜǊǎ ƛƴ the focus groups, we established that males 

generally enjoyed adventurous activities and equipment that involved climbing, while females generally 

enjoyed swings, seesaws, and playhouses present on the DPF Playground. Both males and females 

expressed that they enjoyed playing with loose tires, which they could roll along the ground and chase 

(Figure 11). 

 
Figure 11. Girls playing in houses (left), boys playing on a tire strap climber (center), and tire play (right) observed at the DPF 
School playground. 

We encouraged the children in our focus groups (Figure 12) to think beyond what they have 

seen and played on in existing playgrounds. We suggested ideas such as roller coasters and merry-go-

rounds to spark a wider array of responses from the children. Their responses gave the team ideas to 

consider when decorating playground pieces and designing in general. Some responses included mazes, 

trains, King Kong, butterflies, castles, mountains, swimming pools, and trees. While it would have been 

unrealistic to build a replica of King Kong in a playground for children, it would be feasible to adapt this 

idea and paint a jungle scene involving a large gorilla on the wall of a building. Ideas such as these were 

thus useful to our team in expanding our own imaginative boundaries when designing. 



 

32 
 

   

Figure 12. Focus groups with children aged 3 to 7 at DPF School. 

 

We found that a few of the children who participated in our focus groups lacked the skills 

necessary to draw what they wanted on their playground. These children were around the age of three 

and capable of communicating their ideas through speech. Therefore, we sat with them and asked 

specific questions about their drawings that were useful in gathering information about child play 

preferences. We also found during these focus groups that the data collected was not perfect. Children 

tended to change their opinion to agree with one another, so although we separated the groups, some 

children might have had their opinions drowned out by the majority. 

It was difficult to tell which equipment children preferred to play with while observing the DPF 

School playground. The school has about 200 children enrolled, at least 50 of which were present on the 

playground at the time of observation. Children may have their preferences, but in a playground with 

limited space and equipment, they use every piece of equipment regardless of favoritism. Children will 

play with whatever is available to them at the time. For example, children who were waiting to use the 

movable seesaw pushed around loose tires or played on the nearby slide until the seesaw became 

available. 

Focus groups were an effective means of confirming observations and learning new information 

that we could not have obtained through observation alone. Children stated that they would enjoy 

having sandboxes, which did not exist on the DPF School playground. We also learned that more than 

half of the children we interviewed were hurt while playing on the equipment present on the DPF 

playground, although no injuries were serious.  

We interviewed teachers in order to attain information related to the level of safety on the DPF 

Playground and to support the statements made by the children during our focus groups. A list of 

interview questions is in Appendix D ς Survey Questions. Teachers confirmed that the injuries were from 
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children misusing the equipment by jumping off swings or pushing others down a slide, rather than from 

unsafe equipment. The only problems encountered with the play equipment were with the tow straps 

ōǊŜŀƪƛƴƎ ŀǇŀǊǘ ŦǊƻƳ ƻƴŜ ŀƴƻǘƘŜǊ ŘǳŜ ǘƻ ǘƘŜ ŜǉǳƛǇƳŜƴǘΩǎ ǇƻǇǳƭŀǊƛǘȅ ŀƴŘ Ŏƻƴǎǘŀƴǘ ǎǘǊŜǎǎ ƻŦ ŎƘƛƭŘǊŜƴ 

playing. When asked how the children played in the playground, one teacher described it as varying and 

involving the use of all equipment present, which supported our observations. 

When the team questioned which equipment the teachers would like to see more of at the DPF 

School playground, they responded overwhelmingly with seesaws. One teacher claimed that the seesaw 

at their playground was the most popular piece of equipment they owned, and they wished they had 

more than one so more children could play with them. She also asked if the DPF could provide 

sandboxes for the children to play in and sand surrounding the slides and swings to cushion falls. 

