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It is hoped that through a careful reading of this design project, the life
of blind people could be enriched.
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Blind children in Blind Children School in Tibet. (Wang2006)






Abstract

According to World Health Organization 2013 statistics, there are
approximately 285 million visually impaired people in the world, 39
million of whom are blind. In China, the country that I come from,

it is estimated that there are around 12 million children are visually
impaired. This design research project focuses on the reading needs of
this audience by exploring book design for children and blind people’s
ability to perceive despite their ‘loss of eye’. In it I apply haptic theory,
cultural criticism, and secondary research into blind people’s sensory
experience to re-purposing the visual language, format and construction
of the book. Through this rethinking, and return to my cultural motifs,
legends and forms, I aim to probe how tactile design can assist

unsighted people read and understand text.
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According to a report from World Health Organization (WHO), the total
number of visually impaired people in 2013 was approximately 285
million, and 3% of the world is blind population are children. Compared
to 2004, in which there was about 1.4 million children suffering from
blindness, it seems that the visually impaired group is becoming smaller
and smaller. However 285 million people is still a large group. It means
that in the world, there is a large amount of people who are suffering
from the disability of blindness. Therefore, how to enrich the lives of
blind people remains a big obstacle for the world. For decades, WHO
and its member states as well as its international partners have tried
their best to eliminate the primary cause of avoidable blindness through

provision of technical support to carry out monitoring and coordination
(WHO, 2012).

It was in 2009 that I first had a connection with blind people and came
to realize how blindness impacts on their lives. For five days in that
year [ worked as a child-care giver for my neighbour taking care of their
five-year-old daughter, Coco who was born blind. One day, after Coco
made me keep on reading story books for about four hours, I decided

to try to teach her a new game in order to give her something to do and
so as to enrich her life as a result. This new game was painting, which
was normal to other children but was something she had never learned
before. The results of that game totally amazed me. I was amazed to

find that Coco had the ability to draw and describe shapes easily.



Mang ---- Loss of Eye

This experience has encouraged me to believe one thing ---- that blind
people might have the ability to understand and perceive shapes. If this
has some truth, then blind people could read as well through words

made of shapes as well.

Bearing this goal in mind, I had read a lot of previous research and
articles to strengthen the belief that blind people can read with the help
of shapes. With this encouragement, I have decided to try to explore a
tactile book for blind children.
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H, HERGMR) 1.

CU S RT

Blind means that there is no

eyesight in eyes.

The Motivations of the Characters

1. Definitions used in this research design

1.1 Blind and blind people

The Chinese character ‘5, or ‘mang’, means blind in the mainstream
language of China, Mandarin. This character is formed of two parts; the
first part ‘1 means loss, while the second part ‘H’ represents eye. The
definition of blindness in Chinese means the loss of eye (vision).
According to the Royal New Zealand Foundation of the Blind
(RNZFB), blindness is defined as “a condition which causes sight loss
e.g. cataracts, diabetic retinopathy, macular degeneration, glaucoma,
myopia” (RNZFB, 2009, p. 1). According to the definition of RNZFB,
there are different kinds of blindness. As to total blindness, it is usually
defined as having very little or completely no visual sense (RNZFB,
2009). For most unsighted people, they can still partly experience light
or shapes (RNZFB, 2009.). For grown-ups, sight disability means the
difficulty or disability of seeing ‘ordinary newsprint and/or the face of
someone from across a room, even when wearing corrective lenses’
according to Statistics New Zealand (Statistics New Zealand, 2007, p.
2). For children, sight disability means “blindness or having trouble
with eyesight, even when wearing corrective lenses” (Statistics New
Zealand, 2007, p. 3).

The post-Census analysis found that there are 11,400 children and
59,700 adults out of 71,100 people in New Zealand who have a serious
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visual impairment (Statistics New Zealand, 2007). VISION 2020 New
Zealand reported that, in 2009, “almost 125,000 New Zealanders over
40 had vision loss, and around 12,000 were blind” (p. 2); and the Vision
2020 target for severe visual-loss in children is to reduce the global
incidence from 0.75 to 0.4 per 1000 children by 2020.

In China, the blind population increases by about one person and three
low vision patients every minute. According to WHO research data
there are about 17 million eyesight disabled patients in China at present,
occupying more than a quarter of the total blind population in the
world. The population of eyesight disabled patients in China is really

a large group. What’s worse is that according to the China Disabled
Persons Federation (CDPF), there is one person out of 60,000 visually
impaired people who has the ability to read Braille publication (Foster
& Resnikoff, 2005). According to the reports, most eyesight disabled
patients do not even have access to Braille publication, letting alone
reading publications designed for them. However, in comparison to a
non-sighted person, a sighted person would be able, on average, to have
access to read 40 books each per year (Chinadp, 2013, p. 4). For blind
people, the lack of blindness education could cause ‘double blindness’
(Chinadp, 2013, p. 3), meaning lack of vision and lack of literacy.
Therefore, in order to prevent double blindness, a lot of research has

been conducted to help eyesight disabled people to live a better life.
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‘The hands want to see, the eyes

want to caress.’

Johann Wolfgang von Goethe

1.2 Haptic theory

Haptic is associated with the sense of touch. Haptic theory is designed
to explore the importance of touch in our perception process. Just as
Goethe has said, “The hands want to see, the eyes want to caress”,

for eyesight disabled people, even though they may not have access

to a normal life like sighted people, they could still live a normal life
by their hands, especially by their touch system (Pesquita, Brennan,
Enns, & Soto-Faraco, 2013). Haptic theory mainly deals with the matter
of touch in our daily life. According to research, when one part of a
person’s body is weaker, then the other parts of the person would be
stronger so as to partly make up for the loss of function of an organ
(Grabowecky, List, lordanescu, & Suzuki, 2011). For eyesight disabled
people, even though they have problem with their eyesight, there is
nothing wrong with their hands and touch system; instead, the touch
system could be stronger than sighted people. Now days more and more
books are designed for eyesight disabled people based on haptic theory
(Fuchs, Moreau, & Guitton, 2011).

According to haptic theory, touch is core. Therefore, during the
process of this design research, touch is at the heart of the reading
system for eyesight disabled people. Without touch, the tactile book
would probably make no sense. It is acknowledged that through touch,
eyesight disabled people would gradually learned to comprehend
shapes, forms, and patterns. As a matter of fact, there is no denying the

importance of touch in the reading process of eyesight disabled people.



