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Abstract: Environmental psychology plays a vital role in the overall development of human health.
Student activism and health concerns have arisen about the human health costs associated with a
healthy built environment. This research focuses on recent design “trends”, active designs, and their
relationship to environmental psychology and a healthy campus. This study examines the role of
the active design approach in improving the environmental psychology of universities to achieve a
healthy campus for students by hypothesising physical activity comprises three categories: physically
active (body), mentally active (emotions), and socially active (group). The total number of student
participants was 428 from ten university campuses. The methodology included a questionnaire
survey with statistical analyses, ANOVA tests, and factor analyses. The results of this study reveal
that students are more active outside campus than inside campus. Students are more interested in
social activity than in mental and physical activities. In addition, the obstacles to students’ physical
inactivity are a lack of time, lack of opportunities on campus, and the psychological feeling of anxiety,
depression, and tension due to social activities and university work performances. In conclusion, a
model is designed to demonstrate the relationship between environmental psychology and active
design variables.

Keywords: environmental psychology; active design; physical activity; healthy campus; factor
analysis; ANOVA

1. Introduction

The growing urban population has increased environmental demands and affects
human health due to the rise of chronic diseases caused by populations’ inactivity [1]. A
new design trend introduced by scientists and researchers for solving this issue is the active
design approach [2]. This approach was developed in the U.K. by Sport England, which
commissioned the active design to promote physical activity in a creative environment that
encourages communities to be active as a natural part of their daily lives [3]. Additionally,
A.ILA. (US.A) released evidence-based active design guidelines (A.D.G.) with twenty-three
strategies—thirteen for urban design and ten for building design—to increase physical
activity through the built environment. The built environment includes all the physical
parts of where we live and work (e.g., homes, buildings, streets, open spaces, and infras-
tructure) [2]. Additionally, the built environment influences a person’s level of physical
activity [4,5]. For example, inaccessible or non-existent sidewalks, bicycles, or walking
paths [6,7] contribute to sedentary habits. These habits lead to poor health outcomes such
as obesity, cardiovascular disease, diabetes, and cancer [8,9], affecting human health and
well-being.
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In addition to public health [10], the built environment belongs to physical environ-
ments which are designed to achieve health and wellness as integral parts of communities’
health [11]. At the same time, studies have shown that built environments that were ex-
pressly designed to improve physical activity correlated to higher rates of physical activity,
which in turn, positively affects health. In order to understand people—environment inter-
actions and how they relate to real-world issues [10,12], environmental psychology now
encompasses various research fields. Architecture is most familiar, and environmental psy-
chology and architecture have been encouraged to become more attentive to each other’s
impacts. In other words, architectural psychology links psychology with architecture. The
study of architectural psychology, which emphasises how people interact with the built
environment, increased in the 1950s to enhance humans’ peace of mind and well-being
by designing or modifying architectural settings. Its impact can be seen in urban design
through the long-term reconfiguration of personal and societal norms, values, and beliefs
caused by social isolation, social segregation, and quarantine [13-15]. In addition, some
people in the fields of interior design, architecture, landscape design, and urban design
have conducted structured research using behavioural sciences, and this group grows
enormously day by day [16]. Researchers believe behavioural sciences can develop some
models and concepts that clearly understand human—environment relations. Consequently,
it improves our knowledge of how the physical environment [17] affects the population’s
health [18].

In the same way, environmental psychologists take into consideration any individual
activity to be situated along three measurements at the same time: the person (e.g., age,
gender, personality, and culture), the place (e.g., home, classroom, workplace, park, and
nature), and the psychological procedure of enthusiasm (e.g., socialising, working, learning,
playing, and exploring). Another significant aspect of environmental psychology is change
throughout time with reference to the temporal dimension of the people—environment link,
while the physical and social environments have generally been ignored in environmental
psychology [19-21]. Multiple interventions are brought about by the time dimension, hu-
man well-being, and the importance of spatial anchoring. The act of anchoring is always a
procedure that takes place in some dimension of time. It reflects the individual’s ambitions,
social standing, family life circumstances, plans for the future, and human well-being. For
the purpose of this article, we focused on the need (ambition) and well-being of users in
the environmental psychology context. Jointly, [22] observed, “Due to the absence of any
coherent body of study or theory, campus planning is likely to be continued on a pragmatic
basis.” Thus, the environmental psychology of campuses is perhaps the most neglected.
Also, improving environmental knowledge and capacities without the concurrent develop-
ment of the possibility of action leads to a sense of meaninglessness [23]. Correspondingly,
any educational institution may become a healthy university by establishing a community
emphasising health and wellness by increasing active opportunities through the active
design. The majority of students spend most of their time on campus. A healthy campus
is a place that actively promotes optimal health outcomes and helps each student as a
whole—as a single bio-psycho-social person [24-26]. The university campus environment
is the most critical environment influencing students’ daily activities and health from the
perspective of environmental behaviour and the campus space environment [27].

The evidence presented thus supports the idea that the environment plays a vital
role in disease dynamics and in determining the health of individuals; specifically, the
built environment significantly impacts the prevention and containment of both chronic
and infectious diseases in humans. The effects of the built environment on health can
be direct, for example, by influencing environmental quality, or indirect, by influencing
behaviours that impact disease transmission and health [9]. No research studies have
been conducted to study the temporal dimension of user ambition and well-being in
environmental psychology and none relate to campus environmental psychology. Therefore,
this study will fill this gap with the study’s main aim being to analyse the main parameter
of active design (physical activity) in categories, which is the main key point tested by
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questionnaires to identify the demand for each of them in the community. The question is,
why does physical activity decrease with the increase in population?

Thus, an active design approach might play a crucial role in enhancing the environ-
mental psychology of the campus built environment to create a healthy environment for
students by analysing the students” ambition (need), in detail, for activism to improve their
health. So, we hypothesise physical activity, in more detail, comprises three categories for
the student, physically active, mentally active, and socially active, in a campus-built envi-
ronment. Later, we show its impact on environmental psychology. This study conducted a
questionnaire with statistical analyses to answer the research hypothesis and objective. The
outcomes revealed the correlation between environmental psychology and the physical
activity categories. This finding can improve future research on environmental psychology,
a healthy campus built environment, and active design strategies, which will dramatically
increase physical activity in the community.

1.1. Active Design and Physical Activity

The definitions for active design in the U.K. and U.S.A. are similar in that both promote
physical activity to create a healthy environment and society. Likewise, physical activity is
the primary variable of active design, so the last updated definition for the active method is,
by [28], defined as “people moving, acting and performing within culturally specific spaces
and contexts, and influenced by a unique array of interests, emotions, ideas, instructions,
and relationships.” There is overwhelming evidence corroborating the definition of physical
activity from Caspersen et al. 1985, reviewed from different sources, which covers aspects
such as the cerebral, social, situated, and political. The last updated definition by [28] was
accepted, studied, and analysed by being categorised into three categories by the author
(Figure 1):

1. Physically active: for example, the person moving, acting, and performing to achieve
physical wellness in the built environment could be adopted as indoor staircases and
outdoor walkways encourage more physical activity on campus, etc.

2. Mentally active: influenced by a unique array of interests, emotions, and ideas to
achieve mental health in a built environment which could be adopted as walkways
that wind through quiet outdoor areas offer students calm spaces to relax before and
after classes [29].

