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Abstract: Semi-outdoor learning spaces are becoming increasingly popular with both students and
teachers at tropical universities; however, some of the seats are always vacant. This study focused
on the selection of seating in semi-outdoor spaces in a university environment in Singapore. The
methods included onsite measurements and a questionnaire to explore the factors that influence user
seating preferences in terms of the physical environment, spatial perception, and the seating facilities.
The study also explored factors that affect users’ lengths of stay in such spaces. It found that users
attached a great importance to the thermal comfort of semi-outdoor spaces. They preferred sheltered
seating and seats with views of the surrounding landscape. In addition, the study found that the
higher the quality of seating facilities, the longer users spent on site. The results of this study may
inform the design and layout of seating in semi-outdoor university learning spaces.

Keywords: seating preference; semi-outdoor space; physical environment; spatial perception;
seating facilities

1. Introduction

Singapore, a tropical country, has a hot and humid climate. Focusing on tropical
universities, this study demonstrates the benefits of improving thermal comfort by promot-
ing the use of semi-outdoor spaces [1]. Research has suggested that students at tropical
universities increasingly choose to study in library cafés, which are usually located in semi-
outdoor spaces on campus [2]. Promoting diversity, openness, and sharing, semi-outdoor
spaces have become an essential place in which students and teachers can communicate
and rest [3].

The relationship between the physical environment and seat selection has received
considerable scholarly attention. In terms of the lighting, Llinares [4] found correlations
between lighting and students’ cognitive responses. Tunahan [5] found that daylight
was the major determinant of students’ selection of desks. Lu [6] reported that access to
shade was the most important environmental element that affected seating preference and
behavior. As for thermal comfort, a very recent [7] study investigated the personalized
comfort models in Singapore and found that air velocity is an important determinant.
Chen [8] proposed that access to favorable thermal microclimate conditions can increase
the usage frequency of seats. Lyu [9] proposed that thermal pleasure contributes to the
restorative properties of workplace semi-outdoor environments, specifically in relation to
attention restoration, stress recovery, and mood improvement. Ji [10] found that choosing
appropriate underlay materials and increasing tree size, leaf area density, or planting
density improved thermal comfort in semi-outdoor spaces.
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Scholars have noticed that user spatial perception of seating affects their seat selection
and length of stay. Gehl found that people preferred aisle seats that were semi-covered and
offered good views [11]. Marcus [12] emphasized the importance of site boundaries and
suggested that leisure seating should be placed in locations that are easily accessible and
visible to users. Ohno [13] reported that the presence of other people in the same area was
not always perceived negatively; indeed, it could even be positive as long as they stayed
at a certain distance from the user. Several scholars have suggested that seating design
should take user privacy into consideration [14,15]. Chen [16] found in a study of college
cafeterias that people preferred to dine in locations near the main walkway, at the edges of
small spaces, and with backing. Based on a questionnaire survey and regression analysis,
Gou [17] found that in addition to privacy factors, an outdoor view was an important factor
affecting seating preferences, concluding that a sky view and sunshade were positively
correlated with occupancy rates. Chen [18] demonstrated the important role of window
views in learning spaces.

At the beginning of the 21st century, scholars began to focus on the relationship
between seating facilities and seating preferences [19,20]. Robson [21] suggested that
occupants’ seating-related perceptions and behaviors are significantly influenced by the
location and configuration of the seats they occupy. Waxman [22] found that people were
more likely to spend time in clean, comfortable seating areas with a pleasant aroma. Yeh [23]
stated that users value easy-to-clean furniture that can be easily moved and rearranged.
Alpak [24] found that the provision of easily rearrangeable outdoor furniture made open
spaces more attractive. In 2021, Xu [25] found that the accessibility of outdoor seating
spaces and the quality of facilities increased the usage of seating spaces. Tadepalli [26]
again emphasized the importance of movable furniture to facilitate adaptive behavior when
the original space does not provide the airflow required for thermal comfort.