Finding 3: While DPF youth volunteers do not have specific career goals, they 

benefit ted from developing trade skills and gaining more experience by 

constructing and insta lling the playground equipment.  

We learned from interviews that previously the volunteers had very limited to no training or 

background in mechanics. In the year or so that they have worked with Khun Dumrong and the DPF, 

they learned basic skills related to measuring, cutting materials to size, using hand tools, welding, 

drilling, and sanding. The volunteers primarily taught themselves, with training from Khun Dumrong on 

the use of the more complicated tools. They said that they also learned by watching others and working 

together. 

 We interviewed six of the eight volunteers individually, and they all had very similar answers. 

The volunteers felt like they could not build other equipment because it would either be too 

complicated or involve tools that they did not have access to or did not know how to use. Khun 

Dumrong presented the volunteers with ideas for equipment designs, and the volunteers figured out, 

through trial and error, how to construct the equipment. When we asked if there were any skills that 

they would like to develop or gain, they did not have an answer. None of the volunteers had thought 

about careers or what they wanted to do with the skills they learned at the DPF; they were just grateful 

to have an extra job besides firefighting. We were surprised that none of the volunteers had technical 

plans for the future. This prevented us from catering the construction of our equipment to teach them 

specific skill sets. Instead, we designed the equipment to further develop their general training and 

current skill set, as requested by the DPF. 

 Kru Prateep, Khun Dumrong, and Dr. Nom did not have any specific skills in mind for the 

volunteers either, but were hoping the experience at the DPF would help the volunteers get higher 
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paying jobs as skilled laborers or mechanics in the future. Kru Prateep also pointed out that due to their 

past experiences with drugs, a major part of having the volunteers work was keeping them busy and out 

of trouble.  

 After the volunteers completed construction of the Lock 23-24 playground equipment, we 

interviewed them again to determine their progress. They affirmed that they used all available tools and 

further practiced their skills while building each piece of equipment. The construction challenged them 

to a reasonable degree when building the equipment to incorporate our safety recommendations for 

the first time, but they claimed that it was a helpful learning experience. For instance, we worked with 

Khun Dumrong to develop a new design for the broken wooden swings of the Lock 23-24 playground. 

The improved design involved using a circular saw to cut a car tire in half. A drill press was then required 

to create two slots capable of threading the weight-bearing tow straps through. They had not practiced 

these skills prior to our design. Our designs helped teach the volunteers new skills, while encouraging 

them to develop their existing skills in construction. 

 We utilizeŘ ǘŜŎƘƴƻƭƻƎȅ ŀǎ ŀ ǿŀȅ ǘƻ ŘŜǾŜƭƻǇ ǘƘŜ ǾƻƭǳƴǘŜŜǊǎΩ ǎƪƛƭƭǎ ǘƻ ƘŜƭǇ ǘƘŜƳ ōŜŎƻƳŜ 

productive members of society. By fine-tuning their technical abilities while using a wide array of 

available tools, we helped the volunteers improve their own lives and their community. 

Finding 4: Available materials such as tires, tow straps, and metal pipes 

effectively constructed equipment  that was  capable of providing 

developmental benefits for children and youth volunteers.  

 Our design ideas for playground equipment incorporated child and volunteer development, 

safety regulations, and available materials. We discovered that tires are a readily available material that 

many companies are willing to donate. We created thirteen design ideas for playground equipment that 

met all of the criteria set by the DPF. Of these design ideas, Khun Dumrong incorporated our suggestions 

for swing improvements into the Lock 23-24 playground renovation. 

Materials 

The equipment we designed incorporated only materials that we could find or purchase locally. 

If a piece of equipment required a material that the Duang Prateep Foundation could not obtain through 

donation or purchase, then we eliminated the equipment from consideration. The most common 

materials used in our designs were tow straps, used motorcycle and car tires, straight metal pipes, and 

fasteners such as nuts and bolts. 
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The DPF initially informed us that they had access to an unlimited supply of free used tires. 

