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Abstract. Taipei City has officially been selected the 2016 World Design Capi-
tal (WDC) this year, campaigning under the slogan “Adaptive City: Design in 
Motion”. A successful design capital should demonstrate the different design 
thinking of the city. This study aimed to provide the value-added creation of 
friendly thinking through engineering techniques that emphasize the safety of 
public parks, thus forming the content of the creative design of Taipei City to 
develop characteristics that improve the city. First, this study investigated the 
functions and composition of public parks and the meaning of friendly design. 
The user-tool system model was applied to analyzed children playground in or-
der to obtain the item of playground design need. Finally the friendly design 
guidelines for playgrounds are proposed according to entrance, perimeter con-
tainment, route, zones, equipment, signage, and surface materials. 

Keywords: User Friendly, Playground, Park, Universal Design, User Center 
Design. 

1 Introduction 

Taipei City has officially been selected the 2016 World Design Capital (WDC) this 
year, campaigning under the slogan “Adaptive City: Design in Motion”. A successful 
design capital should demonstrate the following through design thinking: (1) trans-
form the design thinking from use to user to the perceptual field that creates the city; 
(2) transform the design thinking from function to feeling to the authenticity provided 
by the city; 3) transform the design thinking from high-tech to high-touch to the qua-
lia that designs the city. In terms of the development of design, Taiwan demonstrated 
the core value of “the ultimate goal of incorporating design technology into arts and 
humanities”. Therefore, modern designers need to blend the design thinking of emo-
tional technology and humanized design to create humanized products and service 
environment with qualia [1]. 

Therefore, how to show care for product users from the humanized needs of users 
has become an important issue in current product design. In recent years, human  
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factors ergonomics has emphasized the “user-centered design” principle, which has 
gradually been valued by the public. The user-centered design principle refers to “a 
philosophy that emphasizes the usability and understandability of products according 
to the user’s needs and interests”. In other words, only the user-centered design prin-
ciple can detect the overall problem between user-product-function and user-tool-
environment. This finding is consistent with the “used by the great majority of 
people” advocated by “universal design”. 

While becoming a design capital, investigating how to enhance the humanized de-
sign of the open space in the city, in particular the friendly design of public parks, has 
become an important issue for obtaining a quality life through good park environ-
ment. This study specifically selected playgrounds in public parks to analyze envi-
ronmental design from the perspective of user-centered design by transforming the 
needs of the technical aspect of universal design into the needs of the perceptual as-
pect of users, thus resulting in the expression aspect. The establishment of this model 
is completed from the user friendly design thinking of the effect aspect. User-centered 
thinking was used for design analysis, using friendly design to examine the overall 
structure and establish a public park friendly design model, thereby facilitating the 
authenticity and creating the perceptual field of the city. 

2 User Friendly Design 

User-friendly is a kind of design thinking which puts user as the main character , and 
user to be considered the center role during the design process from problem analysis, 
solving with techniques , achieving the goals. The process is also the solution of “us-
er-accessible” furthermore is the basic of “universal design”. Thus user-friendly-
design can be thought as a process started with exploring the need of user, identifying 
the interface of user accessibility, outputting the solution as universal design.  

It is imperative that the more people we design for, the more criteria should be ful-
filled .By recognizing that design can play either an enabling or disabling role, it be-
comes possible to develop strategies that address the challenge of designing for the 
whole population. The Inclusive Design Cube, an outcome of the EPSRC-funded 
i∼design research programmed, extends the pyramid into three capability dimensions 
to more fully represent the whole population and it proposes three related design ap-
proaches, which combined can address the needs of the whole population[2]. ( Fig.1).  

 

Fig. 1. The Inclusive Design Cube. (Source: John Clarkson, P., Coleman, R., History of Inclu-
sive Design in the UK, Applied Ergonomics (2013) in press) 
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2.1 User Centered Design 

“User-centered design” (UCD) is a broad term to describe design processes in which 
end-users influence how a design takes shape. It is both a broad philosophy and varie-
ty of methods [3].  