As to a touch system for eyesight disabled, they could use their hands,

skins, faces.

In recent decades, people have come to rely on visual experience a great
deal. Therefore, more and more attention has been given to research
visual experience for sighted people as well as eyesight disabled

people (Levin, 1993, p. 205). During the research process of human
visual experience, there is little research covering the sense of touch.
According to haptic theory, sense of touch is of equal importance to
eyesight, if no better than eyesight. This brings us to the question: What
does touch mean for us? Why it is so important? Ackerman (1990)
argues that “our skin is what stands between us and the world. If you
think about it, no other part of us makes contact with something not us
but skin” (p. 46). Through the touch system in skin, eyesight disabled
people can feel the change of temperature and the change of sunlight.
As a consequence, touch is of great importance for human beings, no

matter whether they are eyesight disabled people or not.

At a primary level, touch is a sort of self-awareness, which could help
us recognize ourselves (Pallasma, 2005). Compared with eyesight,
touch has some advantages in that a sense of touch can help us touch
things easily, and through touch, people can form the general sense
of the objects, while eyesight cannot handle things related with sense
of touch. As Pallasma (2005) points out the reason why people rely

on their senses of touch is probably because people start to have the
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ability of touch before they are born. This sensory capability was built
up even earlier than vision. For example, when people wake up in a
dark and quiet night, and go out of their room without turning on the
light, what people would do is probably use their hands to explore the
things in front of them, so as to avoid bumping into something. Except
for the sense of balance, the sense of touch is applied to self-navigation
incisively and vividly. For blind people, surely touch dominates their

everyday lives.

2. Previous research of disabled people’s reading
system

Schmidt (2005) points out that unsighted people actually possess the
ability to see “in the sense of understanding ”, although how and what
they might see is very different from sighted people. Walhof (1996),
who was born blind, describes that when sighted people read a book,
they may scan the pages through using their eyes. Similarly, blind
people could use their fingers, hands and even their feet to have a brief
sense of the environment they are living in. Similarly, they could use
their hands to scan the content of the book instead of scanning with
their eyes. The book content is totally different from sighted people’s
content: the content is a specific object or a Braille book. To some
extent, using touch to understand things has much in common with
vision (Kennedy, 1993). Blind people are able to use their hands to

read and understand Braille, but are they able to read shapes? Pring and



Rusted (1985) state that “pictorial representation may be like a symbolic
language system, accessible to touch and vision alike” (p. 3). Also,
Kennedy (1980) found out that those people who have been visually
impaired since their birth and those who acquired blindness have the
ability to understand pictures. This evidence suggests that visually
impaired people can make some kind of connection between touch and
pictures similar to what sighted people do. However, discovering the
world through touch is significantly harder than seeing as not everyone
has a very sensitive touching ability. According to the research from
Vision 2020, there are only 10% blind people who can read Braille
expertly through touch (2003). Also, the ability to read Braille needs to
be trained from an early age. It is extremely hard for adult blind people
and adolescent visual impaired people to develop the skill of using the

top of their fingers to read.

For a long period of time, the main role of children’s reading literature
was to introduce the audience to knowledge much like textbooks.
Modern children’s books, with brightly coloured covers that appeal

to children, were not created until approximately 100 years ago (Yu,
1997). With the development of knowledge and society, the requirement
of the content for children would also change. What seemed suitable

in the past may not be suitable in the present. In another words,
textbooks could not satisfy the curiosity and imagination of children
any more. Faced with new environments and society, the demand for

change in textbooks for visually impaired people should be met. As

Mang ---- Loss of Eye
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Yu (1997) claims, children’s reading literature did not change until the
nineteenth century. It is a fact that literature should keep pace with the
development of society. The development of children’s books reveal a
spiralling trend between pragmatism, which means “an approach that
evaluates theories or beliefs in terms of the success of their practical
application” (Yu, 1997), and romanticism, which has a more open and
creative form. In the conceptual development of my design, I used

the romantic form, which emerged 1962 (Yu, 1997). Furthermore,
according to the 2013 research conducted by scientists from Harvard
University and Beijing University, toddlers build up an understanding
of abstract shapes from around 4 years of age (Dillon, Huang & Spelke,
2013). While sighted children can quite easily understand textbooks
designed for them with the help of their parents, teachers and other
older people (Yu, 1997), blind children need the support of other people
as a guide to understanding how to interpret the environment (Walhof,
1996). 1t is strongly acknowledged that an eyesight disabled person

can read and learn through the help of sighted people. Therefore, for
this design work, it is suggested children are accompanied by sighted

people who can read the content for them.

The reason for choosing the scroll as the format for my design emerged
from research into the best reading mode for eyesight disabled people,
and this mode has a significant difference to that of a sighted person.
Walhof (1996), a visually impaired person since birth, states that

sighted people use their eyes to scan the text on books whereas blind



people use their hands and feet instead. There are many kinds of books
for sighted children; and nowadays, those books not only have beautiful
illustrations, but also blend in other forms of multimedia, such as sound
effects, and pop-up engineering. However, most Braille books are very
thick and contain almost no illustrations. What is worse is that the
characters are not well developed and thus not engaging for the eyesight
disabled people to read. As a consequence, most of the textbooks
designed for eyesight disabled people do not meet the demand they

have for engaging literature that they themselves can read.

Therefore, the book design in this research, a tactile scroll book, is
designed to make an attempt to enrich the life of eyesight disabled
people by the action of “reading” and make their lives more interesting.
Also my hope is that my design work will be able to help blind children
develop space consciousness at an early age, which is very important
but also very hard for them to cultivate. Visually impaired people can
use their acquired skill with their sense of touch to perceive things,

but this kind of ability is not easy to develop and needs to be nurtured
at an earlier age. Based on these key criteria, I looked into ancient

and traditional scroll and cliff paintings for inspiration. CIiff painting
might be the oldest form of recording and documenting events; and the
scroll is the oldest form of the book produced during the ancient age of
China (Eardley & Pring, 2006). I posit that a scroll on the wall could
be a book for the eyesight disabled in that through the touch system

of eyesight disabled people, they can gain information from the scroll
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book (Loitsch & Weber, 2012).