3. Socially active: within culturally specific spaces and contexts, to achieve social well-
being in a built environment, this could be adopted as designing community spaces
within high-traffic areas encourages students to socialise with their peers.

Active design
Active design is defined as any design element that promotes physical activity
to create healthy environment to have healthy community

Physical activity

Piggin J (2020) defined physical activity as

v/ v/ v/

Physically active Mentally active Socially active
people influenced by a within culturally
moving, unique array of specific spaces

acting a‘nd interests, and contexts
performing emotions, ideas. v
Physical Wellness Mental Health Social Well-Being
Indoor staircases and Walkways that wind Designing community
outdoor walkways through quiet outdoor spaces within high-
encourage more areas offer students traffic areas
physical activity on calm spaces in which encourages students to
campus. to relax before and socialize with their
after classes. peers.

Figure 1. Active design definitions and indicators (authors’ analysis) [28].
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Furthermore, the active built environment should enhance physical activity, which
can be identified by its type, intensity, amount, and measuring tool, to know the amount of
physical activity and active design in the built environment, thus displaying the ratio of
active living and lifestyle.

Ultimately, the new approach to active design and its definition were studied, analysed,
and categorised [26]. All research studies saw physical activity, in general, and its impact
on mental health; none of them break it down into categories hypothesised as the need
(ambition) of students and later explore its effect on the environmental psychology of a
campus-built environment, which fill the goal of this research paper that examines the role
of active design in improving the environmental psychology of a healthy built environment.

1.2. Environmental Psychology

Environmental psychology is a branch of psychology that studies the mutual relation-
ships and interactions between human behaviour (including experience and action) and its
surroundings (material, social, and cultural) [27,30]. There are multiple pieces of evidence
showing environmental psychology could be considered in built environments as having
an essential role in shaping human behaviour, such as the psycho-social approach which
emphasises people’s environmental relationships in environmental perception, cognition,
and attitude [31-33] in addition to space perception as urban spaces, which reflect daily life
and shape personality with perception [34,35]. Concerning mental health with expanding
urbanisation, more individuals are exposed to environmental stressors, which may con-
tribute to increased stress and worsen mental health [36] and the effects of smell, colour,
and light on human behaviour and experience, as well as the way physical environments
influence social identity [37]. This also concerns cross-cultural environmental psychology
since-human—environment interactions are culture-bound [30]. Environmental psychology
also includes social-psychological contextual elements, such as the presence of others’ or
one’s place in the group, which can affect behaviour in a specific physical setting [18]. Thus,
the concepts of environmental psychology can be utilised in a wide variety of situations,
including private homes, public institutions (such as schools), workplaces, and recreational
areas. Humans may change their behaviour which hurts the environment at both the micro
and macro levels [38]. Environmental psychology accepts the natural world through which
we experience life and shapes human behaviour and health. The evidence with regard to
the scope of this research study indicates the relevance of environmental psychology and
the built environment in shaping human behaviour. Yet, notions such as the connection
between the physical environment and psychological processes and investigating human
behaviour in natural settings, rather than artificial settings, influenced many subsequent
studies on human—environment interactions.

For this reason, environmental psychology (E.P.) is many things; it is something which
is seen and felt more as an area of overlap between psychology and several disciplines
or domains [33], and E.P. is not only an area within psychology but is interdisciplinary,
suggesting the need to develop a coherent core for E.P. and recognise its applied context.
There are multiple definitions for E.P. such as a “multi-disciplinary behavioural science,
both basic and applied in orientation, whose foci are the systematic interrelationships
between the physical and social environments and individual human behaviour and
experience” [35]. Furthermore, “Environmental psychology is the discipline that studies
the interplay between individuals, the built and natural environment”. So, environmental
psychology examines the influence of the environment on human experiences, behaviour,
and well-being, as well as the influence of individuals on the environment, that is, the
factors influencing environmental behaviour and ways to encourage pro-environmental
behaviour [39]. In other words, environmental psychology studies interactions between
humans and their surroundings because human—environment interactions are culturally
determined [30]. Many researchers use multiple ecological models to assess the linkage
and relationships among various factors affecting health as an ecological model [40].
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This study, concerning modern architecture, shows the distinction between traditional
psychology and architectural psychology and includes studies of how different environ-
ments influence human perception and behaviour. Recently, regarding environmental
psychology, much attention was given to the built physical environment and how it affects
human behaviour and well-being [20,41]. So, environmental psychology in a built envi-
ronment could create active behaviours and improve human well-being, with a new trend
in active design. Along this line, here, we designed a model to identify the parameters of
this environmental psychology study and relate them to active design approaches through
physical activity categories. Figure 2 shows that environmental psychology is context (envi-
ronment) and content (people—environment relation) interrelated, most of which emphasise
social aspects. Conversely, for this study, the environmental psychology of a campus-
built environment is context (campus environment) and content (student-environment
relation) in three categories of physical activity: physically active, mentally active, and
socially active.

CONTEXT = ENVIRONMENT

/7\
/ \

/ CONTENT=
RE@RNES ENVIRONMENT
RELATION

Figure 2. Environmental psychology model for determining its parameters (authors).

1.3. Healthy Campus as a New Trend

In general, campus master plans prescribe a set of design and planning actions to
achieve a university’s goals and objectives as a higher education institution. It started in
medieval Europe, and modern universities evolved in America. Some of the best university
campuses developed in the 19th century and early 20th century in the U.S.A. in terms
of campus planning and architecture follow specific typologies such as the quadrangle
campus, picturesque campus, and beaux-art campus, but after world war II, emphasise
freestanding buildings than on-campus master plans [22,42]. The quality of the campus
built environment determines the health of users; thus, most designs focus on micro-scale
designs rather than macro-scale designs.

Therefore, an index proposed by [43] called the campus score measures the main
physical qualities of university campuses, which are composed of three latent variables,
urbanism, greenness, and on-campus living, with ten indicators, activity density, context
land use mix, intersection density, campus connectivity, campus mass density, surface
parking, pervious surfaces, tree canopy, and living on campus. University campuses can
address this wide range of issues and concerns differently. The author of [44] argued for

“campuses to be designed, not only to heighten the quality of the learning experience, but

also as working demonstrations of ways in which places everywhere can be transformed
into more healthy, humane, civic environments”. The authors of [42] discuss “trends”
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in contemporary campus designs which are adaptive reuses of buildings and facilities,
architecture, hub buildings, interdisciplinary science research buildings, commercial urban
developments, large-scale campus expansions, and revitalising master plans. But today, for
modern society, the new trend is a healthy built environment with a new approach known as
the “Healthy Campus framework”, which was formulated by the American College Health
Association and lately presented multiple student health targets, including a requirement
to “create social and physical environments that promote good health for all” to “support
efforts to increase academic success, productivity, student and faculty/staff retention,
and life-long learning.” [45] The ecological model of [46] was explained by the American
College Health Association’s (2023) Healthy Campus 2020 initiative and composed of five
factors: intrapersonal and interpersonal processes and primary groups, institutional factors,
community factors, and the last public policy for creating a healthy campus.