During a discussion of our design ideas, we learned that the DPF only possessed around twenty tires and 

did not have a source for more. To use tires in our designs, we had to locate a source for additional used 

tires. We found that, as we originally predicted, tires are a readily available resource that companies are 

willing to donate. They were simple, cost-efficient, and beneficial to incorporate in the design of our 

playground equipment. We discuss information on companies willing to donate used tires in Table 6. 

The tire companies that proved to be the most useful were Michelin and NV-Yangyont. Michelin 

could not donate tires, but offered to donate pre-made equipment through their playground program. 

Michelin donates complete playgrounds that use tires to schools and communities across the world.  

We traveled to NV-Yangyont, located about 15 km from the DPF in Bangkok, with two pick-up 

trucks and received about fifty tires, the maximum the trucks could carry. This amount was sufficient for 

our proposed designs, though the company offered to donate an additional fifty tires. 

Design Options 

We determined that our proposed designs met each desired criterion outlined in the list below. 

¶ Easy to replicate 

¶ Safe 

¶ Develops children mentally, creatively, physically, or socially 

¶ Appropriate for community 

¶ Engaging and fun for children 

¶ Provides trade skill development for youth volunteers 

¶ Uses inexpensive and locally available materials 

¶ Uses tools available at the DPF 

 The tools available for the youth volunteers to use were two circular saws, a drill press, grinding wheels, 

welding torches, and various hand tools. 

 For example, the seesaw balance swing (refer to Appendix Q for design details) incorporates 

ǎŀŦŜǘȅ ŎƻƴǎƛŘŜǊŀǘƛƻƴǎ ŀƴŘ ǘƘŜ ŎƘƛƭŘǊŜƴΩǎ ǇǊŜŦŜǊŜƴŎŜǎ ŦƻǊ ǎǿƛƴƎǎ ŀƴŘ ǎŜŜǎŀǿǎΦ Lǘ ŘŜǾŜƭƻǇǎ ŎƘƛƭŘǊŜƴ 

socially and physically, while providing education about balancing. The seesaw swing would be very 

inexpensive to construct; the only piece that the DPF needs to purchase is the center pivot joint. 

/ƻƴǎǘǊǳŎǘƛƴƎ ǘƘŜ ǎŜŜǎŀǿ ǎǿƛƴƎ ǿƛƭƭ ŘŜǾŜƭƻǇ ǘƘŜ ǾƻƭǳƴǘŜŜǊǎΩ ǎƪƛƭƭǎ ƛƴ ŎǳǘǘƛƴƎ ǘƛǊŜǎ ŀƴŘ ǇƻƭŜǎΣ ǿƻǊƪƛƴƎ ǿƛǘƘ 

moving joints, and securing tow straps. 

http://www.michelin.co.th/
http://www.nvyangyont.com/
http://www.michelin.co.th/
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We finalized our design ideas during our brainstorming sessions with Khun Dumrong. Based on 

knowledge gained from past research and our informed assessments, we categorized each design as 

being capable of providing development for children in at least one area. Thus, every design developed 

children either socially, mentally, physically, creatively, or a combination thereof. 

Every proposed design for playground equipment is also capable of providing trade skill 

experience and development for the youth volunteers. When deciding on specifications, we designed 

the construction of the equipment to be new and challenging for the youth volunteers. Through the 

construction of our designs, the youth volunteers at the DPF acquired and practiced a new set of skills 

usable throughout their future personal and professional lives. Table 4 lists our proposed designs and 

the corresponding areas of development for children and youth volunteers. ά{ƳƻƻǘƘƛƴƎέ ƛƴ Table 4 

ǊŜŦŜǊǎ ǘƻ ǘƘŜ ǳǎŜ ƻŦ ŀ ƎǊƛƴŘƛƴƎ ǿƘŜŜƭΣ άŎǳǘǘƛƴƎέ ǘƻ ǘƘŜ ǳǎŜ ƻŦ ŀ ŎƛǊŎǳƭŀǊ ǎŀǿΣ άǿŜƭŘƛƴƎέ ǘƻ ǘƘŜ ǳǎŜ ƻŦ 