According to Jolley (2010), sighted children aged from 4 to 7 years

old are not be able to concentrate for a long period of time. Blind
children too cannot concentrate for a long period of time (Sarkar, Das,
& Rudrapal, 2013). Their concentration span might be even shorter, so,
the scroll format seems to be one of the best choices in this instance
because it could help the eyesight disabled people learn easily and is
short. For blind children, reading this type of book might not only need
the guidance of parents, but could also be in the company of sighted
children, or a friend who is able to read the story to them. This kind of
activity could also improve the social consciousness of blind children
from a young age. As a blind person from Hong Kong observed, social
ability is very important for blind people, especially with sighted
people. The reason for pointing this out is because it is unavoidable

in their daily life (Lai, 2013), and blind people usually rely on sighted

people to guide them around.



Case study analysisII:
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In 1824, Frenchman Louis Braille invented braille, a tactile writing
system consisting of six dots that could be combined to convey
meaning. For all vision-impaired people, this opened the door to
knowledge. Three years later, the first braille book was published in
the UK. After this, most countries began to establish libraries for blind
people. In China, the Chinese Braille Publishing House established
China’s first braille library, called the Chinese Braille Library in
October 1994 (Chinadp, 2013). All the braille books in that library are

offered to blind Chinese citizens for free.

In one sense, blind people have to face more challenges in life than
sighted people do. From a sighted person’s perspective a visual
impairment means that life is harder. Therefore, it is essential to take
efforts to build a learning system for visual impaired people. However
in China the situation is not optimistic. Education for blind people is
one of the biggest problems facing Chinese society. In Shanghai, there
is only one school for blind children ---- the Shanghai Blind Children’s
School (image 2). This school is the only stated-owned school for the
blind in Shanghai. On one hand there are a few schools for the blind and
on the other proportion of the blind people in China is increasing every

year, there does not seem to me to be enough books designed for them.

I decided to come to New Zealand to continue studying design in 2011.
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image 2
Shanghai Blind Children’s School,

2007. Shanghai, China. Photograpl
Zhiqing Yu, courtesy of Zhiqing Yt

After this, I began looking into the Western designers involved in
research about design for blind people. At the beginning, I did not find
a lot of related design work, but in further research, I found out that
there are not only designers working in this area, but also lots of artists,
and even some educators who teach blind children, as well as parents
of visually impaired children. Current books for the visually impaired
are either very old fashioned or not specifically aimed at blind children.
In my research, I aim to provide a book specifically to educate blind
children.
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At the very beginning of my research into design precedents, a book
which is called ‘Blind’ caught my attention. The author of the book is a
female photographer, Sophie Calle. She interviewed many blind people
about the most beautiful thing in their mind, and took pictures based

on the interview. That huge, yellow hardcover book was the first book
which introduced me into the world of blindness. The author uses a
sighted person’s view to explain blind people’s understanding of colour
(image 5, 6) In this book, touch is mentioned by the interviewees more
than once, and is also mentioned in almost all the books that I have read
during my research (image 3,4). Also, in reading Calle’s book I have
understand that many visually impaired people can do simple reading,
which is really important for my research. Therefore, touch is at the
heart of my design research.
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image 3
Blind, Sophie Calle, 2011, Actes Sud
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image 4

An internal braille page in Sophie Calle’s Blind book
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image 5

An internal page in Sophie Calle’s Blind book describe a blind boy’s favorite colour green
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image 6

An internal page in Sophie Calle’s Blind book describes a blind boy’s favorite colour ---- green
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In April 2012, two students, called Alex J. Brien and Matthew Chenard
created a tactile mural at Perkins School for the Blind in Watertown,in
the United States. This wide-scale mural combined two-dimensional
murals (elements such as the park scene) with three-dimensional objects
such as the park bench, tree bark, artificially scented flowers and so on
(image 7). Blind people could use their touch system to feel the trees,
bark, flowers and other objects, simulating the sensation of wondering
in the garden. This research has made me realize that there are lots of
ways to educate blind people, such as a “textbook” that could provide
an experience beyond a 2D books. This work encouraged me to think
that my work could use an interaction form, which would encourage
visually impaired children to “read” my book in an experience
framework.
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image 7
Tactile mural, Alex J. Brien & Matthew Chenard, Watertown, the United State, 2012
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This artwork seems to have been created in the same spirit as the
museum for the blind in the United States, which encourages vision
impaired people to discover the world through touching. Tactile artist
Ann Cunningham, who is from the US, exhibited a very special public
art installation in the lowa Department for the Blind on July the 10th,
2009 (image 8). Just as the name of the event Please Touch the Art, the
main purpose of the seven pieces of artworks was to encourage people
who could not see to experience the paintings through touch. As the
artist said, “most art is of the ‘do not touch’ nature, but this artwork is
meant to be touched and interpreted.” (Cunningham, 2009, p. 4). As is
evident from these images, both artworks highlight a significant fact
that for blind people the best way of acquiring information and learning
about the world seems to be through touch. This artwork is base on
stories and western legends. This made me start thinking about using a
traditional Chinese legend as a medium to show and give blind children,
especially Chinese children, knowledge and information which could be
more entertaining.
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image 8
Please Touch the Art, Ann Cunningham, Towa, the United State, 2009
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During my online search, I found some tactile books that were created
by blind educators and parents of blind children. Although these

books are not as professional as the ones designed by artists and
designers, they are very practical. These books are more focused on
explaining general knowledge. For example, one of the books uses two
paintbrushes, one bigger and the other smaller, to explain the meaning
of ‘size’ for blind children, which you can see demonstrated in image
9. These books are not only very practical, because they are based

on the experience of teaching, but they are also easy for people to
produce themselves. These books made me realise that it would be very
important for my design research to incorporate general concepts (like
size) into my final work, therefore I made my ‘ten suns’ into different
sizes to try to help blind children get the concept of big and small.
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image 9

How to make tactile pictures understandable to the blind reader, Yvonne Eriksson, 1999
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Gabby O’Connor, a Wellington-based artist used a huge amount of blue
paper to create and construct a large paper carving artwork that is called
What Lies Beneath (image 10). In the art gallery the artist folded out
the huge shapes so as to let people have an immersive feeling like being
under water. This artwork gave me the idea of using paper engineering
as the mode of expression for my design output.