“user-centered design” originated by Donald Norman in the 1980s, he suggested 
four basic suggestions on how a design should be: 

• Make it easy to determine what actions are possible at any moment. 
• Make things visible, including the conceptual model of the system, the alternative 

actions, and the results of actions. 
• Make it easy to evaluate the current state of the system. 
• Follow natural mappings between intentions and the required actions; between 

actions and the resulting effect; and between the information that is visible and the 
interpretation of the system state [4].  

2.2 Accessible Design 

Accessible design means designing products such that both individuals with and 
without disabilities can use them. This includes people with vision, hearing, mobility, 
cognitive and other impairments, as well as anyone who might be experiencing a 
temporary disability due to an illness or accident. Accessible design also accounts for 
the elderly population, which is generally characterized by a gradual loss of ability of 
some sort. Accessible design also ensures effective implementation of technology in a 
variety of environments or conditions that would cause individuals who are not nor-
mally impaired to be temporally impaired [5]. 

Accessibility is the degree to which a product, device, service, or environment is 
available to as many people as possible. Accessibility can be viewed as the "ability to 
access" and benefit from some system or entity. The concept often focuses on people 
with disabilities or special needs and their right of access, enabling the use of assistive 
technology. 

2.3 Universal Design 

Universal Design involves designing products and spaces so that they can be used by 
the widest range of people possible. Universal Design goes further by recognizing that 
there is a wide spectrum of human abilities. Everyone, even the most able-bodied 
person, passes through childhood, periods of temporary illness, injury and old age. By 
designing for this human diversity, we can create things that will be easier for all 
people to use. The term Universal Design was coined by Ronald L. Mace. In 1997, 
Ron Mace collaborated with a group of architects, product designers, engineers and 
environmental designers to develop the Seven Principles of Universal Design. The 
seven principles of Universal Design are: Equitable Use, Flexibility in Use, Simple 
and Intuitive Use, Perceptible Information, Tolerance for Error, Low Physical Effort, 
Size and Space for Approach and Use [6]. 
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3 Public Parks in Taipei city 

3.1 Definition of Public Parks 

Public parks are a green environment that provides the public with outdoor cultiva-
tion, appreciation, entertainment, recreation, and exercising. Since public parks are 
located in populated areas, they are closely associated with the daily lives of people. 
Public parks usually have a specific scope, entrance, area, and facilities for recreation, 
entertainment, and exercising. The quantity, area, and green ratio of public parks have 
become an important index for demonstrating urban development and quality of life 
of people. People’s motives to visit natural areas and the various activities they carry 
out reflect the demands people place on natural areas, and the needs they expect to be 
fulfilled. [7]. 

When establishing a holistic care living environment, the user needs and safety of 
people with reduced mobility, senior citizens, women, and children need to be consi-
dered in public parks planning. The friendly design concept is applied to public parks 
and related facilities so that everyone can make use of public parks safely and conve-
niently, thus expanding the humanized care of design to various aspects. Therefore, 
the environmental friendly issue of public parks in Taipei was observed to establish 
friendly design evaluation items from the age appropriateness, entrance, understanda-
bility of instructions, diversity of activity behavior, richness of entertainment func-
tions, to environmental safety and health. 

3.2 Public Parks in Taipei City 

Taipei city urban planning consists of 1,068 parks, green fields, squares, and child-
ren’s playgrounds with a total area of 1,984 hectares. As of the end of 2012, 838 areas 
have been completed with an area of approximately 1,367 hectares. Each citizen has 
up to an average of 5.113 m2 of parks and green fields based on the population of 
2,673,226 of Taipei City [8]. 