Based on a literature review, the authors found that studies of seating preferences have
mostly been conducted in indoor spaces (offices, restaurants, libraries, etc.) or large-scale
outdoor environments (parks, commercial streets, residential areas, etc.). Few studies have
focused on seating preferences in semi-outdoor spaces on tropical campuses. However,
semi-outdoor spaces play an important role in the tropics, so seating preferences in these
spaces are highly significant and are affected by many factors. To fill this gap in the
literature, the current study evaluated seating preferences in a semi-outdoor space at a
tropical university based on user satisfaction and environmental parameters. This study
aimed to explore the specific factors influencing people’s seating preference and provide
feasible suggestions for designing seating in similar semi-outdoor spaces.

2. Study Design and Data Collection
2.1. Research Methodology

In this study, 202 questionnaire responses were collected on the first floor of the
National University of Singapore (NUS) Education Resource Center (ERC) (Figure 1),
of which 192 were valid. While each user was filling out the questionnaire, physical
environment parameters were measured by an innovative handheld heat stress monitor,
which can simultaneously measure temperature, humidity, globe bulb outdoor, wind speed,
and WGBT outdoor data (Table 1). The location of the device was set within 0.5 m from
the seat, and the height was 1.2 m. The data were processed using IBM SPSS Statistics
26. Based on the differences in site conditions, the data were analyzed in two ways, as
follows. Method 1: a correlation analysis was performed between satisfaction with specific
factors and length of stay. Method 2: when significant differences were observed between
the elements of the site (e.g., physical environment and landscape view), the seats were
quantified and assigned to hierarchical levels. The correlation between the quantified
results and user satisfaction were analyzed by a Spearman correlation analysis to explore
whether each factor was correlated with seating preference (Figure 2).
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(a) (b)

Figure 1. Status of the site: (a) aerial view of semi-outdoor space and (b) view from the site.

Table 1. The details of the handheld heat stress monitor.

Name Model Measurement Parameters  Instrument Accuracy
Temperature sensor +0.6 °C
3 o
Innovative Humidity sensor +3% RH
handheld heat TWL-1S Wind speed +(2% of reading + 0.2) m/s
stress monitor
WGBT outdoor —
Globe bulb outdoor +1.5°C
Physical Environmet
Site environxnent parameters
study
Seating area
Seat ;o Spatial g Tength of
preference Variables erf:emu'on divided based e:i‘\ ° Conclusion
P P on the literature y
Environment-
behavior Study Seating area
Seats
canng divided by
facilities .
distance

Figure 2. The flow diagram of research design.

2.2. Research Subjects

This study was conducted at the ERC in NUS University Town. The ERC is located in
the teaching and dormitory area. Every day, many people pass through the ERC, which
offers good accessibility. This study focused on a semi-outdoor space (Figure 3) on the
east side of Starbucks on the first floor of the ERC, which has a green grassy terrace on its
south side. From this space, users can view the whole green space and enjoy the natural
landscape. The landscape on the south site is a lawn, with trees on the east and west sides.
The north side of the semi-outdoor space comprises various ancillary service spaces: shops,
bathrooms, stairs, etc. A total of 45 tables are placed inside the venue. Different seat forms
can meet the various demands of study activities. Each seat is located in a different location
in the semi-outdoor space, and there are differences in the surrounding facility packages
and landscape views. Therefore, this space was a valuable setting for the current study.
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Figure 3. The location of the area: (a) the ERC general plan and (b) ERC ground floor plan.

The population of this survey comprised the users of seating inside the venue. The
daily temperature range of Singapore has a minimum usually not falling below 23-25 °C
during the night and maximum not rising above 31-33 °C during the day. According
to one study, the thermal comfort of semi-outdoor spaces is highest at noon and in the
afternoon [1], so the questionnaire survey was undertaken from 11:00 to 16:00 during the
initial study period, i.e., on 6-8 August 2018, which were all weekdays. However, some
of the seats were rarely occupied during the initial study period. Therefore, questionnaire
data for the remaining seats were obtained on 29 August.