Artists and designers are exploring a range of alternative methods in
order to try to enhance the reading experience for vision-impaired
people. Some of the artist/designer created textbooks are practical;
some sensory artworks are created by blind people themselves; some
designer creations for the blind are 3D books that are customized by
using 3D technology. There do not appear to be many art or design
works that combine all the advantages of such methods together. In
my design research, the most important core components are making a
information engaging and interesting for blind children.
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image 10
What Lies Beneath, Gabby O’Connor, Auckland, New Zealand, 2011
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The Century of Artists’ Books, by Johanna Drucker, is the seminal
full-length study of the development of artists’ books as a 20th-
century art form (Drucker, 1995). By situating artists’ books within

the context of mainstream developments in the visual arts, Drucker
(1995) raises critical and theoretical issues as well as providing a
historical overview of the medium. Within its pages, she explores more
than two hundred individual books in relation to their structure, form,
and conceptualization. In this book, people are asked to broaden their
knowledge and understanding about books. To be exact, a book refers in
essence to something that could be useful and give people knowledge.
Refleching on Drucker’s comeptualising of the book opens us up to the

idea that a scroll on the wall could also be understood as a ‘book’.



Self-authored work I\/
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Some proper nouns and techniques used in this chapter are introduced
to help accomplish this design research. It is acknowledged that
eyesight disabled people cannot read normally. Therefore, their learning
and reading cannot, without the support of the teachers understand
different shapes and patterns. In this chapter, techniques including
storytelling, paper folding and the correct use of Chinese characters’

formulation are introduced.
1. Book

What is the oldest form of documentation? What stores knowledge,
ideas, and beliefs about the world? I suppose the answer for most of us
would probably be a book. The history of the book is said to be longer
than four thousand years (Haslam, 2006). In the ancient world, there

were just a few people who could read or write (Martyn, 2011).

As the nation at that first invented paper, printing and printing skills
(Lyons, 2011), Chinese people are proud of themselves. The origins

of Chinese characters, Hanzi (the Chinese term) has experienced the
following stages: Oracle bone script period, Bronze Age, Regular script
period. A very famous Chinese linguistician, named Chu Junsheng,
wrote the book named ‘the explanation of Chinese characters’
pronunciation and their word formation’. He stated that ‘/Ef3, I

H TR, Rl EET 5, JE S T4 which

translates as, ‘in ancient times, people used knifes to cut characters on



bamboo, in mediaeval times, people started painting on silks using oil
paints; in current times, people began to write on paper’. In English, the
word ‘book’ comes from bok which is an Old English word (Haslam,
2006), and is associated with ‘beech tree’. Haslam (2006) states that
“Beech boards were written on by Saxons and Germans, and a literal
definition of the book is board writing.” The first book designers were
Egyptian. They did not use the modern form of their nations’ characters
but scrolls, which could be rolled up. This is known as the oldest form
of books. Since then, the book has been widely used in the areas of
education, religion, politics in print or manuscript form in the last “two
and half millennia” (Lyons, 2011).

For us, the traditional form of a book might be a few printed and bound
papers that we could hold in our hands like I designed as my bachelor
graduate design (image 11). The Oxford Dictionary definition of the
book is a “portable written or printed treatise filling a number of sheets
fastened together” (Simpson & Weiner, 1989). The Encyclopedia
Britannica states that the meaning of book is an “instrument of
communication” (Britannica, 1974), which describes the public value
of books. From these two explanations, it is not hard to tell that a book
is not only a common form of documentation, but also a form for
disseminating information. With the invention of the book, the way
that people exchanged and spread resources, not just physically but
mentally, had changed dramatically. Even though we are so familiar

with modern media such as television or radio that can entertain us
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as well as educate us, there are still many people who like to buy or
borrow physical books. The reason for this might be that books are
easily transported; it might also be because reading a book allows us to
inhabit a imaginary space of our own. For sighted people, books offer
an experience similar to the enrichment gained from visiting a museum
(Ackerman, 1990); for blind people, this ‘museum’ needs to be opened
(Chinadp, 2013). Further more, readers decide the type of reading
forms they wish to engage in. For blind people, the limitation of visual
offerings brings out a unique way of reading. What we have to realize
is that the ‘book’ is for visually impaired people, instead of sighted
people, which means the ‘book’ exists for the needs of blind people. So

in my work, all the elements I used are not for sighted people.

My book is designed for the entertainment as well as education of blind
people. Maybe, it could be understand as a mural, but in fact, it is also
a book that can actively give blind people knowledge and confidence to

overcome the difficults their might need to face.
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image 11

Zhiqing, Yu. Undergraduate collection Talking with Friends, a book for blind children, 2010. Shanghai, China.
Photograph Zhiqing Yu, courtesy of Zhiqing Yu
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2. Paper and paper folding

Ever since I was a child, I have had a very special feeling for paper.
This is not only because Chinese people first invented paper, but also
because I have a deep passion for making hand-made books and for
paper folding. I remember that I spent most of my childhood in my
hometown folding, cutting and pasting different kinds of paper into
various shapes and forms (image 12). The most exciting time for me
was every Friday afternoon, because Mum always bought me lots of
colourful paper on that day. Sometimes my parents would feel a bit

worried about their little daughter playing with paper all the time.
Even now paper folding is still a predominant activity in my adult life.

image 12

Prototypes. 2013. Wellington, New The reason I have chosen the phrase ‘paper folding’ instead of paper

Zealand. Photograph Zhiging Yu engineering is not just because I do not think I am good enough to be

courtesy of Zhiging Yu called paper engineer, but because I want to let everyone know that
making a book for blind children is not hard or profound. It can be very

relaxing and happy.

The historical story about paper is that it was invented by Ts’ai Lun
around 105 A.D. Doctor Lao Kan and Shih Chang-ju (1968) discovered
that “the oldest paper in the world in the ruins of a watchtower in
Tsakhortei, south of the Bayan Bogdo Mountains, in the modern Ning-
hsia area” (Lao & Shih, 1968, p. 18). Fifty years later, Sir Aurel Stein
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and Dr. Sven Hedin, two great archaeologists, found a number of pieces
of “very thin, yellowish”, “vegetable fibre paper in a tomb in Pa-ch’iao,
Sian” (Heller, 1978, p. 185); and consequently believed the fibres to

be made during the Han dynasty (202 B.C.-9 A.D.). Almost all the

evidence suggests that China was the first country that invented paper.

Paper plays an extremely important role in printing media, especially

in the creation and production of books. You would never sell a stack
of paper, some ink and mucilage to anyone who wants to buy a book. If
paper had never been invented, there would never have been any books,
journals, newspapers, or magazines sold around the world. The portable
lightness and flexibility of paper has not only made it easier to record
and disseminate information, but it has resulted in the creation and
production of numerous formats, many of which can be shared around
and enjoyed in public and in private. For me, papers have different
characters and feature much like people, as they are made from different
kinds of materials. Because of this, I decided to explore range of paper
stock in making this tactile scroll book and the shapes symbolic of

the text.