The scope and functions of public parks in Taipei City are divided into natural 
parks, comprehensive parks, neighborhood parks, and riverside parks. Among which, 
the environment of natural parks have complete natural resources. The priority of 
natural parks is to preserve natural resources, setting up only basic facilities such as 
trails, chairs and benches, and interpretive signs to preserve animal and plant re-
sources. Comprehensive parks are larger and mainly targets all citizens of the city; 
therefore, this type of parks offer the most variety of facilities such as activity centers, 
sports fields, and swimming pools and others to satisfy the recreational needs of tour-
ists. Neighborhood parks are smaller and located in the alleys of communities; its 
main design purpose is to satisfy the needs of local residents. Riverside parks simplify 
and greening riversides with large areas in accordance with river improvement 
projects to establish various sports fields, ice rinks, and bicycle trails, etc. 

The basic composition of public parks includes entrance, route, user zones, build-
ings, facilities, and signs. Neighborhood parks have trails, trash can, recreational fa-
cilities, playground equipment, decorative facilities, and signs, etc. In addition to the 
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aforementioned facilities, large-scale community parks have washing facilities, re-
strooms, and sports facilities, etc. Metropolitan parks should have administrative of-
fices, public payphones, and warning signs in addition to the aforementioned. 

3.3 Playground in Public Parks 

The development of public playgrounds in Taiwan can be divided into four stages 
according to the main materials used for playgrounds and the development of child-
ren’s entertainment environment: cement and concrete products, iron and steel prod-
ucts, wooden products, and plastic products. Children’s playgrounds in Taiwan  
originated from the 1960s. Due to the high durability towards the use of cement and 
concrete products during that period, parks were filled with facilities made from ce-
ment. In the 1970s, due to the massive use of iron and steel materials, steel pipes be-
came the basic component for making playground equipment. Therefore, facilities are 
styled using the characteristics of steel pipes’ susceptibility for processing to crop and 
bend steel pipes by welding screw locking to complete the assembly. This gives fa-
cilities more variety of changes and more flexibility compared to that of cement and 
concrete products. From the 1980s to 1990s, the demand for imported logs and 
square-shaped wood was the reason why outdoor and indoor playgrounds during that 
time were mostly made from imported timber and hardwood by locking screws. 
Therefore, that period was also known as the wilderness playground period. The 
playground equipment such as slides (except for chutes), swings, climbing frames, 
and horizontal hanging ladders during that time were mostly made from wooden ma-
terials. Due to the development of plastics technology from the 1990s to the past 20 
years, contemporary fiberglass reinforced plastics (FRP) and polyvinylchloride (PVC) 
were used for the mass production of playground equipment in numerous parks due to 
their durability and colorfulness [9]. Prefabricated materials were used to assemble a 
variety of playground equipment (Fig.2). Mass production benefits the quality of 
standardized products while destroying the uniqueness of playground designs. 

 

Fig. 2. The four stage of playground development in Taiwan 

Children’s playgrounds are mainly composed of the following: billboards (instruc-
tion signs), fences, entrance, route, playground equipment, and pavements. Play-
ground equipment can be divided, according to movements, into the following:  
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balancing, climbing, sliding, swinging, and rotating facilities. The most commonly 
seen are balance beams, climbing and upper body equipment, horizontal (overhead) 
ladders, sliding poles, slides, seesaws, spring rockers, and swings, etc. 

4 Current Issues of Public Playground 

4.1 Accessible or Inclusive  

Accessible is defined as: “easy to approach, reach, enter, speak with or use.” The 
synonyms include words such as: available, reachable, attainable, operative, open, 
unrestricted. Inclusive is defined as: “all encompassing, all embracing” or “covering 
everything or everyone.” The listed synonyms are: broad, comprehensive, all togeth-
er, global, sweeping, whole. When we use them to describe playgrounds, we should 
be describing two different types of environments and conditions [10]. 

An accessible playground is one where everyone can go around by foot or using a 
mobility device. An accessible playground should fulfill the following requirements: 
no barriers at the entrance or along pathways, use ramps to lead up to upper decks, a 
wheelchair user can access the play equipment. 

An inclusive playground is one that has an aim to make it not only accessible, but 
to encourage and enable children to engage with one another. A playground needs to 
be accessible, but that an accessible playground is not always inclusive. 

