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Abstract:  The provision of outdoor seating on university campuses is essential for fostering social interaction, 

psychological wellness, and engagement among students. However, in tropical and subtropical areas, climate 

fluctuation, excessive humidity, and rising temperatures are posing a growing threat to these areas' utility. Through 

an analysis of multiple studies from Malaysia, Indonesia, India, Bangladesh, Singapore, the Philippines, Iran, 

Turkey, Nigeria, Jordan, China, and Palestine, this review explores how outdoor seating behaviour reacts to heat 

stress and spatial factors. A variety of scientific techniques are used in the studies, such as crowdsensing, structured 

surveys with Likert scales, behaviour mapping, observational tracking, post-occupancy evaluation (POE), 

crowdsensing, emotion mapping, thermal comfort modelling using PMV (Predicted Mean Vote) and PET 

(Physiological Equivalent Temperature), and spatial analysis. The results demonstrate how microclimatic 

variation, seating form, and cultural-social norms affect spatial use and consistently show user preferences for 

shaded, vegetated, and wind-exposed zones. The studies encompass how spatial behaviour may be documented 

using digital and analogy mapping technologies, and how campus greening serves as both heat mitigation and 

sustainable design. According to the review, adaptable design techniques that improve comfort, usefulness, and 

resilience include flexible zoning, modular furniture, landscape buffers, and climate-sensitive seating orientation. 

Within the framework of climate-resilient infrastructure and adaptation, this article offers evidence-based, user-

cantered design ideas for outdoor spaces that are both functional and inclusive in the face of climate change to civil 

engineers, architects, and planners. 

 

Keywords: Outdoor seating behaviour; campus design; human-environment interaction; thermal comfort; 

climate adaptation.  

 

 1 Introduction 

 
 On college campuses, outdoor areas are vital for encouraging student engagement, physical comfort, mental 

health, and learning outside of the classroom. There is an urgent need to assess the usability, comfort, and quality 

of these open spaces, particularly in hot-humid tropical climes, as campus populations rise and global urbanization 

grows. Scholarly interest in behavioral patterns and thermal comfort in outdoor learning spaces is growing. 

Numerous studies have attempted to identify links between user actions and thermal comfort characteristics. ( 

Chen & Ng, 2011) promoted adaptable frameworks by stressing the incorporation of both objective heat metrics 

and subjective user responses. 
Similarly, studies like (Huang, et al., 2015) and (Orbon, et al., 2019) cite natural ventilation, vegetation, and shade 

as key factors influencing how outdoor spaces are used. Longer and more frequent usage of these areas, especially 

during periods of high temperature stress, is often attributed to the presence of trees, variety of sitting, and green 

visibility. Researchers have emphasized how furniture design, microclimate, and spatial arrangement influence 

student interactions and activities from a social point of view. 
(Lesan, 2020) and ( Salama, 2009) highlighted post-occupancy (POE) assessments and behavioral mapping as 

ways to close the gap between user experience and design aims.  ( Marcillia & Kesumasari, 2017) stated that 

depending on the kind of activity, social demands, and surroundings, students had varying preferences for sitting 

configurations. In order to achieve inclusive and efficient outdoor space utilization, design interventions must take 

seasonal and temporal behavioral shifts into consideration. 
 

The psychological and emotional aspects of space design have also acquired importance. Studies ( Gou, et al., 

2018) demonstrate how students' inclination to use open spaces is greatly influenced by the composition of outdoor 

views, the seating arrangement, and environmental cues. Additionally, differences in perception based on 
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demographics, as highlighted by (Abid & Haque , 2024) , demonstrate the value of user-centered and inclusive 

design. 

By examining previous studies on thermal and behavioral comfort in campus outdoor spaces, especially in a 

tropical setting, this paper seeks to add to this developing conversation.  In order to suggest guidelines for climate-

responsive, behaviorally adaptive outdoor seating arrangements in university settings, it aims to incorporate spatial, 

climatic, and social factors. 

2 Methodology 

A systematic review framework was chosen in acknowledgment of the extensive span of the cited literature, which 

included studies carried out using a variety of empirical techniques and in several tropical contexts (Malaysia, 

India, Singapore, etc.).  To enable thorough and rigorous integration of the pertinent data, a structured, multi-phase 

screening and synthesis process was subsequently created, led by inclusion criteria derived from the thematic and 

methodological aspects discovered in this research. 

 

   

 

 

 

Figure 1.  Methodology Flow Diagram. 

 

3 Parameters Influencing Seating Preferences 

3.1 Design Parameters     

  

Form and seating material are also important factors in utilization.  According to research from Universitas Gadjah 

Mada in Indonesia, groups favor circular benches, while lone students choose edge zones with wooden tables, 

indicating that seating arrangements influence how sociable a class is. ( Marcillia & Kesumasari, 2017). 

In contrast, (ADEDEJI, et al., 2011) It was noted in Nigeria that people avoided exposed concrete benches because 

they were quite uncomfortable with the heat, especially during the hottest parts of the day. Complementing these 

findings, (Tao , et al., 2023) discovered that students at the National University of Singapore value thermal comfort 

and like seats that are partially enclosed and offer views of the sky and vegetation. 