My tactile scroll book is constructed from paper and consists of a
number of three-dimensional shapes that are designed to represent
key elements from the narrative (Magnusson & Rassmus-Grdhn,
2005). It 1s clear that paper is just paper, and paper could not stand

for knowledge alone. However, if there are words on it, then it can be
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used as a book for sighted people. For eyesight disabled people, when
characters of words are made of different shapes and patterns, they can
be read by the touch system in a viaually disabled person’s body. With
the help of teachers and classmates as well as their parents, eyesight
disabled people could read a book made from paper and characters of
different shapes and patterns. It is understood that even though there

is something wrong with the eyesight of a visually impaired person,
their touch system is still sound. Through touching the characters,

they would have an impression in their mind about the object they are
touching. Meanwhile, if at the touching moment, there is introduction
of the concept of the object they are touching by teachers, then visually
impaired people can remember the object (D’ Angiulli, Kennedy, &
Helle, 1998). Thus, as a result, they can learn about the world gradually
with the help of tactile scroll books and teachers as well. Word by
word, phrase by phrase, they would build up their own understanding
of the world.

3. Culture & Mandarin

Because of the limitation of English translations of Chinese research
documents, I chose to read Chinese academic papers and books. In

the following section, some of the quotations are my translations from
ancient Chinese to modern Chinese and finally into English. Because I
am not a scholar of ancient Chinese, all the translations are based on the

degree of ancient Chinese language I acquired during my undergraduate



study. So, while the translation might not be very precise, the main

meaning should be correct.

The development of society in China is like a spiral rising upwards.
Since the great Cultural Revolution (1966-1976) Chinese people have
gradually started to pay attention to their own culture. Nowadays,

the phrase ‘humanistic concern’ is talked about more often, not just in
relation to our daily life, but also in relation to art. Also, because
China is becoming economically stronger, Chinese people are able

to return to focusing on their culture instead of thinking about basic

needs such as food.

Culture means the arts and other manifestations of human intellectual
architectural achievement regarded collectively as the ideas, customs,
and social behaviour of a particular people or society (Oxford English
Dictionary, 2013). Language is one of the most important parts of

culture and is the main subject I will discuss in this section.

While engaged in this research, I drew on my Chinese cultural
background. I developed a symbolic language or symbolic form for
making tactile scroll books. In this design research abstract concepts
such as Chinese Hanzi are turned into a visible forms, so that, eyesight
disabled people could have an imagined tactile concept with the help

of teachers.
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The ancient Chinese documenting tool Hanzi is one of the oldest scripts
in the world. The characters were used to be read, and many dialects
existed because of different regions. Then a standard pronunciation
system was made to guide the correct use of Hanzi, which is now
understood as Mandarin (Wang, 2008). The history of Hanzi is more
than 4500 years old. It has been in use dating back to late Shang
dynasty (Xu, 1963), and is still used by Chinese people today. The
development of the script form includes oracle bone inscriptions, large
seal script, small seal script, official script, and regular script. At the
present, there are about 150,000 pieces of oracle bones that have been
found of which 4,500 are characters (Wang, 2008). The main structure
of the modern Chinese that we use today is based on the small seal
script that was developed and unified by King Qin Shi Huang of the Qin
dynasty (Wang, 2008). Hanzi, or Chinese characters, are very different
from English or other Western writing forms. It is a type of ideograph
that came about from linking pictures and ideas (Wang, 2013).

Chinese characters are more like symbols than letters (Wang, 2013).
The formation of Chinese characters contains pictographic, knowing,
echoism, self-explanatory, conversion, and metonymic features (Wang,
2008). In this study, I use the pictographic feature in formulating my
design works. In the formation of a pictograph, most Chinese characters
(Mandarin) are formed from two parts, one of which represents the
pronunciation and the other the meaning of the word (Wang, 2013).
One of the most significant features of Chinese is that the character

forms are usually made by adding another simple character or radical,



for example the word ‘#”, or ‘cun’, which means ‘village’. The part
of /K’ (wood) represents the meaning of this word which means the
material used to build up the village while the other part *~]" represents

the pronunciation of this character.

As I stated before, the other five features of Chinese characters, namely,
knowing, echoism, self-explanatory, conversion, and metonymy
(Wang, 2008), which are the other six ways of the formation of Chinese
Hanzi, were not considered for this project. I will now describe how I
developed and tested some simple structured characters based on my
research into Hanzi. In my work, some of the patterns, such as ‘tree’,
are experienced as pictorial, and the others are pure abstractions for

a western audience, however all the patterns which are created in my

work are abstract forms based on Chinese characters.

3.1 Character formation test:

According to haptic theory, touch is of great significance to the human
perception system (Krajnc, Knoll, Feiner, & Traar, 2011). Through
touch, eyesight disabled people can have a feeling of the general
structure of an object. It is acknowledged that Chinese characters are
ideographic words, which link the picture and the meaning the words
represent. As a matter of fact, eyesight disabled people can easily
recognize Chinese characters with the help of their teachers, friends and

parents as well.
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In this part, a number of simple Chinese words are tested by the sighted
people to see whether there is great difficulty of sighted people in
recognizing the meaning of Chinese characters (image 13, 14, 15, 16,).
For example image 15, this character formation means mountain, when
I showed this image to them, people could understand or guess the
actual meaning of it. This part is designed to explore the formulation

rule that governs the Chinese characters.

A
A A

image 13 image 14 image 15
Character formation test - Door. Character formation test - Net. 2013. Character formation test - Mountain.

2013. Wellington, New Zealand Wellington, New Zealand 2013. Wellington, New Zealand



A~

image 16
Character formation test - Umbrella.

2013. Wellington, New Zealand
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image 17

Character formation test. 2013. Wellington, New Zealand. Photograph Zhiqing Yu, courtesy of Zhiqing Yu



Mang ---- Loss of Eye

image 18

Brainstorm of character formation test. 2013. Wellington, New Zealand. Photograph Zhiqing Yu, courtesy of
Zhiqing Yu
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image 19
Character formation test . 2013. Wellington, New
Zealand. Photograph Zhiqing Yu, courtesy of Zhiqing Yu
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3.2 Key words test

This test is designed to help eyesight disabled people build a link
between sense of touch and the meaning of the words which are
recreated by shapes. According to haptic theory, eyesight disabled
people have the ability to recognize words through touching.