The campus’s architectural design is the main factor in creating a healthy built envi-
ronment for students and staff. The new design trends by A.ILA. and U.K. Sport England
introduced an active design for promoting physical activity in built environments to ob-
tain a healthy built environment and achieve a healthy community [2,3,47-55]. Figure 3
illustrates the chronological trend of a healthy campus by the American College Health
Association (2023) and active design by Sport England and A.LLA. The start of a healthy
campus, from 1979 till now, continued and developed, focusing on the healthy campus
framework (infrastructure, cornerstone, community, and culture) which sets forward an
approach for creating a college culture that sees students’ success as mainly reliant on
their health and well-being. Any campus may become a healthy campus by fostering a
community and culture that places a high value on health and well-being. But the start
of an active design after the growth of chronic diseases and obesity among people since
2005 mainly focuses on physical activity that keeps humans active and improves their
well-being. The chronological combination between the two trends includes when and
where they started, since the active design approach will be used to show it is a way of
achieving a healthy campus and improving the environmental psychology of a campus.
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developed the three The guide was
key active design
objects of improving

ceessibiliy,
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SS the ten principles of
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+ . ]
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2. Materials and Methods

There are multiple methods to measure the environmental psychology of a built
environment [20]. This study conducted a questionnaire survey and statistical analyses to
identify students’ needs and fill the research gap. The questionnaire survey was designed
from the new trend active design approach based on the physical activity definition, and
the hypothesis is that physical activity has three categorisations, see Figures 1 and 2, was
used to show the relationship between environmental psychology (context and content)
and a healthy built environment by determining its parameters based on the three forms of
physical activity in the campus built environment. The total number of student participants
was 428 from ten university campus built environments in the Kurdistan Region of Iraq
of four different cities, Erbil, Dohuk, Sulaimani, Koya, and Zakho, which were selected as
case studies to complete the questionnaire survey.

2.1. The Questionnaire Survey Design

The questionnaire was divided into three parts. Part one concerns the quality of
students investigated by the demographic survey (gender, age, college, department, weight,
marital status, living arrangements, having a chronic disease, playing sports, and hours
and locations of exercises). Part two composed of three categories of physical activity that
students perform either inside or outside of campus. First, physical activities (football, bas-
ketball, tennis, swimming, running, fitness/gym, work performance, and others) measured
by frequency, duration, and intensity levels. Second, mentally active questions based on
emotions about the activity measured by a five-point Likert scale agreement, and the last
one is socially active (leisure time spent in cafeterias or restaurants, public spaces and green
areas, libraries, event-hall spaces, theatres, and shopping market kiosks) measured by the
frequency, duration, and importance levels of the activities for the students. The last part is
open-ended questions about the university campus, the most active place, how it is active
from the students’ point of view, and the positive and negative aspects of their university
campuses.

2.2. Statistical Analyses

The data were analysed using the MedCalc Statistical Software, Version 20.218 (Med-
Calc Software Ltd., Ostend, Belgium; https:/ /www.medcalc.org; accessed on 4 November
2022). Descriptive statistics, including n, mean, and frequency displays, were used to
determine which components are most sought for. An ANOVA test was conducted for the
comparison of means analysis of variance. This is a widely used statistical test that was
first devised by Ronald Fisher in 1918. When utilised for data from three or more groups,
ANOVA can reveal whether or not there are significant differences in mean scores. As
a result, we needed to determine if there are statistically significant differences between
the different data sets (types of physical activity) and used factor analysis to extract the
most affected activity on students based on frequency. Statisticians use factor analysis to
detect patterns or underlying factors in datasets and discover hidden variables impacting
observable variables. Thus, factor analysis aims to explain observed variable variation
by reducing them to fewer unseen components. Factor analysis estimates loadings of fac-
tors, which show how strongly each observable variable is related to each element. These
loadings determine each variable’s factor contribution. The researcher usually chooses the
number of components based on theoretical or statistical criteria [56].

3. Results
3.1. Demographic Survey

The questionnaire survey was distributed over 428 student participants from 10
university campuses in the Kurdistan region of four cities with different geographical
territories. The participation rate was calculated based on the total student number in
university campuses with 10%.
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The questionnaires were randomly distributed to students from different universities
and cities in various locations, sizes, and cultures. The female participants were more
than the male participants, with percentages of 58.8% and 41.2%, aged 18-33 years old.
The number of students with more than one year of experience on campus is 79.3%, the
maximum number of participants, and the fresh students’ (first-year stage) rate is 4.8%.
Other participants were those who went to university after the age of twenty-four, with
a rate more than 15%. The weight of students ranged from 40-140 kg. Most students
have an average weight range of 41-60 kg (48.2%), and those with a range of 61-80 kg
(36.6%) are the students who are not interested in playing sports. The overweight students
are categorised as ranging from 81-100 kg (12.1%), 101-120 kg (2.2%), and 121-140 kg
(0.2%). This demonstrates that a low percentage of students are overweight, which does
not indicate that they do not have any chronic diseases (Table 1).

Table 1. Demographic survey.

Delgglg‘f:ghic Count  Table n% Derg&g‘f :}[;vhic Count Table n%
Case 1 141 32.90%
121-140 1 0.20%
Case 2 67 15.70% Weight (Binned)
Case 3 29 6.80% 141+ 0 0.00%
Case 4 28 6.50% . Single 387 91.70%
Material status
Case 5 43 10.00% Married 35 8.30%
University Campus Case 6 40 9.30% Home 335 78.80%
Case 7 25 5.80% Dormitory 79 18.60%
Living arrangement with a friend to
Case 8 25 5.80% rent a 11 2.60%
house/apartment
Case 9 18 4.20% Having chronic Yes 45 10.60%
Case 10 12 2.80% disease No 379 89.40%
Male 176 41.20% . Yes 245 58.20%
Gender Do sport (any kind)
Female 251 58.80% No 176 41.80%
<18 20 4.80% <1 150 42.00%
19-23 334 79.30% Hours of exercise per 2 108 30.30%
Age (Binned) 24-28 63 15.00% week 3 50 14.00%
29-33 4 1.00% >4 49 13.70%
34+ 0 0.00% Inside University 66 19.70%
ampus
Location (doing Outside
<40 3 0.70% sport) University 250 74.60%
Campus
Weisht (Binned 41-60 199 48.20% Both 19 5.70%
eight (Binned) 61-80 151 36.60% Indoor (building) 157 50.00%
. Fixed setting (doing Outdoor o
81-100 50 12.10% sport) (site plan) 138 43.90%
101-120 9 2.20% Both 19 6.10%

Note: Case 1 “University of Dohuk-Dohuk City”; Case 2 “University of Sulaimani-Sulaimani City”; Case 3
“University of Zakho-Zakho City”; Case 4 “Koya University- Koya City”; Case 5 “Cihan University-Erbil City”;
Case 6 “University of Tishk-Erbil City”; Case 7 “The Lebanese French University-Erbil City”; Case 8 “Knowledge
University—Erbil City”; Case 9 “Nawroz University-Dohuk”; Case 10 “Catholic University-Erbil City”.