2.3. Questionnaire Design and Content

The study was based on the theory of environmental behavior research. The variables
were selected based on this and the characteristics of the site. The questionnaire (Table 2)
had the following three main parts. The first part collected basic information of the
respondents, including gender, age, and education; the second part investigated their use
of the seats, including their length of stay and factors affecting their seat selection from a
psychological perspective; and the third part was a satisfaction evaluation, designed using
the Likert scale. The survey respondents rated their satisfaction with the position they were
sitting in at the time of the questionnaire, measured on a scale from “very dissatisfied” to
“very satisfied”. The length of stay indicated the users’ place attachment, and the results of
the questionnaires revealed the subjective evaluation of each factor.

Table 2. Seating preference satisfaction questionnaire.

Gender 1. Female 2. Male
Background Age
Education 1. Undergraduate 2. Postgraduate 3. Higher degree research 4. Others
Activit 1. Studying 2. Relaxing 3. Eating 4. Chatting/discussing with friends
y 5. tWaiting for friends 6. Other activities
Tim. 1. A few minutes 2. Half an hour 3. One hour 4. Two hours
L. ¢ 5. Three hours 6. More than three hours
Prediction

Influence on seat selection

1. Weather condition 2. Good lighting environment 3. Good acoustic
environment 4. Good thermal environment 5. Space dimension 6. Good
views 7. Privacy 8. Close to facilities 9. Close to circulation 10. Good
furniture 11. Electric fan 12. PC/Phone power 13. Availability of seats
14. Other reasons
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Table 2. Cont.

Satisfaction

Weather Condition
Natural Light

Noise

Temperature

Relative Humidity
Ventilation

Overall Comfortable
Accessibility to Circulation

View: Sky

View: Greenery
View: Man-made
Privacy

Toilet
Food

1. Very dissatisfied 2. Dissatisfied 3. Slightly dissatisfied 4. Neutral
5. Slightly satisfied 6. Satisfied 7. Very satisfied

Furniture Type
Electric Fan
PC/Phone Power
Artificial Light
Other comments

3. Data Analysis and Results

The questionnaire responses were collected from 97 women and 95 men, which repre-
sented a good gender balance. Half of them were undergraduate students (51%) and the
other half were postgraduates and other users of the ERC. Therefore, the sample covered
most of the people who used this space at the ERC. Users in the venue wear typical tropi-
cal clothing ensemble (briefs, shorts, open neck shirt with short sleeves, light socks, and
sandals) or light summer clothing (briefs, long high weight trousers, open neck shirt with
short sleeves, light socks, and shoes), which have a thermal resistance of 0.3-0.5 clo. [27].
The data showed that most of the users engaged in multiple activities here, mainly study-
ing (99 visits) and communicating with others (81 visits). The length of stay was rather
dispersed across users, with relative concentrations of one hour (22%) and two hours
(25%). Regarding the factors affecting people’s seat selection, the study first analyzed the
responses to the question “What influences your seat selection?” (Figure 4). The majority
of the respondents thought that weather factors and the availability of seats affected their
seat selection, followed by lighting, the thermal environment, and power supply, which
were closely followed by landscape and facilities. Some users also suggested that the
crowdedness of the site and the cleanliness of the seats affected their seat selection. The
most important factors reported by the respondents were divided into three categories:
physical environment, spatial perception, and seating facilities. Next, the satisfaction scores
for each element were analyzed.

140

120

80

60

40

“ 11 11

: i -

Weather lighting ~ acoustic  thermal  Space views  Privacy facilities circulation furniture Electric fan PC/Phone Availability —Other
condition dimension power  ofseats  reasons

Figure 4. The number of people influenced by various factors affecting user seat selection.
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3.1. Analysis of Physical Environment

As for the relationship between the physical environment and seat selection, this
study found that the respondents prioritized aspects of the physical environment such as
weather, temperature, and light when selecting seats. Of the 192 questionnaire respondents,
131 believed that the weather had a very important impact on their seat selection. However,
a correlation analysis showed that the weather was not related to the users’ weather
satisfaction (p = 0.231). Although the users were very concerned about the weather, as they
had different preferences regarding weather conditions, this factor did not affect their seat
selection behavior.