 Table 1 lists ten peer-reviewed study settings from which additional design parameters were examined.  With 1 

denoting "yes," "present," and 0 denoting "no," "absent," it displays a binary mapping of the presence of the 

parameters described in the research.  The table demonstrates that among the research, visual aesthetics has been 

the most talked-about design criteria. 

China's quantitative data showed a structural under-provision of seats. (XU , et al., 2021) discovered that just 30% 

of the actual student body was supplied by Nanjing Forestry University's campus seating infrastructure, resulting 

in congestion and underuse of the open spaces.  Sociocultural factors influence behavioral results in addition to 

physical causes. 

(Hasan, et al., 2024) shown in Palestine that students intentionally select seats in areas with great visibility, driven 

by a need for both safety and social connection. 

 

 

 

 

 

 

Phase 1: Keywords 

(outdoor space, seating 

behavior, student activity, 

thermal comfort) were used 

to search papers. Initial 

review of n= 30+ papers. 

Phase 2: Eliminate 

Research Not Dedicated to 

Human Behavior 

Phase 3: Disqualify Off-

Campus Context Papers 

Final Choice: The combined 

results show that social 

seating behavior, thermal 

comfort, and spatial 

adaptability all influence 

climate-responsive tactics. 

Comparative Study: 

Disparities in Visual, 

Thermal and Spatial 

Patterns by Region. 

Synthesis: Design 

Implications & Behavioral 

Adaptation Strategies  
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                         Table 1.  Binary mapping of discussed design parameters among studies 

                               

 

                                                                                

 

 

 

 

 

                           

3.2Comparative Thermal and Visual Comfort Findings 

 

 

 

A thorough analysis of the relationship between student participation in seating areas and thermal and visual 

comfort is summarized in Table 2. 

                                                     

 

                                                      Table 2.  Thermal and Visual Comfort Findings. 

 

Author Location Verified 

Comfort 

Metric 

Key Verified Value Visual/Behavioral Insight 

(Ghaffarianhoseini, 

et al., 2019) 

University 

of Malaya, 

Kuala 

Lumpur, 

Malaysia 

PMV 

(Predicted 

Mean Vote) 

80–90% of midday is 

acceptable in shaded 

places; about 10–20% is 

unshaded. 

Shading lengthens the 

comfort time while 

drastically lowering Tmrt. 

(Tao , et al., 2023) National 

University 

of 

Singapore, 

Singapore 

PMV 

(neutral –

0.5 to +0.5) 

Seats with sheltered 

edges have a 40% 

longer use time and are 

said to be thermal 

neutral. 

Duration of stay; favorite 

seats with views of the 

river or greenery. 

(ADEDEJI, et al., 

2011) 

LAUTECH 

campus, 

Ogbomoso, 

Nigeria 

Comfort 

Rating Scale 

(mean 

2.8/5) 

25% higher comfort 

under tree shade; 

Chi²=12.3, p=0.002 

Avoiding heat discomfort 

on concrete seats 

(Alnusairat, et al., 

2021) 

Al-Ahliyya 

Amman 

University, 

Jordan 

PET (21.6–

32°C) 

45–60% of daylight 

hours within PET 

comfort range 

Visually integrated shaded 

corridors = longest 

occupancy 

(Yeh & Huang, 

2015) 

National 

Taipei 

University 

of 

Technology, 

Taiwan 

ANOVA 

seat 

preference 

(p < 0.05) 

The most comfortable 

chairs are those near 

trees; table seats are the 

most favored. 

Top attributes include 

weather resistance, 

mobility, lighting, and 

cleanliness. 

 

 

  Design Variables  

(Yeh & Huang, 2015)) 1 1 1 1 

( Salama, 2009) 0 1 1 1 

(Alnusairat, et al., 

2021) 

1 1 1 1 

(Lesan, 2020) 1 1 1 1 

(Alpak, et al., 2019) 1 1 1 1 

(Abid & Haque , 2024) 0 1 1 0 

(NETO, et al., 2017)) 1 1 0 0 

(XU , et al., 2021) 1 1 1 0 

( Gou, et al., 2018) 0 1 1 0 

( Abu-Ghazzeh, 1999) 0 1 1 0 

 Furniture 

Comfort 

Visual 

Aesthetics 

Seating 

Layout 

Symbolic/Cultural 

Meaning 
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3.3 Emotional and Psychological Engagement 

 

Students' emotional and psychological attachment to their academic environment is greatly influenced by campus 

outdoor areas.  The main emotional and psychological conclusions from a few chosen studies covering various 

campus environments are compiled in Table 3.  These illustrations highlight recurrent themes:  In general, students 

react positively to green, cozy, and socially designed outdoor spaces in terms of mood, satisfaction, and feeling of 

place, while unwelcoming or boring areas discourage participation. 

 

                                                    Table 3.  Emotional and Psychological Engagement. 