Additionally, the percentage of hours students spend on sports per week is <1 h which
is the maximum rate (42%), and >4 hours is the minimum rate (13.7%). Most students are
interested in playing sports outside campus rather than inside campus, with a percentage
of 74.6%; only 19.7% play sports inside the university campus, and 5.7% of the students,
who are boys, play sports inside and outside the campus.
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Regarding marital status, most students are single, with a rate of 91.7%. At the same
time, many students live with their families in a house, at 78.8%. Only 18.6% of the
students live in a campus dormitory, and a small percentage of the students living with
their friends in rented apartments, at a rate of 2.6%. The results show that only 10.6% of
the students suffer from chronic diseases (thyroid, arthritis, chronic kidney disease, liver
disease, diabetes, and depression). The reason for this might be related to the fact that
questionnaire forms are randomly distributed among students on university campuses.

Concerning playing sports, 58.2% of the students play sports, which is parallel to [57]’s
conclusion that “campuses discouraged students from being physically active by missing
out on opportunities—indoors and outdoors—for fostering movement, such as designating
the greens for games or walks or providing enough lockers for bicycles”. These findings
can be used to develop tailored public health interventions. The results illustrate that
females participated more than males, more than half of the students perform activities
outside of campus environments, and a few have a chronic disease. The number of students
exercising decreased after COVID-19 [58,59]; moreover, 50% perform activities inside the
building, 43.9% perform activities outside of the building, and only a small proportion,
which is 6.1%, play sports in and out of the building.

3.2. Physical Activity Categories
3.2.1. Physical Activity

The physical activity types included in the questionnaire survey form are football, bas-
ketball, tennis, swimming, running, fitness/gym, walking, bicycling, exercise physiology
(aerobic, yoga), and work performance (university activity participation). And each was
measured in terms of frequency, repetition of an activity, which means how many times an
activity was performed per week, duration, which is how long participants engaged in the
activity for each session, particularly the length of time spent to perform each activity, and
the last intensity level was “light, moderate, and vigorous”, which means the amount of
physiological activity the participants” experience in their body including their heart rate,
respiration, and adrenaline. These were then analysed statistically, including a statistical
description, by an ANOVA test and factor analyses.

Physical activities such as football, walking, and job performances were performed by
most students on university campuses, while other activities were performed outside of
campus based on individual ambitions. Most students prioritise physiology, swimming,
and fitness/gym activities to shape their bodies and look beautiful. Additionally, sports
like bicycling and jogging are performed by certain students interested in practising once
for an hour per week. As shown in Table 1, it is apparent that just 19.7% of the students
are active on campus, which is significantly less. The reason for this is that most of the
campuses did not have the opportunity for students to be active; another reason for this is
that the students who have a lab and practical lectures do not have the time for performing
activities inside the campus. With regards to [60], these authors found that for students
that do not work out, the reasons for this are a lack of time, energy, and inspiration to
work out. Similar to [58], managing the education schedule to promote physical activity is
crucial. Moreover, students engage in higher sedentary time at university by, for instance,
sitting in lectures for a long time [61]. This indicates that time management, inspiration,
and sedentary behaviour are essential factors that prevent students from being active.

Campus universities such as Case 1, Case 2, Case 3, and Case 4 have a College of
Physical Education and Sport Sciences, which have all physical activities including “indoor
and outdoor activities”, but Case 5, Case 6, and Case 10 have a football stadium that
could be used for basketball and running too. Concerning Case 9, it has a basketball
and tennis field that can be utilised by students whenever they are interested in doing
so, but the last cases, Case 6 and Case 8, do not have any physical activities inside the
campuses; they plan to add these activities in the future. These findings are consistent
with [62], suggesting that implementing campus-wide physical activity programs can
improve students’ psychological health and happiness. According to their data, anxiety,



Buildings 2023, 13, 1999

10 of 23

depression, and psychological discomfort decreased significantly before and after training.
Physical activity interventions are essential for a campus to improve students” mental
health, as numerous studies have found a positive correlation between them [63-65]. It
can be argued that the active design approach, through its strategies, promotes physical
activity and could be applied to university campuses to increase physical activity in built
environments and encourage students to be physically active.

Subsequently, in Table 2, in terms of how often they engage in these activities, students
usually engage in three activities (1 h per week), indicating that three hours per week is
the minimal frequency performed by students with low intensity, which is very low to
demonstrate its adverse effects on students” health. This illustrates that managing the time
schedule for physical activity is crucial [58]. Hence, the mean for total physical activity
frequency in Cases 1, 9, and 10 is 3.2, 3.6, and 3.4, respectively, nearly having the same
result. However, other case studies have shown numbers below this range. For duration,
the average time required to complete these routines, which might range from 1.32 h to
1.9 b, is relatively constant across all the case studies. Most students engage in physical
activities, with the mean time ranging from an hour to over two hours.

Table 2. One-way ANOVA analysis for determining the frequency, duration and intensity of the
physical activity category among students.

Descriptive
95% C. I. for Mean ) F-Sig
n Mean Std. D. Std. E. LB U.B. Min Max. (p-Value)

= Case 1 116 3.2059 1.88316 0.175 2.8596 3.552 1 7

g Case 2 48 1.8771 1.19052 0.172 1.5314 2.222 1 5

qg': Case 3 28 2.5493 1.49646 0.283 1.9691 3.129 1 5

o Case 4 17 1.4765 0.9763 0.237 0.9745 1.978 1 3.5

= Case 5 42 2.4901 1.64798 0.254 1.9765 3.003 1 7

E‘ Case 6 39 1.7465 0.45192 0.072 1.6 1.893 1 3.8 9.989 (0.000)
kS Case 7 25 1.178 0.26657 0.053 1.068 1.288 1 2

© Case 8 24 2.5357 1.10814 0.226 2.0678 3.004 1 4.8

g Case 9 15 3.6756 1.36785 0.353 2.9181 4.433 1.5 6

E\ Case 10 10 3.4567 1.59831 0.505 2.3133 46 1 7

~ Total 364 2.5032 1.60788 0.084 2.3375 2.669 1 7

—_ Case 1 115 1.6391 0.80329 0.074 1.4907 1.787 1 4

.5 Case 2 47 1.7259 1.29861 0.189 1.3446 2.107 1 7

s Case 3 29 1.908 1.32667 0.246 1.4034 2.413 1 6

5’ Case 4 16 1.3688 0.69447 0.174 0.9987 1.739 1 3

; Case 5 42 1.7286 0.50822 0.078 1.5703 1.887 1 3

S Case 6 39 1.4774 0.40715 0.065 1.3454 1.609 1 2.5 1.173 (0.311)
"é Case 7 25 1.3219 0.29562 0.059 1.1999 1.444 1 2

= Case 8 24 1.6657 0.77699 0.158 1.3376 1.994 1 4

2 Case 9 15 1.5744 0.56851 0.147 1.2596 1.889 1 2.5

= Case 10 10 1.5633 0.9326 0.295 0.8962 2.231 1 35

R~ Total 362 1.628 0.84941 0.045 1.5402 1.716 1 7

— Case 1 116 1.9253 0.5733 0.053 1.8198 2.031 1 3

.4%‘ Case 2 49 1.6095 0.53709 0.077 1.4553 1.764 1 3

g Case 3 29 1.7836 0.57828 0.107 1.5637 2.004 1 3

E Case 4 17 1.584 0.44265 0.107 1.3564 1.812 1 2

g Case 5 42 1.5935 0.479 0.074 1.4442 1.743 1 25

= Case 6 39 1.45 0.52432 0.084 1.28 1.62 1 3 9.129 (0.000)
'é Case 7 25 1.1295 0.20258 0.041 1.0459 1.213 1 1.6

= Case 8 23 1.2479 0.38154 0.079 1.0829 1.413 1 2

= Case 9 15 1.6333 0.44633 0.115 1.3862 1.881 1 2

= Case 10 10 1.65 0.53547 0.169 1.2669 2.033 1 2.5

- Total 365 1.6501 0.56258 0.029 1.5921 1.708 1 3
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Furthermore, the intensity level results illustrate that the percentage of people who
engage in vigorously intensive physical activity, particularly in sports and fitness/gym, is
low across all the groups. The median value is 1.9 while the mode is 1.2. If we compare
the total mean of all the case studies, frequency is 2.5 repetitions of an activity, duration is
1.6 h per week, and intensity is 1.6, which is low to moderate. This indicates that physical
activity on campus will gradually decline if the built environment is not improved in a way
that promotes physical activity.