A total of 192 valid data were collected from the venue, and based on the statistical
data description (Table 3), the highest dry bulb temperature recorded was 31.9 °C. The
research was carried out on the hottest day, with the maximum temperature reaching 33 °C,
which was higher than the maximum value of dry bulb temperature in the semi-outdoor
space. This proved that semi-outdoor space provides a cooler environment for users.
Moreover, the average temperature of the black ball inside the venue was 29.9 °C, with a
temperature difference of 7.7 °C between the highest and lowest temperatures. The average
value of WGBT is 26.3 °C, with a temperature difference of 3.3 °C between the highest and
lowest temperatures. In terms of wind speed, the average wind speed was 1.249 m/s, with
a difference of 6.9 m/s. As for humidity, the average value of relative humidity inside the
site was 69.333%, with a range from 54.6% to 82%.

Table 3. Summary of the environmental parameters.

DRY WET GLB (°Q) WGBT (°C) WIND (m/s) RH (%)

N 192 192 192 192 192 192
Range 6.3 3.1 7.7°C 33 6.9 27.8
Minimum value  25.6 22.8 254°C 242 0.1 54.6
Maximum value 31.9 259 33.1°C 27.5 7.0 82.4
Average value 29.35 24.78 29.90 26.25 1.25 69.33

Based on research on the indices of outdoor thermal comfort, in addition to basic
parameters such as humidity, temperature, and wind speed, the wet bulb globe temperature
(WBGT) was selected as a thermal comfort index for semi-outdoor spaces in hot and humid
climates in [28]. However, there was no correlation between user overall comfort and
WBGT in this study (p = 0.442). The correlation between the thermal environment and user
satisfaction indicated that the overall comfort felt by the participants was related to dry
temperature (r = —0.168, p = 0.05), black ball surface temperature (r = —0.176, p = 0.05), and
relative humidity (r = 0.179, p = 0.05). Users tended to choose seats in environments with a
lower temperature and a higher humidity. There was no correlation between ventilation
satisfaction and wind speed (p = 0.962). A possible explanation is that fans may affect users’
evaluation of ventilation satisfaction.

3.2. Analysis of Spatial Perception

Spatial perception was defined in this study as a user’s psychological perception
of the space in which their seat is located during their use of the seat. According to
prospect-refuge theory [29], factors that affect people’s choice of environment to stay in is
whether the location is sheltered, offers an expansive view of its surroundings, maintains
a proper distance from others, is convenient for communication, and cannot easily be
disturbed. Based on this theory, this study divided the evaluation of spatial perception
into three dimensions: (1) privacy (ensuring that one’s position is not easily observed by
others); (2) accessibility (keeping a distance from others and ensuring that one is not easily
disturbed); and (3) an open view of the surrounding landscape.
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3.2.1. Privacy
Based on prospect-refuge theory, this study further divided the locations of seats

into three levels, namely “edge with low accessibility”, “edge with high accessibility”,
and “inside” to evaluate people’s seat preferences based on the psychological factors
of privacy (Figure 5). The correlation between location level and user satisfaction was
significant (p < 0.05), indicating that privacy factors affected people’s seat selection behavior.
In addition, the location level and length of stay were significantly correlated (p < 0.01),

indicating that the more private the seat location, the longer the user remained in the seat.

Figure 5. Diagram of privacy partition.

3.2.2. Accessibility to Circulation

The study measured the accessibility of seats in the venue in three categories: “low
accessibility”, “medium accessibility”, and “high accessibility” (Figure 6). The results
showed that there was no significant correlation between accessibility satisfaction (p = 0.575)
and people’s seating behavior (length of stay) (p = 0.683). This indicated that of several
possible privacy factors, a sense of territory and boundaries have a greater impact on users

when selecting seats.