ǿŜƭŘƛƴƎ ǘƻƻƭǎΣ ŀƴŘ άŘǊƛƭƭƛƴƎέ ǘƻ ǘƘŜ ǳǎŜ ƻŦ ŀ ŘǊƛƭƭ ǇǊŜǎǎΦ 

Table 4. Benefits for children and youth volunteers from our proposed equipment designs 

Piece of Equipment 
Benefits for Children Skills Learned by Youth Volunteers 

Social Creative Physical Mental  

 See-Saw Balance Swing X  X X Smoothing, Cutting, Welding, Drilling 

Elevated Strap Netting X X X  Smoothing, Cutting, Welding, Drilling 

Vertical Tire Climb   X  Smoothing, Cutting, Welding, Drilling 

Double Vertical Climb   X  Smoothing, Cutting, Welding, Drilling 

Stand-up Spinning Tires  X X  Smoothing, Cutting, Welding, Drilling 

Tire Hoop Climb/Platform  x X  Smoothing, Cutting, Welding, Drilling 

Strap Swing  X X  Smoothing, Cutting, Welding, Drilling 

Flat Spinning Tires X X X  Smoothing, Cutting, Welding, Drilling 

Maze  X  X Cutting, Welding 

Platform and Tire Swings  x X  Smoothing, Cutting, Welding, Drilling 

Tire Shapes X   X Drilling 

 Tire Train x X   Smoothing, Cutting, Welding, Drilling 

Bridge  X   Smoothing, Cutting, Welding, Drilling 

 

Finding  5: Some existing playground equipment in the DPF School and Lock 

23-24 playgrounds was unsafe, but it was possible to incorporate safety 

recommendations into designs for new equipment.  

 The Duang Prateep Foundation requested safety inspections of all available equipment, which 

included equipment at the DPF School, the Lock 23-24 community playground, and the newly 
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constructed equipment built by the DPF youth volunteers. Based on our safety observations, we found 

that 100% of the existing equipment either purchased or built by the DPF was in need of repairs or 

improvements. Seventy two percent of these desired repairs were simple fixes, but we considered the 

remaining safety concerns to be crucial. We designed and built the new equipment with safety 

considerations in mind, so there were no additional safety problems that we needed to address. In our 

safety recommendations (see Appendix H ς Safety Inspection of the Duang Prateep Foundation School 

Playground and Appendix I), we divided the repairs into two categories ς άƳŀƧƻǊέ ŀƴŘ άƳƛƴƻǊΦέ ²Ŝ 

urged the DPF to address the major safety problems as soon as possible because these were safety 

problems that could seriously injure children. We considered other less important and not immediately 

harmful repairs minor. 

Note: No members of the team have had training in playground safety. Our knowledge 

comes primarily from major playground safety guidelines set forth by the CPSC (2008), 

Thai safety regulations (CSIP, 2003), and from personal experiences with using 

playgrounds and constructing equipment. Therefore, our knowledge of safety is limited. 

We made our observations based on our research, and we believe that they are 

sufficient to account for the safety of any children using the playground equipment. 

Safety at the Duang Prateep Foundation School Playground 

The playground at the Duang Prateep Foundation School consists of equipment that the DPF 

made and purchased from outside sources prior to our arrival. The most important safety concerns 

related primarily to broken tow straps and loose or missing bolts for the equipment that was previously 

constructed. We found that broken tow straps are a common, reoccurring problem. A teacher working 

within the DPF School stated during an interview that as soon as they fixed one strap, another broke due 

to the stresses children put on them during play. Khun Dumrong also stated that they were the most 

frequently repaired part of any piece of equipment. Figure 13 shows the tire strap climber with missing 

bolts and broken straps. The picture also shows one of the center straps hazardously attached to a tire 

due to its initial fastening to a side pole breaking. We observed that within three weeks, the damage to 

the tire strap climber significantly increased due primarily to a number of missing bolts. 