The increase in population indicates the importance of the active design approach
application in a modern built environment.

Consequently, a significant correlation exists between the campus built environment
and physical activity, parallel to the findings of [66]. The built environment on campus
could indirectly impact the students’ ability to maintain a healthy level of physical activity.
And for the ANOVA test (Table 2), the results are significant for physical activity, frequency,
duration, and intensity, which are F (9.989; sig. 0.000), F (2.173; sig. 0.311), and F (9.129;
sig. 0.000), respectively; if the p-value is < 0.05, the result is statistically significant, other-
wise, it is not significant. Therefore, the university’s schedule is practically the same in all
circumstances, and students’ activities are performed randomly rather than according to a
set timetable.

3.2.2. Mentally Active

There were nine questions asked in statements on students’ point of view on emotions
(mental) such as feeling good, comfortable, motivated, energy expended, depressed, anx-
ious, stressed, safe, calm, and active in activities that they are performing daily and how
they feel when they perform a physical activity, social activity, and their daily habits. In
the end, an open-ended question was added to express their emotions on activities and a
campus built environment, and the responses were measured by a five-point Likert scale of
agreement.

Out of the 428 participants, only 2 participants were excluded and 426 answered
positively. Case 1, Case 4, and Case 9 all have a mean of 4, as seen in Table 3. This
demonstrates that they believe that physical activity is a great way to release stress, feel
good, and get some exercise. Thus, the median is 3.8, and the mean is approximately the
same in seven out of the ten case studies. According to the data, everyone agrees with
these assertions. Students who responded to open-ended questions at the end of the survey
reported feeling good and satisfied from increased social activity but not having enough
time to engage in physical activity on campus [63-65,67].

Table 3. One-way ANOVA analysis for determining the emotion side effect of the mentally active
category among students.

Descriptive
95% C. I. for Mean F-Sig
n Mean Std. D. Std. E. LB. U.B. Min Max. (p-Value)

N Case 1 140 4.1008 0.49119 0.04151 4.0187 4.1828 3 6.5

g Case 2 67 3.7299 0.628 0.07672 3.5768 3.8831 1 4.88

b5 Case 3 28 4.0079 0.48574 0.0918 3.8195 4.1962 3.13 5

[g Case 4 28 3.8386 0.37015 0.06995 3.6951 3.9822 3.25 4.63

g Case 5 43 3.8343 0.40341 0.06152 3.7102 3.9585 3 4.63

& Case 6 40 3.8469 0.50676 0.08013 3.6848 4.0089 2.63 4.63 4.027 (0.000)
3 Case 7 25 3.685 0.59852 0.1197 3.4379 3.9321 1.88 4.88

= Case 8 25 3.8721 0.63768 0.12754 3.6089 4.1354 1.75 5

42 Case 9 18 4.0625 0.56107 0.13225 3.7835 4.3415 2.88 4.75

§ Case 10 12 3.9896 0.42459 0.12257 3.7198 4.2594 3.38 4.75

Total 426 3.9258 0.53567 0.02595 3.8748 3.9768 1 6.5
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Furthermore, psychological well-being is the primary indicator of environmental psy-
chology [68]. Reduced interactions or exposures to the natural environment is associated
with undesirable mental health outcomes because of the physiological and psychological
advantages of contact with the natural environment. In addition, they highlighted the
aesthetics of the constructed environment in the new building and the freshness of the
gorgeous gardens. The status of the built environment in Case 1, Case 3, Case 4, and Case 5
comprises old (traditional) and new (moderate) buildings. In Case 2, the campus was de-
signed as a project, and the construction of the material and design did not satisfy students,
especially the interior design. Case 7 and Case 9 have a moderately built environment.
Case 8 and Case 10 are new, but Case 10 gives importance to the interior design of the
buildings. The active design approach should include an aesthetics strategy for the built
environment, which has an indirect influence on human emotions via perception (eye),
smell (nature, green plants), and touch (texture of employed materials).

As aresult, individuals” mental health may be affected by their agency level in shaping
their built environment, both directly and indirectly. Direct paths include the elimination of
environmental stressors and the promotion of social interactions in addition to aesthetics. In
the end, the ANOVA test result (Table 3) is significant for mentally active student emotions
on campus, which is F (4.027; sig 0.000), if a p-value of < 0.05 is statistically significant. So,
there is a difference between the mean, which indicates the significance of mental activity in
the campus built environment. This also differs across all the case study campus contexts,
each with a particular mental impact.

3.2.3. Socially Active

The six social activities included in the questionnaire survey where students spend
time with their friends are leisure activities (cafeterias and restaurants), public spaces (green
areas, parks, and benches), libraries, event halls, theatres, and shopping market kiosks.
These activities measured by frequency mean how many times they visit these spaces
per day; the duration means how much time they spend there with their friends; the last
measurement is the importance level of these activities to them (low, medium, and high).
Also, an open-ended question was added, mentioning an activity not in the questionnaire
form and their opinion on the social locations in the campus built environment (Table 4).

The results indicate that the average time students spent on campus social activities
varied little between Case 8 (mean = 3.25), Case 9 (mean = 3.5), and Case 10 (mean = 3.0).
In the other case studies, such as from Case 1 to Case 6, the mean for the number of times
they visit social locations varies between 1.7 and 2.2 times per day, with Case 7 having
the lowest mean at 1.2 (time spent in a social place). The results show that students in
the first group, with a mean of more than 3, are more likely to spend time in places like
cafeterias and restaurants on campuses with low-density students. Students in the second
group, with a mean between 1.7 and 2.2, are less likely to spend time in these public spaces
because they do not feel comfortable there. This shows that the location, the number of
people in a space, and how it is designed affect student mentality. The third group has a
mean score of 1.2 and comprises students who did not go to most public places due to poor
indoor air quality and intense odours.

Regarding the duration (time periods) that students spend staying at social locations,
the average length ranges from 1.39 to 2.1 h. Additionally, all universities follow the same
break schedule, with a lunch break beginning at 12:00 and ending at 13:30, or a duration of
almost 1.5 h. Another report [69] suggested that schools should incorporate more green
areas to promote student engagement. This is consistent with the students” demands for
a greater green space and more gathering areas. As a consequence, students spend all of
their spare time during breaks hanging out with friends.
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Table 4. One-way ANOVA analysis for determining the frequency, duration and importance of the
socially active category among students.