(1) Fire
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image 20

Key words test - Fire. 2013.
Wellington, New Zealand.
Photograph Zhiqing Yu, courtesy o
Zhiqing Yu
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(2) Sun

image 21

Key words test - Sun. 2013.
Wellington, New Zealand.
Photograph Zhiqing Yu, courtesy of
Zhiging Yu

(3) Flower/happiness

image 22

Key words test - Flower/happiness. 2013. Wellington, New Zealand.
Photograph Zhiqing Yu, courtesy of Zhiqing Yu
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(4) Dry

image 23

Key words test - Dry. 2013.
Wellington, New Zealand.
Photograph Zhiqing Yu, courtesy ¢
Zhiqing Yu

image 24

Key words test - House. 2013.
Wellington, New Zealand.
Photograph Zhiqing Yu, courtesy ¢
Zhiqing Yu
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(6) Hero

image 25
Key words test - Hero. 2013. Wellington, New Zealand.
Photograph Zhiqing Yu, courtesy of Zhiqing Yu

(7) Dragon

image 26

Key words test - Dragon. 2013.
Wellington, New Zealand.
Photograph Zhiqing Yu, courtesy of

Zhiqing Yu
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4. |dea generation

The idea generation of this design research is to encourage visually
impaired children aged from 4 to 7 years old, and who have the ability
to read better. Further more can blind children aged 4 to 7 years old
understand the different quality of materials? Eriksson (1999) states that
children begin to start building an understanding of the different quality

of materials around age one.

For children who are from 4 to 7 years old, pictures are quite important
in their reading materials (Yu, 1997). During the reading process, a 2D
book with pictures does not satisfy the demands of eyesight disabled
children. They want material to touch and feel instead. Therefore, in my
design research, I created tactile image to replace those pictures which
could just be seen by eyes. I changed 2D images into 3D through paper
folding. All tactile pictures could be ‘read’ and ‘scanned’ by finger tips
(Walhof, 1996).
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5. Storytelling

5.1 Research of storytelling

In general, children’s early education relies on story telling treading
aloud of educational literature from teachers and parents. Stories,

such as legends can be considered as one of the best literary forms

to empower children to be independent and confident. Legends, in
particular, play a significant role in troubled children’s therapeutic
process by providing a good foundation for their later development. The
personality development of blind children seems to be much harder than
normal children because of the disability of their body is challenging.
As Bull and Rumsey (1988) point out “Growing up with a visible
physical impairment in many cultures has been shown to place children
at risk for low self-esteem, peer rejection, withdrawal, and future
adjustment difficulties” (Bull & Rumsey, 1988; Harper, 1991; Wright,
1983, as cited in Harper 1997). In particular, there are some similarities
between the development of blind children and the development of
troubled children, such as a lack of self-confidence (Walker, 2009), the
difficulty for them to be accepted in a social circle (Lai, 2013), and low
self-awareness (Walker, 2009). Further, Vision 2020 reported that only
10% of blind people could read Braille. If eyesight disabled people are
not well educated at an early age to use the touch system in their bodies,
it will be hard for them to gain an ability in reading Braille through
using the sense of touch in their bodies. Consequently, helping vision-

impaired people develop a sophisticated touching capability when they



are young becomes extremely important. Nowadays, a lot of textbooks
or reading systems designed for visually impaired people do not
distinguish young eyesight disabled people from adult eyesight disabled
people. In fact, it is very difficult to educate adult eyesight disabled
people as they have become so dependant on using their eyes through
out their lives. For young visually impaired people it is easier for them
to develop a touching and reading system. Therefore this research aims

to build up a reading system for young visually impaired people.

Legends are beneficial for troubled children’s development as

they allow them to see the world in particular ways. One feature
common to most legends, as Sturgess and Locke (2009) claim, is that
stereotypes influence powerfully across different cultural backgrounds
in determining modes of representation in popular literary texts. That
1s, legend stories always have a conventional narrative routine, In the
story ‘The sun and the archer’, on which my tactile narrative is based,
the human hero needs to conquer lots of natural challenges in order to
save the world. According to studies investigating reading accuracy
and response times, children can make inferences from counterfactual
information in a fairy story as they can from stories based on the

real world (Bowyer-Crane, Snowling 2008). And, as Walker (2009)
asserts, troubled children are much more likely to immerse themselves
in situations similar to their own lives. I argue that the same is so for
blind children. In associating themselves with the hero characters of

the legends, they learn morals and values and how to deal with their
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image 27

Storytelling - Original text.

2013. Wellington, New Zealand.
Photograph Zhiqing Yu, courtesy of
Zhiging Yu

own inner problems in their real lives. For instance, there is a paragraph
which is told as “The light shined into Hou Yi’s eyes, so he could
hardly see. However the hero hadn’t given up. His arrows kept shooting
toward the suns until he finally had shot eight more of them down’. In
this paragraph, blind children are likely to immerse themselves into the
situation, and get the information that as long as they insist, they will be
able to achieve what they want.

5.2 Original text

[537418 (ancient Chinese)

WEFEZN, HHIFH. EBRK, REKR, MRITHE. . ik,
S KRG E5ERK A BieE A RE. BIOERREETHEZE, R
NBTRKkZ b, SARRNTEHFRZE, & HWm TR, g T
Tz, BEHEAFTRERKR. TREE, ERUAKT.

[5374%H (modern Chinese)



AR, REE—FFHIH A AR ARTTRERILT
TR BIE HAE A% TR I R AR A e Tesetdla, M)
15/ N ARG S BRRH _Eo

ARRHEE, NATFE R EA YRR AR et iE . A AIZh 528 e i
FAREATEAE . AR T RS MATHEAR TR SEBRINR.

W&, A K, T PTARHERZERMAT ERERE. X,
K BRI AT P B T o S RBHTSOH BB 42 7 Kt

X, A NFRIR ISR, MR TR T. MobaE
ML RHILNKH. TR, EREE TR, Ed 7tk
KA, 2l TR, KB T RGN FRE E&ILNITSE,
TN A€ EZ NP NS IR S N N (B 2

JEFRGHE TIVRMH. BITRRMEEMRR T, SEREELT.

REBAT KM, SL2ZW T R R AIPREKRHR, K
Ko HRWRES, FroMbibs+KIERMEL, B EIIAKHE.