Figure 6. Schematic diagram of accessibility zoning.

3.2.3. An Open View of the Surrounding Landscape

The site is open on three sides, and the view from each seat is very good. The re-
spondents evaluated the site landscape using the Likert scale in three dimensions: green
landscape, artificial landscape, and sky landscape. Satisfaction statistics were used to eval-
uate the partition of the landscape. The mode, median, inter-quartile rank, and frequency
of “very satisfied” [30,31] were used to evaluate the satisfaction of the view in this study.
These values were ranked in order of priority from highest to lowest.

According to the satisfaction values of the green landscape (Table 4), the median value
was the same and the mode of Partition 1 was “7” (very satisfied), which was higher than
other partitions. The inter-quartile rank indicated that the green landscape evaluation of
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Partition 4 scored lower than other partitions on the 25% level, evaluated as the worst
landscape area. When comparing the percentage of “very satisfied”, it can be concluded
that the percentage of Partition 2 is higher than Partition 3. The values of man-made
landscape (Table 5) and sky landscape statistics (Table 6) can be evaluated in the same way.

Table 4. Greening landscape data statistics.

Partition Median Mode ;’Se;:entlle 0% % g:;z/eia:;igsfed
1 6 7 6 6 7 44.9%
2 6 6 6 6 7 43.5%
3 6 6 6 6 7 36%
4 6 6 5 6 7 34%
Table 5. Artificial landscape data statistics.
Partition Median Mode ;’Se;:entlle e — ;,]::Zei‘:ligsfed
1 6 6 6 6 7 36.8%
2 6 6 6 6 7 27.3%
3 6 6 5 6 6 19.4%
4 6 6 4.5 6 6 13.5%
Table 6. Sky landscape data statistics.
Partition Median Mode ;’Se;:entlle e — ;)/::Zeia;;igs:ied
1 6 7 5 6 7 34.7%
2 6 6 5.5 6 7 28.8%
3 6 6 5.25 6 7 27.5%
4 5.5 7 4 55 7 26.7%

The study used the above methods to divide the area into four satisfaction levels to
evaluate the views “excellent”, “good”, “ordinary”, and “poor”. A correlation analysis was
conducted between the four view zones and the length of stay. The correlation analysis
(Figure 7) revealed that among the three view elements, views of the sky and greenery are
significantly correlated with the length of stay (p < 0.01), while an artificial view was not
significantly correlated with the length of stay. It can be concluded that a better sky view

and greenery view will encourage users to stay longer at the site.

(a) (b) (c)

Figure 7. Diagram of seating partitions: (a) schematic diagram of green view zoning; (b) schematic
diagram of man-made view zoning; and (c) schematic diagram of sky view zoning.
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3.3. Analysis of Seating Facilities

The activities of users in semi-outdoor spaces are diverse, and spaces for sitting and
relaxing should not only be composed of the seats themselves, but there should also be
auxiliary facilities to serve the needs of all users of the site. To provide a comfortable and
convenient learning and leisure environment for teachers and students, the semi-outdoor
space of the ERC is set up with various site facilities in the following two main categories:
ancillary facilities, such as bathrooms and catering, and furniture and equipment, such as
tables, chairs, and fans.

3.3.1. Ancillary Facilities

Bathroom: there is a bathroom on the north side of the site. The accessibility of all
seats was categorized as “close to the bathroom (less than 20 m)” or “far from the bathroom
(more than 20 m)” (Figure 8). A correlation analysis showed that bathroom satisfaction was
positively correlated with actual bathroom accessibility (p < 0.05) and bathroom accessibility
was positively correlated with the length of stay (p < 0.01). This indicates that bathroom
access was an important factor determining the users’ selection of seats.

Figure 8. Schematic diagram of bathroom accessibility zoning.