Another recurring and important safety concern was protruding bolts. Bolts that extend beyond 

the nut can scrape or impale children or catch their clothing (CPSC, 2008). Figure 13 shows a protruding 

bolt on the underside of the netting of the cube climber. The tire strap climber also possessed several 

bolts of hazardous lengths. 

http://www.cpsc.gov/cpscpub/pubs/325.pdf
http://www.csip.org/csip/autopage/show_page.php?h=119&s_id=15&d_id=15&page=2&start=1
http://www.cpsc.gov/cpscpub/pubs/325.pdf
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Figure 13. The tire strap climber has major safety concerns with missing bolts and broken straps (left), as does the cube 
climber with a protruding bolt on the underside of the climbing net (right). 

Up to two hundred children can play on the equipment of the DPF School playground in one 

day, which explains the wear and tear that the equipment undergoes. The wear on the equipment 

purchased for the playground shows that children use each piece frequently, especially the slides. The 

major safety concerns of the slides were unsecured or missing wooden boards for platforms and stairs. 

The single slide had loose, splintered stairs and broken floorboards. The Mickey Mouse slides had similar 

issues with missing and splintered floorboards. Pictures of both slides are in Figure 14. Loose and 

unsecured stairs are dangerous because children can trip or fall backwards while trying to climb up to 

the slide. The missing floorboard was a major concern because it was located on the second level of the 

slide, approximately 2 meters above ground. Children could easily fall through or get stuck in the gap 

created by the missing wooden plank.  

We observed that approximately half of the children wear flip-flops or sandals while running 

around the playground. Large splinters are capable of piercing through thin sandals. Young children also 

tend to use their hands when climbing, so the stairs should ideally be secure and smoothed of splintered 

areas to ensure safety. 



 

39 
 

  

Figure 14. Major safety concerns on the single slide include loose and broken stairs (left) and missing or cracked floorboards 
on the Mickey slides (right). 

 Water from heavy rains could pool within the tires of the climbers and swings, creating an ideal 

breeding ground for mosquitoes and an unhealthy temptation for young, active, and thirsty children. 

Rusting and peeling paint were concerns with almost every piece of equipment. Rust deteriorates metal, 

compromising its integrity and strength. The paint used was non-toxic and not harmful to children and 

provided a protective coating to the metal by preventing weathering and rust. The moveable seesaw 

had broken decorative spokes on the tires with sharp edges and a poorly lubricated center joint. 

The DPF was not surprised when we presented them with the results of our safety observation. 

They were aware of some of the problems, namely the broken straps and missing bolts, but not of the 

minor concerns. They thanked us for helping to make their playgrounds and equipment safer for the 

children and asked us to perform an additional inspection of the Lock 23-24 community playground. 

Safety at the Lock 23-24 Community Playground 

The playground in the Lock 23-24 community (Figure 15) was comprised of equipment 

purchased by the community. We inspected this playground throughout its remodeling process. The 

major safety concerns related to the spinner, stationary seesaw, swings, and metal barrel climb present 

on the playground comprised of 28% of total safety concerns.  

Floods plagued the playground due to its location alongside a canal. With this location came 

additional concerns relating to ball-play and a desire for netting surrounding the perimeter of the 

playground to prevent the loss of loose equipment. The Recommendations Chapter further discusses 

this matter, as well as that of a roof. 
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Figure 15. The Lock 23-24 community playground in Klong Toey, Bangkok, prior to its renovation 

