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This study sought to test two questions on man-made parks located in downtown areas:
whether they’re more restorative than built environments; and whether they’re more helpful
in improving cognition ability than built environments.
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Abstract

A well-designed outdoor environment gives people opportunities to enjoy spending time outside for stress relief
and restoration. In this study, which took place in Hong Kong, a typical high-density city, participants (n=62, aged
21-34, m=27) were asked to walk two pre-defined routes - one through a man-made park, the other through a
commercial/residential district - with measurements taken pre-test, mid-test and post-test. During the walking
process, they stopped, observed and responded to the restorative scale. The results show the man-made park had
a significant effect on restoring attention and improving cognition ability. Landscape type and arrangement are
the dominant factors. The implications for urban design is to insert some small man-made parks into high-density
urban contexts. The arrangement of landscapes and the sequence of nodes should be carefully considered.
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Nowadays, the features of city living - high complexity, high heterogeneity and high rate of change - resultin a
higher prevalence of mental illness compared with rural areas.! We know, too, that the natural landscape plays an
important role in the process of attention restoration and recovery from stress.2~7

This study sought to test two questions in relation to man-made parks located in downtown areas: whether
they’re more restorative than built environments; and whether they’'re more helpful in improving cognitive ability
than built environments. To achieve this aim, 52 young adults in good health condition and living in Hong Kong
were asked to walk two pre-defined routes: Tsim Sha Tsui (commercial area) - Kowloon Park Route; and Hung
Hom (residential area) - Hutchison Park Route. Both routes feature two parts of built environment and man-
made park. The participants were divided into two groups: group A walked the sequence of man-made park to the
built environment; group B walked the opposite sequence. The two man-made parks include diverse landscape
features: fountain, pool, shrub maze, tree array, falling water, sculpture square, Chinese classical pavilion, corridor
and memorial building.

During the walking process, subjects stopped at predefined points and assessed the restorative value of the
scenes using the Restorative Component Scale,8 on which the restorative score of the scenes would be based.
Attention ability and response time were used to measure cognitive ability. Pre-test, mid-test and post-test
analysis were conducted to compare the cognition ability improvement effects from the built environment and
man-made park.

The results of the study have important practical implications for urban design. The current Hong Kong Planning
Standard and Guidelines (HKPSG) state that urban design should “try to create, as much as possible, pedestrian-
oriented and pedestrian-interested space in core areas”? but there are few detailed strategies on building an
environment that can help people recover from daily stress. This study will not only enhance the current HKPSG
but also encourage good design practice of psychological-friendly environments. Last but not least, Hong Kong is
famous as a high-density city worldwide, so what can be applied here could also be replicated by other cities
undergoing high-speed development.

Materials and methods
Case study areas

The project involves two typical high-density blocks located in downtown Hong Kong as case study areas (Figure
1). Tsim Sha Tsui (TST) is famous as a commercial hub and attracts a huge volume of visitors every day. Hong Hum
(HH) is a residential district, with a rich living atmosphere.

The TST route has two parts to it: one in a commercial area, the other in Kowloon Park. The HH route also
consists of two parts: one in a residential area, the other in Hutchison Park. The length of the two routes is about
1.8km, and participants took about one hour to complete the experiment (walk, experience and answer the
guestionnaire).

(d)
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fountain, tree
array, tree maze, pavilion, pond and rockery. In addition to the natural scenery, there are some exhibition areas
inside the park. As the park is located in the commercial centre of Hong Kong, people visit the park for different
reasons and conduct different activities. Much smaller than Kowloon Park, Hutchison Park is a typical Chinese
traditional garden. Users of the park mainly come from the residential district nearby and conducted daily
exercises in the park.

Participants

The participants (n=62, aged 21-34, m=27) were all young adults living in Hong Kong, with the mean length of
their residency at 2.65 years. Most of them are familiar with the local environment but less so with the test areas.
Some 32 participants took part in the experiment and followed the TST route, with 30 participants following the
HH path.

Measurement tools

The Restorative Component Scale (RCS) is a five-pointer scale used to measure the restorative effects from the
landscapes. The scale contains 18 items that can be ranked from completely agree (+2) to complete disagree (-2).