An inclusive playground addresses the needs of all people including those who 
have disabilities. An inclusive playground accommodates everyone and challenges 
them at their own developmental level. An inclusive playground should fulfill the 
following requirements: play activity is accessible and usable for all, Include different 
types of play, have a mix of physical, sensory, and social activities.  

4.2 Playground Issues Existing in Taiwan 

There are some problems existing in parks of Taiwan which are: playground sites not 
being obvious, wrong choice of play equipment, lack of playground instruction, un-
safe entrance, lack of security fence, insufficient use zone, unsafe surface material 
[11-12] .These issues can be analyzed with S-A-F-E system, abbreviation from 
(S)safety of play activity, (A)accessible of playground, (F)fair of use, (E)easy for 
user(Fig.3). 

• Safety  

The “safety” issues includes: Fall height of play equipment, entrapment hazards of 
play equipment, safety use zone, impact absorbing safety surface, playground fence. 

•  Accessible 

The “accessible” issues including: entrance of park, map of playground, the route 
from park entrance to playground, entrance of playground, path between play equip-
ment and accessible of play equipment. 
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and task through engineering design. Manipulation interface is the focus consideration 
in human factors and also user-friendly consideration. The engagement interface is 
the focus consideration in engineering design and technology consideration. 

Chen & Lin (2006) analyzed playground design by using User Tool System Mod-
ule, “ playground user” was applied in human factor design and “task of play” was 
applied in engineering design in order to get the "playground design" outcome.This 
research find out: the assessment of “user” including: sex, age, ergonomic, Physiolog-
ical function, psychological function, favorite, special need. the assessment of “play-
ground” including：fun, operation, ecology, production, aesthetic, humanity. The 
assessment of “task” including: Physical Activity, sociology, language, psychological 
development, environment sensitive, proper reaction. The assessment of “manipula-
tion interface” including: play process, circulation, activity, approach, expansion, 
default uses. The assessment of “engagement interface” including: expression, opera-
tion, connection, safety, maintain [14]. 

6 User-Friendly Design Guidelines for Public Playground 

Most of playgrounds are consisted of entrance, perimeter containment, path, signage, 
equipment, use zone and its surface material, after checking these parts through user-
tool system module some guidelines obtained to planning a friendlier playground. 

6.1 Entrance 

Connecting the inside and outside of playground, Entrance play a role to orient people 
to the playground. The entrance area to the playground space should familiarize child-
ren with play space layout, features, and activities before they arrive in the play space. 

• Orientation - The orientation effects of landscaping can be used here to good  
effect. 

• Acclimatize - This space should allow people to acclimatize to the environment. 
• Visual care -There should be a low level of visual, and a clear line of sight from the 

entry way into the play space in order to let parent can care their child by visual.  
• Flat level & ramp-There should be a flat ground level or ramp in entrance area for 

young children and wheelchair users. 

6.2 Perimeter Containment 

Perimeter boundary around the play space should be created by using walls, fences, 
landscape. A gate at the entry is to ensure the ones play safe. The gates need to be 
designed so that it can’t open by a child, but should be operated by an adult. 

• Boundary define - Consider designs that make the fence be a clearly boundary. 
• Safety protect- Consider play activity protection for children safety. 
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• Visual penetrate- allow parents or caregivers to keep track of children as they 
move throughout the playground environment.  

• Identifiable openings - Have a few clearly identifiable openings. The location and 
direction of the orientation path will help identify these openings.  

6.3 Path 

An orientation path that surrounds the play area allows users to survey the different 
activities without engaging in them.  

• Observation- lets a child to decide whether to participate or not. 
• Accessible- route is defined as a pathway which designed to provide access for 

individuals with disabilities, including those who use wheelchairs or mobility de-
vices, with a minimum clear width distance of 1500 mm and a maximum slope of 
1:20 [15]. 

• Identification- Delineate where the path ends and the play area begins by providing 
a visual or tactile cue.  