We found during our initial inspection that the spinner was missing a wheel atop it that was vital 

to its functionality. Without this wheel, children did not have a handle and could not successfully spin 

themselves on the center pivot. The seats of the spinner were insufficiently secured and wobbly at the 

base of the device. The combination of these two concerns made the piece of equipment useless until 

repaired. The stationary seesaw created another major safety concern. The center pivot of all four 

seesaws wobbled and fit poorly, which prevented the seesaws from moving up and down in a smooth, 

aligned manner. In addition to this, all of the seats on the seesaw contained bolts that extended too far 

ōŜȅƻƴŘ ǘƘŜ ƴǳǘ ōŜƴŜŀǘƘ ǘƘŜ ǎŜŀǘ ŀƴŘ ǿŜǊŜ ŎŀǇŀōƭŜ ƻŦ ŎŀǘŎƘƛƴƎ ŀ ŎƘƛƭŘΩǎ ǎƘƛǊǘ ƻǊ ǎƘƻǊǘǎ ŀǎ ǘƘŜȅ ǎŀǘ ŘƻǿƴΦ  

The swings on the Lock 23-24 playground posed additional major safety concerns. Two of the 

swingΩǎ ǎŜŀǘǎ ǿŜǊŜ ōǊƻƪŜƴ ǿƘŜǊŜ ǘƘŜ ōƻƭǘǎ ƘŜƭŘ ǘƘŜ ǿƻƻŘ ǘƻ ǘƘŜ ŎƘŀƛƴΣ Ƴƻǎǘƭȅ ƭƛƪŜƭȅ ŘǳŜ ǘƻ ŜȄŎŜǎǎƛǾŜ 

use and weakened weathered wood. The remaining two swings showed similar signs of weather wear, 

but posed no risk. We discovered a large hole within the bottom of the metal barrel climb caused by 

corrosion. This could pose a risk of injury if a child were to get a finger or foot caught within the sharply 

edged hole. The only remaining major safety concern was with the metal slide. Due to the location of 

the slide on the playground, the heat of the sun caused the metal of the slide to become excessively hot. 

This posed the potential risk of burning children who may use the slide during the daytime. 

 Minor concerns comprised the remaining 72% of total safety problems, most of which were 

exposed footings. The remaining problems included peeling paint, rusted surface features, splintered 

seats, missing caps on the ends of pipes, and inadequately lubricated moving parts. The volunteers 

addressed and fixed 75% of the major safety concerns prior to the re-opening of the Lock 23-24 

community playground, and they scheduled to fix the other problems later. A complete, detailed list of 

the safety inspection along with pictures and recommendations for improvements is in   
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Appendix I ς Safety Inspection of Lock 23-24 Community Playground. 

Newly Constructed Equipment 

The DPF and the fire fighter youth volunteers labored for weeks to build new equipment to 

install in the Lock 23-24 community playground. The equipment they built for the final layout of the 

playground consisted of one tire strap climber, two tire swings, two movable seesaws, and one climber 

with hanging handles. The DPF asked us to perform safety inspections on all of the built equipment prior 

to installation, and we found only two minor safety concerns. 

Using a new method, the youth volunteers connected the straps of the tire strap climber with 

the use of thick needles and nylon thread. They stitched a square pattern on the cross-section of the 

straps, which successfully held them together as seen in Figure 16. They combined this with an 

additional method that involved stitching the corners of this cross-section for added support, thus 

decreasing the chance for the straps to tear apart at the corners. This method is also in Figure 16. We 

found these methods to be effective and far safer than the previous method that used a single nut and 

bolt positioned at the cross-section of the two straps. 

   

Figure 16. Square stitching method (left) and corner stitching method (right) for stitching tow straps together. 

The tire swings also used tow straps as a weight-bearing device on which we attached the tires. 

The volunteers stitched the straps around the upper metal bar support of the swing using the corner 

stitch method. We found this method met safety standards and did not impede with the functionality of 

the swing. The tires themselves lacked holes for proper drainage, but the volunteers scheduled to fix 

them when tools became available. 

The two movable seesaws similarly met safety standards once we addressed all minor problems. 