Descriptive
95% C. 1. for Mean ) F-Sig
n Mean Std. D. Std. E. L B. U.B. Min Max. (p-Value)

. Case 1 132 2.2109 1.11347 0.09692 2.0191 2.4026 1 8
) Case 2 57 1.7497 1.16049 0.15371 1.4418 2.0576 1 7
§ Case 3 25 1.9567 1.57253 0.31451 1.3076 2.6058 1 7
g Case 4 24 1.8153 0.87774 0.17917 1.4446 2.1859 1 4.33
= Case 5 40 1.8854 0.80801 0.12776 1.627 2.1438 1 4 11.853
g Case 6 40 1.7846 0.38993 0.06165 1.6599 1.9093 1 2.67 © '000)
£ Case 7 25 1.266 0.33494 0.06699 1.1277 1.4043 1 2.25 ’
(; Case 8 24 3.2569 0.89108 0.18189 2.8807 3.6332 1.5 5
= Case 9 18 3.5139 1.3661 0.32199 2.8345 4.1932 1 6
'8 Case 10 11 3.0848 0.98819 0.29795 2421 3.7487 1.2 45
@ Total 396 2.1158 1.14925 0.05775 2.0022 2.2293 1 8

Case 1 132 1.954 0.84987 0.07397 1.8077 2.1004 1 6.33
/g\ Case 2 55 2.0909 1.01312 0.13661 1.817 2.3648 1 6
= Case 3 24 2.0354 2.02444 0.41324 1.1806 2.8903 1 10
5 Case 4 23 1.4312 0.62293 0.12989 1.1618 1.7005 1 3.67
e Case 5 40 2.1004 1.43208 0.22643 1.6424 2.5584 1 10
.qé Case 6 40 1.5362 0.46975 0.07427 1.386 1.6865 1 2.5 2.302 (0.016)
'g Case 7 25 1.3933 0.26308 0.05262 1.2847 1.5019 1 1.75
> Case 8 24 1.7014 1.30516 0.26642 1.1503 2.2525 1 6.75
s Case 9 18 1.7824 0.85517 0.20157 1.3571 2.2077 1 45
é Case 10 11 1.8682 0.7744 0.23349 1.3479 2.3884 1 3.5

Total 392 1.8583 1.03942 0.0525 1.7551 1.9615 1 10
= Case 1 132 1.7068 0.44653 0.03887 1.6299 1.7837 1 3
I Case 2 60 1.7869 0.43991 0.05679 1.6733 1.9006 1 2.67
£ Case 3 27 1.6407 0.42848 0.08246 1.4712 1.8102 1 2.33
2 Case 4 23 1.5022 0.48654 0.10145 1.2918 1.7126 1 2.33
£ Case 5 40 1.6767 0.43963 0.06951 1.5361 1.8173 1 2.5
§ Case 6 40 1.4254 0.40236 0.06362 1.2967 1.5541 1 2.33 4.486 (0.000)
kS Case 7 25 1.322 0.37527 0.07505 1.1671 1.4769 1 2.33
‘; Case 8 24 1.4757 0.4541 0.09269 1.2839 1.6674 1 2
= Case 9 18 1.588 0.40672 0.09586 1.3857 1.7902 1 2
'g Case 10 11 1.7636 0.28302 0.08533 1.5735 1.9538 1.33 2.2
n Total 400 1.6298 0.44966 0.02248 1.5856 1.6739 1 3

Referring to how important social activities are for students, the results in Cases 1,
2, and 10 showed that most students were interested in social activities, with means of
1.70,1.78, and 1.76, respectively. Case 3 (1.64), Case 5 (1.67), and the other case studies are
less than the mean of 1.6. In the open-ended questions, students stated that the university
should increase social activity locations with modern designs and new activities, such
as cultural activities like festivals and competitions for students to participate in during
lectures because they sometimes feel bored and tired in class, and most social locations are
dense and old. The students” mental health appears directly related to how significantly
they interact with other people. In other words, the built environment affects how people
interact with each other. Both planning and social behaviour have an effect on how students
think and feel in a built environment.

The ANOVA test results are significant for social activity, frequency, duration, and
importance level which are F (11,853; sig. 0.000), F (2.302; sig. 0.016), and F (4.486; sig. 0.000),
respectively, if a p-value of < 0.05 is statistically significant, thus displaying the importance
of social activities in the students’ daily life. This study highlights the significance of
student participation in social activities, regardless of whether these spaces are inside or
outside of the buildings. Also, there is a difference between the social activities of all the
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campuses. In terms of the built environment, the architect should consider the program,
land use, landscape, and the locations of social interaction, passageways, and routes on
campus, as these factors can contribute to an increase in the students’ feelings of belonging
and well-being on campus. This demonstrates that they are more interested in socialising
during their breaks than during physical activities. Remarkably, this shows that they all
value having fun with their friends during their free time at the institution [70].

3.2.4. Factor Analyses for Physical Activity, Mentally Active and Socially Active

This research investigated the possibility that physical activity may be divided into
three categories: those that are physically active (body), mentally active (emotions and
mind), and socially active (group). Consequently, the hypothesis is significant. We used
factor analysis and statistical methods to show the most prevalent student activity (be-
havioural observation) and the most important links between these activities:

1. Physical activity extraction:

In the questionnaire, physical activity asked about ten activities (football, basketball,
tennis, swimming, running, fitness/gym, walking, bicycling, exercise physiology (aerobic,
yoga), and work performance (university activity participation)).

The scree plot method determines the number of factors for each physical activity. The
y-axis shows the total eigenvalue, and the x-axis indicates the number of physical activity
components. The scree plot orders the eigenvalues from largest to smallest. The first three
factors have eigenvalues of more than 1, extracted from three components. From the largest
to the most minor, the values are 3.091, 1.455, and 1.053, respectively, as shown in the screen
plot (Figure 4).

Scree Plot

3.5 _
3.091

2.5

Eigenvalues

0.633
. 0528 0.465

0.345

1 2 3 B 5 6 7 8 9 10
Component Number

Figure 4. Scree plot to determine the number of factors for each physical activity. The red line is
eigenvalue fixed at one, its order from largest to smallest and blue line is physical activity components.

The eigenvalues change less markedly when more than nine factors are used. There-
fore, Factors 4-9 appear to explain most of the variability in the data. The percentage of
variability explained by Factor 1 is 3.091 or 30.91%. The rate of variability defined by Factor
3is 1.053 or 10.53%. The scree plot shows that the first three factors account for most of the
total variability in the data. The remaining factors account for a small proportion of the
variability and are likely unimportant. Consequently, similar to the questionnaire findings,
physical activity may play an essential role in improving the environmental psychology of
the campus built environment and student health.
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The Table 5 rotated component matrix extracted the ten factors into three components
and the relation of each element with each other, Component 1, composed of six factors:
swimming, tennis, basketball, working performance, exercise physiology, and football.
According to this data, out of a total of six aspects, only two activities (tennis and football)
were carried out primarily by students on campus. This indicates that students are more
active outside university campuses. The second component has three factors (walking,
running, and fitness/gym); walking is another factor students perform inside the university
campus. The final component consists of a single factor, bicycling, which is performed
by only a few students off campus due to their interest in participating in this activity.
The results reveal that the lack of a bicycle lane in the transportation system is the reason
students do not participate in it; consequently, there is no safety for students. Some
students who reside in the countryside or in suburban areas, which are far from university
campuses, utilise cars, taxis, and buses for transportation. Hostel-dwelling students walk
to the buildings.