The Archer and the Sun

Once upon a time, when the world was still young, there were ten

suns. They were the god’s sons. Their mother used to bring them to the
eastern ocean to have bathes. After their bathes, ten suns rested on a big
tree like birds.

At that time, the night was not dark. People were happy. They lived
with animals like families and mates. Everyone appreciated what the
suns brought them. However, one day, the ten suns went out to see the
world together, because they thought that would be fun. The ground
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was set on fire because of too much heat. The heat they brought burned
forests, dried rivers, and killed animals. No fish in the rivers, no fruit on
the trees. No-one could find any food anywhere. All the creatures were

dying because of starving.

Finally the young hero, Hou Yi, decided to fight with the suns. Hou Yi
was a skilful archer. He made up his mind; he would shot off all but one
of ten suns. He climbed over ninety-nine mountains, crossed ninety-
nine rivers, went through ninety-nine canyons, and finally came to the
eastern ocean. He climbed up the tallest mountain in the middle of the

ocean; aimed at one of the suns, and shot it down.

The other suns were scared badly, and even glowed more light and heat
than before. The light shined into Hou Yi’s eyes, so he could hardly see.
However the hero hadn’t given up. His arrows kept shooting toward the
suns until he finally had shot eight more of them down. The last sun was

so alarmed; it dropped into the ocean, and never came back again.

Without the sun, the world was so dark. People could barely make a
living anymore. They prayed to the god to let the last sun rise back into
the sky. However the god was very angry that human kind killed his
sons, so he decided punish people. He let the last sun rising just during
the day; so that during the dark night, all the beasts came out to kill

people and animals.
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It’s a basic human right —
everyone has the right to access

information.

Royal New Zealand foundation
of the Blind

1. Design work

1.1 Symbols

In this section I will explore and analyse a number of word
formulations. From analysing the following words, people can see how
words are formulated to present meaning and educate visually impaired

people.
(1) Sun and fire

@ Design work

The idea of sun and fire in my design work came from both the sun’s
shape and form and the Chinese character. In Chinese, ‘ H’ means ‘sun’.
In ancient China, there were a few patterns by which to represent sun.
In this instance, I chose the ‘jiong pattern’ (image 28), which had been
widely used in Warring State (470-211 B.C.), as the outline model of
the sun. The inside shape is taken from a part of Chinese character *

K’ ,which means fire, and is representative of the beak of a bird, which
you can see illustrated in image 29. The reason for this is because in
ancient China people believe that there was a bird in the core of the sun
(Fang, 2009).



image 28

Design work - Jiong pattern. 2013.
Wellington, New Zealand. Pho-
tograph Zhiqing Yu, courtesy of
Zhiqing Yu

When I tested the materials for making the ten suns, I used ordinary

drawing paper, which is around 100gsm. During the development and

refinement of the tactile book narrative, the size of the suns became
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image 29

Design work - Design process - Su
& fire. 2013. Wellington, New Zea
land. Photograph Zhiqing Yu, cour:
tesy of Zhiging Yu
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gradually bigger; however, the strength of this drawing paper cannot
satisfy the need to build a strong tactile scroll book. Then I decided to
use paper-board, which is about 250gsm. This paper stock is stronger
than drawing paper, but also has some limitations, the biggest being that
it is extremely heavy. When the whole shape needed to be fixed onto the

wall, I had to use extra adhesion (image 30).

(2) Ocean

image 30
Design work and process - Sun & fire. 2013. Wellington, New Zealand. Photo-
graph Zhiqing Yu, courtesy of Zhiqing Yu
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@ Design work

The form of the ocean is mainly inspired by Chinese characters and
the radicals in Chinese characters. The function of radicals in Chinese
characters is quite similar to etymon in English Meaning, and this part
of Hanzi (Chinese characters) represent the meaning of each character
(Wang 2008). As is illustrated in image 31, both J and are radicals,
and both of them represent water. This means that as long as one of
these two parts appears in a character, the meaning of that character
has to be relevant to water, for example, {7 which means river, and 7%
which means steam. Also another idea in foming the pattern of water
is the medium itself. I therefore used the Hanzi (Chinese character) 7K.
As I stated before Hanzi is a kind of symbolic language, so in this case
I used the traditional form of Hanzi 7K in developing the form for the

pattern as well as the form of the ocean.

image 31

Design work and process - Ocean.
2013. Wellington, New Zealand.
Photograph Zhiqing Yu, courtesy o
Zhiqing Yu
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) Paper

Yapo paper is a kind of plastic synthetic paper which is covered by
plastic film on both sides. This type of paper is very hard to fold,

and 1s waterproof. I cut it into a few small long pieces, and its shape
suddenly became much like a wave. Additionally, I chose two different
thicknesses which are 150gsm and 230gsm to represent the different

weights and strengths of the ocean (image 32,33).

image 32

Design work and process - Ocean. 2013. Wellington, New Zealand. Photo-
graph Zhiqing Yu, courtesy of Zhiging Yu
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image 33

Design work and process - Ocean. 2013. Wellington, New Zealand. Photo-
graph Zhiqing Yu, courtesy of Zhiqing Yu
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image 34

Design work and process - Tree.
2013. Wellington, New Zealand.
Photograph Zhiqing Yu, courtesy of
Zhiqing Yu

(3) Tree

@ Design work
The form of tree is from a part of the Chinese character 7, which
means tree, and which can be seen in image 34. The part that I used for

my design output means wood.

W*ﬁi*?

In modelling the tree, I first chose PPC rendering paper, which is
118gsm. Earlier prototypes used silk-rice paper and Tibetan Paper.
Both these two types of papers are traditional Chinese papers. The
reason why I finally decided to use PPC rendering paper is because

it is stronger than any kind of traditional Chinese rice paper, either
steamed or un-steamed, which are two traditional processes for making
rice paper. Also touching this paper recalls the experience of feeling a
plant’s surface which initially formed appropriate for the symbol for
‘tree’. However, the biggest limitation in manipulating and modelling
this paper is that it is hard to fold, especially when creating a big piece
such as the tree, which is around 1600 x 1000 mm. The reason might



probably be because this is a kind of composite paper mixed with

plastic (image 35).

image 35

Design work and process - Tree.
2013. Wellington, New Zealand.
Photograph Zhiqing Yu, courtesy of
Zhiqing Yu
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image 36

Design work and process - Flower.
2013. Wellington, New Zealand.
Photograph Zhiqing Yu, courtesy of
Zhiqing Yu

image 37

Design work and process - Flower.
2013. Wellington, New Zealand.
Photograph Zhiqing Yu, courtesy of
Zhiqing Yu

(4) Flower

@ Design work
The shaping are form of the pattern for flower is quite similar to the
ocean; [ used a part of the Chinese character of the word flower, which

can be seen in image 36.