Food supply: The northwest side of the site has a Starbucks and the north side has
a vending machine. The accessibility of dining options relative to the seating area was
classified as follows: “close to dining area (less than 15 m)”, “medium distance from dining
area (15-20 m)”, and “far from dining area (more than 25 m)” (Figure 9). A correlation
analysis showed that users’ satisfaction with the accessibility of dining options was not
correlated with the actual accessibility of dining facilities (p = 0.669) and was negatively
correlated with the time of stay (p < 0.05). This indicates that food supply did not affect

people’s choice of seats.

(b)

Figure 9. Food location and seating division: (a) actual view of the food location and (b) schematic
diagram of food accessibility zoning.
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3.3.2. Furniture and Equipment

The semi-outdoor space in this study was provided with artificial lighting beside each
seat and with power plugs near the table legs; two elements that were evenly distributed.
The correlation between satisfaction with artificial lighting and power supply were signifi-
cantly correlated with the length of stay (p < 0.05). In addition to some user-friendly details,
the site has a partial ceiling and a large fan to improve the comfort of the semi-outdoor
space (Figure 10). The study classified the location as “well ventilated”, “average venti-
lated”, and “poorly ventilated” based on the distance from the fan. The analysis showed
that ventilation satisfaction was positively correlated with the fan location (p < 0.01) and
time of stay (p < 0.01). This indicates that people were more likely to choose seating and
stay in seating near a fan.

(b)

Figure 10. Fan location and seating division: (a) actual view of the fan location and (b) fan effect
distribution diagram.

The site has three types of seats (Figure 11). The first type is more suitable for multi-
person communication, and this type of seat is the most common in the site. The second
form of seating is a combination of two identical curved chairs. This kind of seat generally
accommodates two people, sitting in pairs, so that they do not interfere with each other;
it is suitable for single people to study and rest. The third form is a seat set up around
a pillar, making use of the pillars on the floor. With a high tabletop, users tend to stand
around the table for reading and talking. The analysis concluded that users’ satisfaction
with the furniture was correlated with the type of seats (p < 0.01). However, the type of
seating was not correlated with the length of stay (p = 0.246). Interestingly, type 2 seats
were particularly popular with users because they performed the function of both a table
and a chair.

(a) (b) (c)

Figure 11. Three types of seat axonometric drawings: (a) square table; (b) two curved tables and
chairs; and (c) table and chairs formed around a column.
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4. Discussion
4.1. Thermal Environment and Sitting Behavior

Users of an environment care about thermal comfort; a better thermal comfort can
always attract more people. However, seat preference was rarely influenced by thermal
comfort in this study, as there was little difference in thermal comfort within the same semi-
outdoor space. Vegetation may substantially contribute to human thermal comfort [32];
thus, the ground floor of the ERC has a high ratio of green area nearby. In addition,
the students preferred well-designed, naturally ventilated classrooms to air-conditioned
classrooms [33]. The three-sided open space and variable height of the semi-outdoor space
in this study created a better thermal environment that can help increase the productivity
of students. The preference of occupants living in a hot and humid region for lower
temperatures was proven in this study [34]. The authors believe a landscape water system
could be also installed in this semi-outdoor space to accelerate the ventilation and cooling
effect and increase the humidity of the air.

4.2. Users Tend to Choose a Sheltered Location on the Edge and Are More Satisfied with Seats with
Views of the Natural Landscape

Among the spatial perception elements, privacy was the main consideration for users.
This study demonstrates the adaptability of prospect-refuge theory to semi-outdoor spaces,
as users tended to stay on the edge of the seating area, without an excessive flow of people.
Such locations can ensure a sense of territory for each person, and such quiet spaces also
make it easy to observe the surrounding environment. Therefore, seating design should
avoid interference with the flow of people (Figure 12). An “L”- or “U”-shaped seat form is
a good way to form a semi-private space at the edge for internal members to communicate.
Potted plants, bookshelves, and other easily movable components could also limit eye
contact to ensure better privacy. Interior seats were generally less attractive than those at
the edge; the latter not only provide a better view and foster a more relaxed mood, but also
improve the learning experience [35], mostly because interior seats are less sheltered and
eye contact is more frequent. Interior design and renovation should balance the degree of
footfall across seating areas as to improve the occupancy rate of seats in each area. Desktop
dividers could also be added to meet users’ need for privacy [36].