 

Study 

(Location) 

Method Key Emotional/Psychological Findings 

( Abu-Ghazzeh, 

1999) 

Qualitative interviews 

& site observations 

Outdoor spaces help people feel "at home" and like they 

belong; the regions between buildings have become important 

hubs for everyday social interactions. 

(Zhang & Li , 

2023) 

Emotion map (facial 

expression & ECG 

data) 

High sky visibility, greenery, and a diversified skyline are 

associated with positive feelings; extensive asphalt and linear 

patterns are associated with negative emotions. 

(Abid & Haque , 

2024) 

Online survey 

(statistical correlation) 

On campus, more time spent outside is associated with more 

pleasure and a better opinion of the space's quality, whereas 

crowding and a lack of shade make it less comfortable. 

( Marcillia & 

Kesumasari, 

2017) 

Field observation, 

interviews, 

questionnaire 

Seating decisions are influenced by group size and privacy 

concerns; whereas groups like lively, convivial spaces, lone 

students prefer quiet nooks. 

(Lesan, 2020) Qualitative observation 

& interviews 

For study and retreat, students choose peaceful, green 

locations; peaceful landscaped landscapes promote focus and 

reduce stress (silent spaces utilized for introspection). 

( Salama, 2009) User satisfaction 

survey + behavior 

mapping 

Poor seating and shading led to little social use of courtyards 

(spaces served only as transportation paths), despite the fact 

that good lighting and safety promote a sense of community. 

(CUBUKCU & 

ISITAN, 2011) 

Post-occupancy 

evaluation or POE 

(comparative survey) 

Students who enjoyed a campus spent longer time there, using 

its facilities, while those who didn't liked it left soon, 

suggesting that impression of the campus environment affects 

campus attachment. 

(Alnusairat, et 

al., 2021) 

Mixed-method (space 

syntax, microclimate 

modeling, surveys) 

Open spaces on campus are appreciated for relaxing and 

mingling, which promotes wellbeing and camaraderie.  

Comfort elements (such as temperature and visibility) have a 

big impact on usage and mood. 

 

 

Research indicates that comfort and natural characteristics are essential for fostering healthy emotional 

involvement on campus.  Stress is lessened and relaxation is encouraged by greenery, comfortable microclimates, 

and humane scale architecture.  Spaces for social interaction (lawns, plazas, etc.) give students a sense of belonging 

and community on campus.  Quiet areas and privacy are also prized.  A friendly campus promotes deeper 

engagement and longer stays.  Meaningful open spaces that enhance campus life and promote student achievement 

can be created by coordinating physical design with the psychological and social demands of students. 

3.4 Social Learning and Informal Use 

 

 

Beyond official classroom settings, campus social learning also takes place in unofficial outdoor areas that promote 

communication, teamwork, and cognitive engagement. (Salih, et al., 2023).  

Small, easily accessible outdoor spaces known as "pocket" or "vest-pocket" spaces offer essential settings for 

students to congregate for leisure, group study, and interaction. (Salih, et al., 2023).  

By providing a variety of landscape elements (hardscape, softscape, and shading devices) that promote extended 

use and chance meetings, informal learning in these areas promotes social cohesiveness and attention restoration. 

(Abu-Ghazalah & Al-Goussous, 2009). 
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Students' engagement in outdoor social and educational activities is significantly predicted by their preferences for 

sustainable shade structures, comfortable seats, and a variety of vegetation, according to empirical research. Higher 

rates of use and social contact are found in well-integrated, visible outdoor plazas with sufficient amenities (seating, 

food services, shade), according to quantitative mapping of behavior and spatial configuration analyses utilizing 

space syntax. (Ozbil, et al., 2018); (Turner, et al., 2001).  

Campus designers should create a network of connected outdoor "learning landscapes" that balance formal and 

informal pedagogical needs in order to maximize social learning. These spaces should be accessible, safe, and 

responsive to user-oriented characteristics. ( Mehta, 2007). 

4 Discussion 

 

Numerous studies conducted on tropical campuses have confirmed that students enjoy comfortable outdoor 

spaces the most, particularly green, shaded places with lots of seats.  Longer outdoor visits are encouraged by 

well-designed microclimates and social amenities, which promote casual social encounters and education.  On 

the other hand, a lack of seating, shade, or perceived safety discourages utilization.  In the end, welcoming 

outdoor areas lower stress and promote a greater sense of wellbeing and campus attachment, indicating that in 

order to optimize student engagement, campus planners should give human-centric, climate-responsive designs 

top priority. 

             

 

 

Figure 2 Conceptual diagram illustrating how social and cultural elements and physical design elements affect 

outdoor space use and improve student results 

 

Conclusion 

 

 

The study emphasizes the value of an integrative strategy that takes into account social dynamics, psychological 

participation, aesthetic pleasure, and thermal comfort when constructing outdoor seats on tropical university 

campuses.  It implies that developing inclusive, resilient, and meaningful campus environments requires the use 

of human-centered, climate-responsive design approaches. 
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