2 Paper
I suppose printing paper is one of the most familiar papers for
designers. The reason why I chose paper stock to make the flower is

because the price of this type of paper is reasonable (image 37).




(5) Starving

@ Design work

During this design research, I found that using shape to describe feeling
was one of the hardest tasks I set myself. I was not able to design this
until the whole design had been completed. I used brainstorm to found
out some key words which describe the feeling of starving (image 39).
I wrote down all the Chinese phrases, which describe starving, I could

think about. Eventually, the one I decided to use is ‘rib’.

2 Paper

This paper is a modern replacement for flock-dusted paper, as I was
not able to find original flock-dusted paper stock in New Zealand. The
feature of this paper is that it is very light. I stuck it onto a piece of

paperboard, which is around 100gsm in order to make it stronger.

= [ =

- image 38
X%'Z{- S Design work and process - Starving.
= 3 2013. Wellington, New Zealand.
% Photograph Zhiqing Yu, courtesy of

Zhiqing Yu
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image 39

Design work and process. 2013. Wellington,
New Zealand. Photograph Zhiqing Yu, courtesy
of Zhiqing Yu
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(6) House:

@ Design work:
The method for forming the pattern to represent the concept of house is
quite similar to mountain. The Chinese character illustrated means

house, and shows how I transformed this character into an abstract

shape (image 40).

image 40
» Design work and process - House.
f)‘ij‘ — — - 2013. Wellington, New Zealand.

Photograph Zhiqing Yu, courtesy o
Zhiqing Yu

@ Paper:

In making prototypes for house, I chose Yupo paper (image 41).

= = F image 41

Design work and process - House.
2013. Wellington, New Zealand.
Photograph Zhiqing Yu, courtesy o
Zhiqing Yu
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image 42

Design work and process - Mountain.

2013. Wellington, New Zealand.
Photograph Zhiqing Yu, courtesy of
Zhiqing Yu

image 43

Design work and process - Mountain.

2013. Wellington, New Zealand.
Photograph Zhiqing Yu, courtesy of
Zhiqing Yu

(7) Mountain

@ Design work

The Chinese character for mountain is ‘111”. It is not hard to tell from
this illustration in that this character is from the shape of mountain.
In this part, the Chinese character mountation is used to let the visual

impaired children build up a link between the image and the meaning.

L=/
2 Paper

In prototyping mountain, I chose aper-board, which is about 250gsm

again (image 42).

3
EEENEEREN)

7 N



In this design development, I incorporated a lot of my own Chinese
cultural knowledge. The hardest part in the design process was how to
link the forms together. When I started making the trim size models,

I realized that linking one group of forms to another was extremely
difficult due to the changing size, scale and format of the book. In
ancient times, both Chinese and Egyptians produced cliff paintings as
well as scroll texts; and the ancient Chinese used the scroll up until the
Qing dynasty. Both the cliff paintings and the scrolls were probably
created for sighted people. As a matter of fact, cliff paintings and the
scrolls enable the visually disabled people to touch the object and

then link the image with the words therefore, they are suitable for
educating visually impaired children too (Veltman, 2002). For blind
people linking became a very awkward problem, because they use their
hands to discover the environment from one point to another. During
the process of testing and refinement, I found that people touched the
character forms from top to bottom, similar to reading the type setting
of traditional Chinese books. The way people scanned the narrative also
made me consider putting in some arrow marks for guidance. This made
me think about how to use the legend story to link each character form
into groups, which is explained in image 44. In order to help visually
impaired children have a logical sense of the story a row of arrows is

used to illustrate what order the content comes in.

Additionally, as I have mentioned above, unsighted people rely

on sighted people to help them have a better understanding of the
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image 44

Design work and process - Design
process. 2013. Wellington, New
Zealand

image 45

Design work and process - Design
process. 2013. Wellington, New
Zealand

environment. Therefore, during the education and reading process of
visually impaired people, the help of teachers, friends and parents as

well could not be ignored.
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The great Argentine poet, novelist, essayist, translator and scholar of
blind literature Jorge Luis Borges once said that what he lost when he
lost his eyesight was just the surface, meaningless things, but he still
could not stop thinking about words and roses. If there is somewhere is
called paradise then it has to be looked like a library(Borges, 1964). |
was a lonely kid when I was young, so books became my only friends. I
could never imagine a life without books. On completing this research, I
feel empathy for blind people that they have so little ‘reading’ literature.
No one has the right to deprive the blind of the right to read, especially
blind children.

The sense of touch is a key capability for blind children. It is
exceedingly important for visually impaired people to develop this skill
early on, because touching plays such a significant role in their daily
lives, their work lives, and even their social lives. It seems to be quite
necessary for blind children to build up a kind of touch system, such as
how to discover the environment through touch, and how to use their
sense of touch to become familiar with the environment. At the same
time, some theorists argue that visually impaired people might not be
able to easily gain an overall concept of a complex shape. However,
with the help of sighted people, visually impaired people can have

a complex shape of what they are touching. Therefore, touch needs
guidance from vision, or to put it another way in that unsighted people
need help from sighted people to integrate separated information for

them. To conclude, the aim of this research is to help visually impaired



children build up and enhance their sensory capability and to help give

them more of a chance to deal with sighted people.

However there are still some limitations in my research. Because this
project was developed for an extremely special group which means

that I was not able to do any interviews with any visually impaired
children or their parents, my design work was not tested by any visually
impaired person. Additionally, because of the limited range of paper
stock in New Zealand, some parts of my design output are not as
polished as I expected. Lastly, as a second language speaker, I faced
many challenges during the literature review; and also because my
research is highly related to my cultural background, I had to read a few

books and journals in Chinese.

My Chinese translation may not be very accurate which may hinder the
understanding the design and content of the research design. However
despite a light understanding of what the translation has to explain,

I hope that this design research could be useful for eyesight disabled
people. It will be wonderful if in the future, more and more people
could pay attention to blind people, so as to create more products for
this special group of people, such as a sensory garden which can allow

blind people to experience the environment.
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