2. Mentally active extraction

The eight close-ended questions asked respondents how they felt about participating
in various forms of physical and social activities. The number of elements associated with
cognitive engagement is calculated using the scree plot method. The total eigenvalue is
plotted on the y-axis, while the number of components is shown on the x-axis. Figure 5
shows a scree plot which sorts eigenvalues from most remarkable to most minor. More
than one component was extracted, as demonstrated. When eight factors are employed,
there is less of a drastic shift in the eigenvalues. This means that eight variables seem to
account for the vast majority of the observed variance. Factor 1 accounts for 2.270, or 22.7%,
of the total variance. Factor 2 accounts for 1.150, or 11.5%, of the total variance. The scatter
plot reveals that the top two parameters explain almost 70% of the overall variation. The
other components explain barely any of the variance and are hence probably irrelevant.

Scree Plot
2.5 2.27
2
o
315
©
- 0.948
] i 0.866
m— 0.767 0.712
i A - 0678 0.609
0.5
0
1 2 3 4 5 6 7 8

Component Number

Figure 5. Scree plot to determine the number of factors for mentally active category. The red line is
eigenvalue fixed at one, its order from largest to smallest and blue line is mental activity components.
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Table 5. Extraction components of physical activity.

Rotated Component Matrix > Rotated Component Matrix ¥4 Factor Matrix ¢
. . Component . Component . . Factor
Physically Active Mentally Active Socially Active
1 2 3 1 2 1
I feel anxiety every four Leisure time
Swimming 0.8 y every 0.676 (cafeterias, 0.484
weeks.
restaurants)
Tennis 0.747 I feel depresseq when [ am 0.622 Public spaces (green 0.714
not active. areas, parks, benches)
Basketball 0.663 [feel safer when Tam doing 0.602 Library 0.753
physical activities.
Working performance .
(university activity 0.611 Emotionally Ivfeel gooc'l when 0.509 Event-hall spaces 0.959
- I am physically active.
participants)
Exercise physiology (aerobic, 0.539 I feel comforta.ble everyday 0.454 Theatre 0.943
yoga) walking.
Football 0.517 T'expend energy on daily 0.792 Shopping market 0.761
activities. kiosk
. I feel good about my Skeletal
Walking 0.78 muscles and health. 0.611
Running 0.734 My mood motivates me to 0567
move.
Fitness/gym 0.693
8-Bicycling 0.8

2 Extraction Method: Principal Component Analysis. ® Rotation Method: Varimax with Kaiser Normalization. ¢ Rotation converged in 5 iterations. ¢ Rotation converged in 3 iterations.
¢ Only one factor extracted. 5 iterations required. The solution cannot be rotated.
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In Table 5, Component 1, shows that they feel anxious every four weeks and depressed
when they do not do anything. The outcomes are similar to the answers they gave in the
open-ended surveys, which include engaging in social activities and saying they feel this
way during examinations. The other two factors are that they feel good when they are
physically active and comfortable by walking. The second component factors are spending
energy on daily activities such as assignments and exams with social activities, and the
last one is their emotions about their health and motivation. The data suggest that, despite
being aware of the health benefits of physical activities, students prioritise studying and
socialising above maintaining a physically active lifestyle.

3. Socially active extraction

There are six queries in the questionnaire surveying public space regarding the fre-
quency and duration of social activities with colleagues and the importance of these
activities to them. The scree plot method determines the number of factors for being so-
cially active. The y-axis shows the total eigenvalue, and the x-axis indicates the number of
components (social activity). The scree plot orders the eigenvalues from largest to smallest.
In scree plot Figure 6, as shown, one factor has been extracted, which is more than 1.

Scree Plot
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0.0 ——
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Component Number

Figure 6. Scree plot to determine the number of factors for social activity. The red line is eigenvalue
fixed at one, its order from largest to smallest and blue line is social activity components.

The eigenvalues change less markedly when six factors are used. Therefore, only one
aspect appears to explain most of the variability in the data. The percentage of variability
explained by Factor 1 is 4.007 or 40.07%. There is only one factor: all items are consistent
with a single theoretical framework. As an operational definition, this means they is one
dimension or scale. The remaining factors account for a tiny proportion of the variability
and are likely unimportant. It can be seen in Table 5 that there is only one factor and
it cannot be rotated. This factor includes all social activities, leisure time (cafeterias and
restaurants), public spaces (green areas, parks, and benches), theatres, event halls, shopping
market kiosks, and libraries. If we compared this to the open-ended questionnaire survey,
most of the students were interested in enjoying their free time at restaurants, cafés, and
in public spaces such as gardens, parks, and resting on benches, then at shopping market
kiosks after libraries, and the least preferred places were at event halls and theatres. Finally,
the theoretical concept of environmental psychology may include valuing social activity
within its scope to transform the built environment into a healthy one.
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4. Discussion

As the physical world around us evolves and changes, so should our guiding principles
and regulations. The needs and perspectives of users evolve as well. More people die
each year from being overweight or from chronic diseases than from smoking cigarettes or
from lack of physical activity. The current study is based on the active design promoting
physical activity in a built environment to create a healthy environment for students to
become active and healthy. This study’s primary hypothesis is that physical activity may
be classified into three types: physically active (body), mentally active (emotions and
mind), and socially active (group). The hypothesis was evaluated using a questionnaire
and analysed using statistics software on the demands of students (demand for activities)
who grow in a campus built environment and will be the world’s next generation. The
results are significant.

As explained before, the environmental psychology of a campus built environment is
defined as the context (campus environment) and content (student-environment relation)
divided into three categories of physical activity: physically active, mentally active, and
socially active. The question is, “Is the new approach to active design capable of improving
the environmental psychology of the campus environment to achieve a healthy campus
built environment?” Our study created a model based on active design parameters to
answer this question.

The primary notion for active design is to create active behaviours among a society to
achieve a healthy community that could be matched with the healthy behaviour theory [26].
Environmental psychology focuses on people’s social interactions with their surroundings,
whereas the goal of active design is to encourage healthy behaviours by designing the built
environment.

In contrast to what was expected, the findings revealed that students are interested in
engaging in socially active behaviours despite knowing that physical activity benefits their
physical and mental health, indicating a positive agreement with mentally active statements
because of the positive relationship between the contexts (the campus environment) and
the contents (the students” environment relation). Similar to the students’ responses to
the open-ended questions, they demonstrated a greater interest in social activities. They
identified the campus cafés and restaurants, gardens, department entrances, and corridors
as places where university students gather in groups and engage in social activities during
break hours. Physical activity is a choice an individual makes, whereas social activity is
the relationship between groups that psychologically impacts human health. There are
considerable and dynamic interrelationships between these three activities at various health
determinants, ranging from the individual (body) to environmental psychology; treatments
are most likely to be effective when they seek factors at all levels. See Figure 7.