When we inspected them, the seesaws were lacking proper seats and cushioning between its seat and 

the ground. The volunteers constructed and fixed the seats prior to opening day, but scheduled the 
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installation of the buffer between the seats and ground for later. The climber with hanging handles 

possessed no major or minor safety concerns other than final positioning on the playground itself, which 

we discuss in the next section. 

Finding 6: The new layout for the Lock 23-24 playground addressed the developmental 

and safety needs of the community by using a safer layout and a greater variety of 

equipment. 

The Lock 23-24 community playground lacked a safe, efficient layout. We found that due to a 

lack of space, not all of the fourteen available pieces of equipment listed in the following Equipment 

Considerations section could be included in the new layout safely. We also found that we needed to 

include buffer zones when placing the equipment to ensure enough safe space for the children to play. 

An interview with the community leader, Khun Vichian, gave us invaluable insight into the concerns that 

the community had about the playground. 

Equipment Considerations 

We designed a layout for the Lock-23-24 community playground using scale models of 

equipment available on the playground as well as newly built equipment from the DPF. The new layout 

considered the use of the following equipment (described in Appendix R): 

¶ Metal Barrel Climb 

¶ Swings 

¶ Large Metal Climb 

¶ Metal Slide 

¶ Stationary Seesaw 

¶ Metal Tube Tunnel 

¶ Metal Spinner 

¶ Half Circle Climb 

¶ Tire Strap Climb 

¶ Tire Swings (2) 

¶ Moveable Seesaw (2) 

¶ Climber with Hanging Handles 

Based on our safety inspection of the playground, we determined that all of the existing 

playground equipment needed repairs, and we addressed most repairs prior to Opening Day. The 

swings, tire swings, and the metal slide required safety buffers of at least 2m, which limited their 

potential placement within the playground.  

We narrowed our equipment considerations greatly due to space constrictions and the features 

discussed in Table 5. This table lists each piece of equipment considered for Lock 23-24, along with 

characteristics such as dimensions and child capacity. We determined capacity and popularity based on 

child observations, focus groups, and interviews with teachers and community leaders. We do not have 

measurements for the metal spinner and stationary seesaws because we initially did not plan to include 
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them in the final layout. We referred to this table when deciding which equipment to include in the 

layout. 

Table 5. Characteristic comparison of Lock 23-24 playground equipment 

Equipment Name Measurements Capacity Safety Concerns Popularity Size 

Metal Spinner -- 4 Yes Med-High Small 

Seesaw (movable) 0.9m x 2.1m 2 No High Movable 

Tire Swings 1.25m x 4.45m 4 
No; 2m front 

and behind 
Med-High Large 

Half Circle Climb 0.95m x 2.85m 2-6 No Medium Narrow 

Tire Strap Climb 1.4m x 3.8m 10+ No High Large 

Metal Tube Tunnel 0.75m x 2.5m 1-2 No Low Small 

Seesaw (stationary) -- 8 Yes Medium Large 

Metal Slide 1.35m x 2.6m 2 
No; 2m front; 

shade 
Med-High Narrow 

Large Metal Climb 1.7m x 3.1m 10+ No High Large 

Swings 1.8m x 4.15m 4 
Yes; 2m front 

and behind 
High Large 

Metal Barrel Climb 0.45m x 1.9m 1-2 No Low Small 

Hanging Handles 1.2m x 2.4m 2-4 No Medium Medium 

 

Layout Considerations 

Khun Vichian, the leader of the Lock 23-24 community, asked that we construct a roof to cover 

part of the playground. Children and adults, she said, would be more likely to go to the playground if it 

were shaded. She explained that a roof could protect the metal parts of equipment from overheating in 

the sun and the children. A roof could also provide cover during events such as holiday parties or 

community gatherings. 