For this project, two perspectives of cognitive ability were tested (Figure 3): the cognitive reaction test (CRT) and
attention blink test (AB). Each participant was asked to download a Boost Brain Power app on their own mobile
phones several days before measurements were taken. The app offers three cognition tests: speed match (CRT),
attention blink, and memorise cards (not applied in this project).

CRT is administered using a mobile screen with millisecond accuracy. Two images were shown on screen at the
same time, and the participants are asked to decide if their contents are the same. The total assessment takes just
45 seconds to complete. If participants make the wrong decision during the test, the test will stop automatically
and record the number of correct decisions as the CRT score.
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The AB is defined as having
occurred when T1 (target one)
is reported correctly but T2
(target two) is inaccurate at
short intervals, typically
between ~100ms to 500ms. In
the attention blink test, a
series of images of numbers
are shown on the screen at a
very quick speed. Among the
images, there are two letters.
Participants are asked to
remember the two letters and
write them in the correct
sequence. There are 10
subtests in AB. When people
are under stress, they have
difficulties to report T2
correctly.

Not match

(@)

Experimental procedure

The place make me far away from pressure in daily life.
I feel I belong to the place.
I can temporarily out of the daily routines.
I can do what I like here.
I am out of people’s expectation here.
The place make me far away from my responsibility.
1 want to stay here longer.
The place recall me memory.
The place is memorable significance.
I am attracted by a lot of things without any effort.
I have unexpected discoveries here.
I feel the environment is boring.
I feel the environment is monotonous.
I can watch, listen, feel and think a lot here.
The place brings freshness to me.
I feel very annoying here.
I feel the place is messy.

The place consists excessive information.

completely agree Disagree completely disagree

(+2) (+1) D (-2)

Agree

What did you see?

Picked out two characters ASP AlBIGIBIE|F|G|H]J
embedded in a series of
numbers
K LMNPQR 388
TIU] Y W XY | Z K
(b) (©)

The experiment was conducted from October to December 2018. On each test day, two to four subjects were
asked to walk the predefined route (TST/HH) in daytime. The instructor presented a basic introduction of the

experiment to the subjects at a designated meeting place. The participants did the same test three times: pre-test

before walking part A, mid-test after finishing part A, and post-test after finishing part B.

To exclude any influence from repeat practice, group one walked the sequence of urban-park, while group two

walked the opposite sequence of park-urban. The route is designed as two loops, with participants carrying out

the test at the same place. During their walks the participants were asked to stop at the predefined stop points
(eight points for TS, 10 for HH) to experience the scenery for 10 seconds, and answer the RCS.

Once complete the participants provided their basic information (ie, gender, age, period of stay in Hong Kong, and

familiarity with tested area).
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Table 1indicates that TST
Urban 1 has the lowest score
(Re =-10.58) while Urban 4
has the highest one (Re =
-3.92). Urban 3 and 4 have
relatively higher scores than
the other two points, owing
mainly to the trees on one side
of the street. In addition, when
people have a visual target at a
distance, they’re more likely to
experience positive
emotion1Q and obtain more
restorative resources to

relieve their stress. The target distance in Urban 1 is the shortest and the building in front of the participants
offers no traits of being a landmark.

Urban 1

Urban 3

Urban 4

For the HH route, the average restorative effect score of all the urban points is 6.65, and the four points scores
vary more widely than on the TST route. Urban 1 has the highest score (Re = 3.3) and is the only positive one
among all the points. When people walked towards point one, people could see the sea at the end of the street.
The score for HH Urban 3 (Re = -14.67) is the lowest for both routes. It’s a large crossing with a lot of traffic and
crowding. Urban 4, located near a busy market, has the second lowest score.
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Results from man-made park

Kowloon Park is the largest in
Kowloon Island, with a varied
landscape. The average value
of the pointsis 12.46. Park 3
(Re=17.31) and Park 1 (Re =
16.31) have relatively higher
mean values than others, and
the presence of water is the
common characteristic of the
two points. Park 2 is higher
than Park 4. Although there is

target - a building with a vaulted roof.
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There are six testing points in
the HH park (Re mean value =
12.32). Table 4 indicates the
scores of Park 1 (Re = 17.07)
and Park 3(Re =17.93) are
significantly higher than
others. Based on the
experience from the TST
route, water plays an
important role in increasing
the restorative effect score.
The lowest score occurred at
Park 5 (Re = 1.55), as the test
point was located at the

boundary of the park, and the noise from outside influenced participants’ sense of restoration.