ENVIRONMENTAﬁLiPSYCHOLOGY A -~ ENVIRONMENTAL PSYCHOLOGY

_ CONTEXT= ~ CONTEXT=
//’ CAMPUS ENVBONMENT N y ~ CAMPUS ENVIRONMENT
y N\ \ y CONTENTS=
/ CONTENTS= \ \ / STUDENT-ENVIRONMENT \

/ STUDENT-ENVIRONMENT \ \ | / RELATION \

/ RELATION \ \ / \
| \ [ SOCIALLY ACTIVE \
| SOCIALLY P [ (GROUP) |

| | PHYSICALLY ACTIVE ] ‘ |
Il | y 1 |
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\ - /’ \\ /
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; \ (INDIVIDUAL)
« > - 3 o
PREDICTED RESULTS OUTCOMES RESULT

Figure 7. Environmental psychology relation with active design approach result.
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The demographic survey revealed that only 10% of the students have a chronic disease
(thyroid, arthritis, chronic kidney disease, liver disease, diabetes, and depression) and that
most students experience stress and anxiety regarding daily university activities, social
activities, and communication. The contribution of this research, depicted in Figure 7, is
that environmental psychology emphasises mental health in the direction of physical and
social activity. The environmental psychology theory consists of the following components:
phenomenology, ontology, arousal, stimulus load, behaviour constraint theory, adaption
level, environmental stress, and ecological theory [31]. In contrast, the healthy behaviour
theory is the starting point for an active design that can improve the environmental psy-
chology of the campus built environment. To conclude, environmental psychology could
be considered a component of the active design approach, which could be used to enhance
social activities on campus and encourage students to engage in physical activity, thereby
improving students’ physical and mental health.

This discussion shows that active design has a role in improving the environmental
psychology of campus built environments. The active design could improve the campus
built environment through their strategies at the level of urban and building designs.

Ten case studies were examined, which are located in different cities with different
geographic locations, sizes, and cultures. All the buildings on Case 1’s, Case 3’s, and Case
4's campuses, both old and new, were built gradually over time. Case 2 is the only campus
that was simultaneously designed, constructed, and completed. Active design strategies
could be implied to enhance physical activity at these campuses, such as land use mix, as all
campuses include expansion lands for parks, open spaces, and recreational facilities. These
facilities should be accessible to everyone, not just students in the Department of Sport
and Science Education. Managing students’ timetables, designing pedestrian pathways
connecting all spaces, and creating short pathways between buildings and activities should
be implemented to encourage students to walk rather than sit and not participate in
activities due to long distances. Programming streetscapes and a variety of social activities
along the street enhances opportunities and reduces density in large campus areas.

The other campuses, Case 5, Case 6, Case 7, Case 8, and Case 9, are small-sized
campuses that do not include all public facilities for students with high-density student
populations. Physical activity could be enhanced by providing a walking environment for
students, emphasising the garden and social amenities rather than a parking lot; perhaps a
parking area covers a large area. Finally, social activities at most of the examined campuses
should be developed and increased since students suffering from high-density and small
areas feel uncomfortable. In small campuses, a public plaza could be utilised for multi-
purpose activities and designed with a sitting area in the landscape with benches for
socialising and completing assignments with friends. The last case, Case 10, is the only
campus with a modern design, low student density, and several colleges and departments.
It is a walkable campus with parking on each side, a public plaza in the centre, and a few
social activities for students. It is the only contemporary campus that engages students but
requires additional improvements.

Finally, active design approaches, particularly strategies for mental activity, should
be improved because all campuses must stimulate emotions by attracting individuals
to places with positive emotions through designs. There are some strategies mentioned
in building design, such as appealing stairs and walking routes, that encourage move-
ment. In urban design, by designing pathways, this section also requires developments
using active design strategies. This issue will be solved in a future study to determine
whether design components—like colour, artificial and natural lighting, vase plants, fresh
air, etc.—indirectly influence human mentalities. Subsequently, the active design strategies
support physical activity. These strategies could be implemented on university campuses
to improve physical activity in built environments and encourage students to be active.
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5. Conclusions

This study’s primary goal was to categorise the fundamental parameter of active
design (physical activity) into separate groups to measure the demand for each in the
community. The query is why physical activity declines as the population grows, caus-
ing obesity and chronic diseases. This study hypothesised that the main active design
parameter, physical activity, has three categories, physically active (body), mentally active
(emotions and mind) and socially active (group); its role in the environmental psychology
of the campus built environment would have positive effects on students” health and
well-being. This possibility, tested by a questionnaire and analysed statistically, showed
significant results. The three categories of physical activities are all interrelated, each at
a different level of effect on environmental psychology and the built environment. As a
result, the active design approach could be used to improve the environmental psychology
toward a healthy campus built environment.

In other words, this study demonstrates the role of an active design approach (physical
activity) in the environmental psychology of the campus built environment to produce a
healthy environment for students” well-being.

The following is a summary of the significance of the active design approach in the
campus environmental psychology and the built environment:

e  Observations indicate that only 19.7% of the university students engage in physical
activity. Additionally, 74.6% of the students engage in physical activity off campus to
modify their bodies and become more attractive, not because they want to be healthy.
Only 5.7% of the male students who utilise the university’s football stadium engage in
sports on and off campus. This suggests that university students are not physically
active on campus for a variety of factors, including a lack of free time and the fact
that not all physical activities are available to them on campus. The campus built
environment could be healthier through active design strategies focusing on land use,
pedestrian design, and measures to increase green spaces.

o  The active design promotes physical activity in the built environment. Through testing
the hypothesis, it was determined that physical activity could be categorised into three
separate groups, and students are more interested in social activity and spending
their break time with friends at campus social locations, which makes them happier
than mental activities and physical activities that shape their bodies. Students” health
improves quickly and positively by introducing new social activities on campus. So,
the university should consider how to make them socially engaged at university.
Multiple social activities could be increased by adding social activity programs in
small and large campus sizes, such as streetscape programming for large campuses to
achieve multiple social activities. With a better emotional and mental health, students
will be more motivated to engage in physical activity.

e Mentally active strategies should be established in active design strategies which
consider that design elements indirectly affect human emotions and motivate positive
or negative experiences, such as colour, lighting, both artificial and natural, vase plants,
fresh air, etc.

e  This study revealed that in all three activities (physically, mentally, and socially active),
there are considerable and dynamic interrelationships between these three activities at
various health determinant levels in university campus environmental psychology.
They are essential in enhancing the campus built environment and students” health.
Finally, a model was developed to identify environmental psychology characteristics
and their relationship with three types of physical activity.

e  Determining what users desire (ambition) may lead to the formation of principles,
regulations, and laws that help things grow and operate better. Because people’s
opinions about things may also change over time, it is important to determine what
users want.



Buildings 2023, 13, 1999 21 0f23

6. Limitation and Future Study

The limitation of this study is that the active design strategies were explained in
general rather than in detail and were categorised under three physical activities, and we
used a single methodology to test the hypothesis. This could be amended in future research.
In addition, three types of physical activity should be investigated in various countries to
see whether the demands for these activities are the same or different worldwide.

Multiple future studies can be extracted from this study to develop active design
strategies for mental and social activities by identifying design elements that impact health
and well-being. Future investigations and matching between the active design theory
and the environmental psychology theory might improve the temporal dimension of
environmental psychology.
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