(@) (b) (c) (d)

Figure 12. Strategy map to improve privacy: (a) original seats; (b) inward-facing L-shaped seats;
(c) greenery to isolate the view; and (d) desktop partitions to isolate the view.

Comfortable (psychological or/and physical) seating areas with attractive scenes
(which consist of other people and their activities and /or different kinds of landscapes)
are preferred [37]. This study also found that when choosing seats, users were easily
attracted by the surrounding greenery or sky view and preferred to sit closer to the natural
landscape. Studies have proven that green landscapes have a healing effect and can enhance
the learning efficiency of users. When designing semi-outdoor spaces, designers should
create more openings to ensure that more seats enjoy a view of the sky as well as the
greenery. Meanwhile, some greenery curtain wall planters could be set up inside the
semi-outdoor space to enhance the green coverage rate.
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4.3. Site Facilities Greatly Affect the Length of Stay

As for the site facilities, the study found that the accessibility of bathrooms, canteens,
fans, power supplies, and lighting affected people’s length of stay. Therefore, when
designing semi-outdoor spaces, it is necessary to provide such facilities. In addition,
accessible and attractive furniture play a critical role in seat selection [38]. This study also
found that users preferred a rich range of types of seats. When arranging seats, curved
seats with a certain sense of personal space should be designed to not only ensure privacy
but also to provide the possibility for internal communication. The users on the elevated
floor were mainly students, and their main activities were learning and communication;
therefore, it is necessary to design outdoor leisure tables and chairs that meet the physical
and psychological needs of college students. Enhancing the pleasure and comfort of seating
areas can reduce student tension and stress and increase the effectiveness of their learning
and communication [39]. During the field research, some users raised the need for a
greater number of seats, so in addition to the type of design, the number of seats should be
considered in future designs.

Nowadays, most teachers and students study and work on laptops, so access to a
power supply is very important during lengthy periods of study. The ERC provides a
power plug under each table, which encourages users to stay for longer. However, some
users suggested that they were unable to find a suitable power plug. The design of such
details should also consider the diversity of user needs. The use of a fan and artificial
lighting to regulate users’ thermal comfort and the lighting environment are essential
components in the design of semi-outdoor spaces. Seating facilities can be designed to
make up for the environmental effects that cannot be achieved by spatial design to provide
the best sitting and resting experience for each seat.

5. Conclusions
5.1. Summary

This study explored the seating preferences of users of semi-outdoor learning spaces
on a tropical university campus. It assessed the relative importance of factors affecting
users’ seat selection in detail, and it explored the factors that influence users’ length of stay
in such spaces. Focusing on informal learning spaces, the findings of this study extend the
theoretical understanding and inform the design of covered seating and resting spaces.

5.2. Limitations

The study has the following limitations. (1) It focused on user assessment during
the hot summer period, ignoring other seasons. (2) It explored seat selection in only
one semi-outdoor space. Variables not considered in this study, such as the number of
floors, may also affect users’ seat selection. While the study discussed various variables,
a conjoint analysis, which was used in a previous study to assess architect priorities and
preferences [40] could also be used to explore the phenomenon of preference. Therefore,
more comparative studies of semi-outdoor spaces are needed to draw a more general
conclusion. (3) In examining the physical environment, this study focused on the effects
of thermal comfort on seating preferences; it did not consider other physical factors, such
as lighting and sound. Future studies should include these important indicators. The
measured parameters and the length of stay were used to indicate user seat preferences
in this study, while occupancy patterns could also be an excellent index to value seat
preference. Different approaches [41] and technologies [42,43] to identify it in a tropical
climate are expected to be used in future studies.
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