Park 1

Park 4
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Comparison of the results from built environment and man-made park

Data from HH and TST show that people would have a greater restorative experience by walking through a park
than an urban environment.

Although Kowloon Park in TST is much larger than Hutchison Park in HH, the former’s restorative scores are
lower than the latter’s. This indicates that the size of the park is not the dominant factor of restorative effect; a
bigger park doesn’t necessarily provide more attention restorative resources than a smaller one, particularly if
the arrangement and choice of landscapes aren’t well designed and considered.

The urban part in the TST route has relatively lower restorative scores than the HH route. This is partly because
the crowding density and noise in the commercial area are significantly larger than in the residential area. In
addition, the appearances of the buildings in the TST vary across a wide range, with the facades much more
complicated than the buildings in HH. The outlooks of residential buildings in HH are similar and the elements on
the facade are uniformed. Lederbogen et al pointed out that the complexity of information within the built
environment is a key reason why city living is stressful.

Cognition ability
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The reaction cognitive test

Alarge number of studies11"16 has shown that the natural landscape could improve people’s cognitive function,
such as capability of reasoning, problem solving, planning, abstract thinking, and so on. This project applies a
cognitive reaction test (CRT) and attention blink (AB) test to explore the cognitive effects from experiencing

different urban contexts. —
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routes shows that group A Group A Group B

(urban-park) and group B

(park-urban) perform better in the mid-test than the pre-test, and the improvement is more significant in group
B. This might be caused by repeat exercise or restoration from the environment. But the influence from repeat
exercise could be excluded when we look to the post-test result of group B, which shows participants’ reaction
cognitive scores as much lower after walking the urban parts. The participants in group A who walked the TST
route gained a higher score in the post-test than the mid-test, while the post-test score of the HH route is slightly
lower than the mid-test. The cognitive improvement effect from the park is more significant in the TST.
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In summary, passing a man-made park in the centre of a crowded built-up area will be of benefit to people in
recovering from mental fatigue and performing better in a cognitive test. The benefit effect partly depends on the
contrast between the contexts.
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For the period between pre-test and post-test, the accuracy of the AB test showed an upward trend from around
55 per cent to more than 60 per cent. Group A peaked during the mid-test, while group B’s peak came during the
post-test. For either group A or B, participants gained a higher accuracy after experiencing the man-made park.
The landscapes in the man-made park help people save their attention resource and improve their capability to
focus on daily working.

Conclusions and further study

This study aims to explore whether man-made parks have restorative values and can improve cognition ability.
Most previous studies have taken place in a laboratory, with subjects normally exposed to stimuli in the form of
videos or pictures shown on a computer screen.

This project, however, conducted an experiment in a real outdoor environment, with participants asked to
provide timely feedback on how they were feeling rather than relying on memory, as most previous studies have
done. The feedback consists of two aspects of restorative value: self-perceived emotion from viewing landscapes,
and cognition ability before and after periods of walking.

Three main conclusions could be drawn from the restorative value results:
o the restorative score of the man-made park (mean value: 12.4, Std: 12.9) is significantly higher than the
built environment (mean value: -6.86, Std: 12.9);
e people feel more stress in acommercial area than in aresidential area; and
e dynamic water is the dominant element to increase landscape’s restorative value.

In regard to cognitive ability, the results imply that the man-made park located downtown could help pedestrians
restore attention, recover from stress and improve cognitive ability. The arrangement of landscape is also much
more important than the size of the park. In addition, through comparing the results of two routes, it's found that
the man-made park could perform better on restoring attention resource and improving cognitive ability when
the urban contexts around it are extremely different.
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There are several implications in respect of urban design based on these findings. Firstly, inserting a man-made
park in a downtown area would help people experience a restorative effect from stress. Secondly, designed rich

water scenes and the arrangement of landscapes are the dominant methods to improve the restorative value of a

man-made park.

A future study will focus on the sequence of experiencing different landscape to help designers better arrange
the landscape node in the park.
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