YƘǳƴ ±ƛŎƘƛŀƴΩǎ other major concern was that the existing fence did not prevent soccer balls and 

badminton birdies from falling into the canal alongside the playground. The children could not afford to 

continue replacing lost equipment, which discouraged them from coming to the playground. She 

recommended using a net above the fence. When we designed the new layout for the Lock 23-24 

playground, we considered her two suggestions but could not implement them due to budget 
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constraints. Plans for a possible roof and net for the Lock 23-24 playground in the future are in the 

Recommendations Chapter. 

We presented our initial layout ideas to Khun Dumrong prior to redesigning the Lock 23-24 

playground. Based on the measurements taken during our initial safety inspection, we created scale 

models of the playground area and equipment. Khun Dumrong worked with us to arrange the scale 

models to incorporate safety barriers between pieces and maximize available space. The initial layout is 

in Appendix O. We used 13 out of 14 available pieces of equipment, excluding only one tire swing. The 

stationary seesaw and metal spinner remained positioned on the elevated cement area near the 

community spirit house seen in Figure 17. 

 

Figure 17. Cement area between football field and grass of Lock 23-24 playground. 

Final Layout 

Unforeseen problems arose with the arrival of the additional tire swing on Lock 23-24 property 

along with the anticipated new equipment. The community was unwilling to remove a piece of their 

own equipment to accommodate the new tire swing. We created a new final layout with the aid of 

several community members and the youth volunteers and attempted to optimize use of the available 

space while retaining safety buffers around the swings and slide. The final layout incorporated all 14 

available pieces of equipment and is in Appendix P. 

The youth volunteers repaired 75% of the major safety concerns prior to the playground 

opening. Although the equpiment placement is not ideal, it was the best that the team could accomplish 

under the circumstances. Figure 18 shows the final positioning of the gravel area. The metal tube 

climber and metal barrel climber are too close together, similarly, the hanging handles are too close to 

the fence and other equipment. 
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Figure 18. Final positioning of the tire swings, metal barrel climb, and metal tube (left) and the hanging handles (right). 

The grassy area alongside the gravel area contained the large metal climb and metal slide in the 

final layout. Final positioning of this equipment is in Figure 19. The metal slide did not have two meters 

in front, and the children could fall right into the large metal climb at the end of the slide. 

  

Figure 19. Final positioning of the metal slide (left) and large metal climber (right). 

 The larger grass area contained the tire strap climb, half circle climb, and swings. The center of 

the playground held the tire strap climb and half circle climb, which fit ideally with no potential 

surrounding hazards. The only drawback was the lack of shade within the area only solvable by a roof, 

which the DPF could not afford at this time. The final positioning for the tire strap climb, half circle 

climb, and swings are in Figure 20. 



 

46 
 

  

Figure 20. Final positioning of swings (left), tire strap climb, and half circle climb (right). 

The volunteers positioned the stationary seesaw, metal spinner, and two movable seesaws on 

the cement area at the beginning of the football field. We previously considered the cement area as off-

limits in our initial designs due to equipment interfering with sports activities and cement being a 

substandard playing surface. We later discovered that the community intended these pieces stay within 

this area, so we incorporated them in our final design. As long as the seesaws have appropriate buffers 

between their seats and the cement beneath them, these pieces are safe for that area. The final 

positioning for the stationary seesaw, metal spinner, and two movable seesaws are in Figure 21. 

  

Figure 21. Final positioning of metal spinner, movable seesaws (left), and stationary seesaw (right). 

Opening Day of the Lock 23-24 Playground 

The DPF and the Lock 23-24 community set the opening ceremony for the new playground on 

February 20, 2010. The Mr. Thomas B. Wells Charitable Fund sponsored this playground. Over sixty 

children and forty adults from the community came. Mr. Wells, Kru Prateep, the volunteer fire fighters, 

and dozens of other representatives from the DPF and surrounding communities also attended (Figure 

22). During the opening ceremony, there was a demonstration by the volunteer firefighters on how to 




























































































