• Consistent –use same colors or textures to keep the path be consistent.  

6.4 Zoning 

Area zoning will allow fewer opportunities for accidents to occur, and will also en-
courage children to use the playground in a suitable way.  

• Age appropriate- playgrounds intended to serve children of all ages, the layout of 
pathways and the play area should show the distinct areas for the different age 
groups.  

• Buffer-The areas should be separated by a buffer zone, which could be an area 
with shrubs or benches for parent or caregiver.  

• Safety-This separation and buffer zone will reduce the chance of injury from older, 
more active children running through areas filled with younger children with gen-
erally slower movement and reaction times.  

6.5 Equipment 

When selecting playground equipment, it is important to know the age range of the 
children who will be using the playground. Children at different ages and stages of 
development have different needs and abilities.  

• Accessible-providing play equipment that is accessible to children with disabilities 
and encourages integration within the playground. 

• Age appropriate-Playgrounds should be designed to stimulate children and encour-
age them to develop new skills, but should be in scale with their sizes, abilities, and 
developmental levels.  
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• Encourage development-Play components should be chosen carefully to engage 
multiple senses, develop skills and encourage social interaction. 

• Fare of use-Play components are to be linked to an accessible route through the 
playground. One of each type of play component is to be accessible. 

Some playground equipment may causing high dangerous injury, are not recom-
mended for use on public playgrounds, including: Trampolines, Swinging gates, Giant 
strides, Climbing ropes that are not secured at both ends, Heavy metal swings, Mul-
tiple occupancy swings, Rope swings [16]. 

6.6 Signage 

Signs and Labels around playground equipment are used to provide safety informa-
tion. Some signs are for information, some are for warning, and some are for user 
education. The signs and labels typically contain theses information as follows [17]: 

1. Information signs: (1) Manufacturer’s Identification (2) Age appropriateness (3) 
Supervision recommendation (4) Ideal surfacing depth markers (Recommended) 

2. Warning signs: (1) Removal of helmets, drawstrings, or accessories around the 
neck (2) Hot play surfaces (3) Hard Surfaces  

3. User education: (1) Rules (Recommended)(2) General Information (Recommend-
ed)(3)    Street Signs (Recommended) 

• Safety-Signage with a plan view of the area and a site map defining individual site 
features and activities should be provided for larger play spaces. 

• Age appropriate- use diagrams instead of words will let information more clear for 
children. 

• Easy for user-Signs should be brief and to the point. Multi-language or diagram in 
signs can be more effective. 

6.7 Surface Material 

Playground surface is the material that lies directly beneath and around playground 
equipment. There are two categories of surfacing material: unitary and loose. Unitary 
Surfacing Material is a manufactured material used for protective surfacing in the use 
zone that may be rubber tiles, mats, that forms a unitary shock absorbing surface. 
Loose-Fill Surfacing Material is material used for protective surfacing in the use zone 
that consists of loose particles (i.e. engineered wood fiber and rubber mulch). Tiles 
made of rubber composite are widely used as a protective surfacing against head in-
jury in playgrounds since they have good climate resistance and low maintenance 
costs [17]. 

• Safety-Both of the two kinds of materials are suitable for protect child’s safety 
• Accessible- accessible surfacing should be firm, stable and slip resistant enough to 

be accessible by individuals using mobility aids or wheelchairs. if Loose-Fill Sur-
facing Material is used for protective surfacing ,special panel could be used for the 
path for wheelchair user. 
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• Aesthetic- a user friendly playground its surfaces should designed with aesthetic 
thinking to please the user.  

7 Conclusion 

Friendly design is both a user-center concept and concept to satisfy the most of 
peoples. After analyze the playground through user-tool system design model, design 
guidelines was proposed through design demands about safety, fair, easy, universal. 
The study found: a friendly playground design should consider comprehensively   
various factors such as the environment safety, approach accessible, play quality, and 
aesthetics, which will enhance the city adaptivity from a friendly park playground 
design thinking. 
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