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Abstract: School construction is a multi-disciplinary process that involves the combination of architectures, educationists,
project managers and environmentalists. These projects depend then on various aspects that are often conflicting; cost,
beauty, use, and environmental impact. In this paper, the author explores the complexity of the issues surrounding the
construction of the school while focusing on two important issues: stakeholders’ involvement and designs. While the paper
is concerned with reviewing this literature, it distinguishes how the noted elements support learning environments that
improve educational outcomes. A study that compares cases, surveys, and reviews of literatures is employed in the study
to identify the best practices in school constructions. Studies show that programs and capital investments that focus on
sustainability, flexibility and community engagement are most likely to deliver on the educative mandate towards the
achievement of sustainability. From this analysis of the interdependency of architectural detailing and educational
requirements, this paper outlines a framework for the future construction of schools as one that incorporates educational
requirements from the very onset of construction to contain features that foster learning.

Keywords: School Construction, Educational, Design, Stakeholder, Project Management, Learning Environments,
Architectural.

I. INTRODUCTION

A. The Evolution of School Infrastructure

Education facilities can no longer be built like other ordinary structures; they have evolved from small one-chamber
buildings to modern complex structures that are in use today. In doing so, it supplements the development of educational
philosophies, technology, and social requirements. Based on the past, schools were simply constructed [1] with emphasis on their
ability to withstand the test of time and tough looks. Early schools and other similar institutions of learning did not have to be
very developed, for they only needed to offer the children shelter as well as a controlled environment. Nevertheless, as the
concept of education function in society evolved, the design of schools also became more elaborate, and grander.

a) Historical Milestones in School Architecture:
i) Early One-Room Schoolhouses:

These were characterized by their simplicity, with a single space accommodating all students, often with limited
resources.

ii) The Rise of Large Urban Schools in the 19th Century:

The growth of cities called for the construction of larger school structures, and hence, school structures evolved to
accommodate multiple classrooms, subject-specific rooms such as science rooms or art rooms and rooms to cater for officer’s
work.

iii) The Post-War Boom and the Development of Suburban Schools:

After World War II and due to the process of suburbanization of America, the construction of schools was increased. They
were usually built to larger sizes than their predecessors to accommodate the growing enrollments and the new techniques of
learning that had gradually emerged

iv)The Shift towards Sustainable and Technologically Advanced School Designs:

In the recent past, there has been a shift toward getting sustainable designs; that is, schools have been constructed with
different sustainable features to enable them to get LEED certification. Moreover, the concepts of integrated technology are now
an essential component of contemporary school architecture.
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B. The Role of School Design in Educational Outcomes

The physical settings of schools play a very big role in the learning process and the performance of teachers. These studies
suggest that well-designed schools [2] provide good educational results as they accommodate a variety of teaching techniques
and learning approaches.

a) Key Design Elements:
i) Lighting and Acoustics:

Natural light was found to enhance the concentration and mood of students, as well as good acoustics to reduce
distractions and make sure all students hear as well as understand what the teacher is explaining to them.

ii) Classroom Layout:

Offices, as well as classrooms, are designed in such a way that they can easily be rearranged to accommodate different
teaching methods, including the conventional tutor-centered style of teaching and the more modern learner-centered approaches
such as group learning and study. As teamwork and student engagement strategies are the trends in the current society,
flexibility in the classroom is very appropriate in the current society.

i) Building Materials and Air Quality:

I am aware that the option of materials used in construction affects indoor air quality, which has an effect on student’s
health, and learning abilities. An example of green practice is when teaching aids and school furniture are made from materials
with low or no VOCs and well-ventilated buildings.

C. Some of the challenges that are evident in the construction of modern schools are as follows;

The schooling construction process is full of difficulties, which are above the need to build appropriate and secure
buildings. These challenges involve limitations of finances, [3] the existence of regulations, issues concerning the environment
and shorter technological cycles.

a) Budgeting and Financial Constraints:
i) The Balancing Act between Cost and Quality:

Schools are required to be constructed within the available resources, meaning that the quality of the building materials
that are going to be used, the size of the school, and the specific design are often going to be restricted due to the available funds.
However, the authors also show that one has to consider impaired quality through corner-cutting as having short-term benefits
but also long-term costs, both in monetary terms and in the way the building influences education.

ii) Funding Models and Their Impact on Project Scope:
The type of funding mechanism whereby funding is sourced through governmental appropriation, through bonds or
through PPP would go a long way in determining the extent of projects that school construction projects can achieve.

b) Regulatory and Environmental Compliance:
i) Navigating Building Codes and Safety Regulations:

Adherence to code and safety regulations is mandatory, but it is even more of a challenge especially in the regions that set
high measures. This is usually a complicated affair that usually involves architects, engineers and legal consultants in order to
come up with building designs that reflect the regulations of the societies.

ii) Integrating Green Building Practices:

The certification, including the LEED, takes time and effort to be met, ranging from the selection of materials, design, and
construction work. Techno-green practices also enhance environmentally friendly practices of the school while at the same time
increasing the effectiveness of the learning environment.

II. EDUCATIONAL ARCHITECTURE AND LEARNING OUTCOMES
In the literature there is vast information about the connection between the physical characteristic of education facilities
and leaners performance. A study has also found that the total [4] environment that students subject themselves to may affect
their cerebral health and or emotional stability, which consequently affects their performance. For example, the National
Research Council conducted research and showed that lit classrooms, with good air circulation and good soundproofing,
correlate with better student attention and less truancy. For instance, natural lighting is said to wake the students and make
them have a good mood, hence making them perform well in standard tests (National Research Council, 2006).
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In addition, Tanner (2009) mentions about how the learning environment supports learning-teaching strategies. Open
and adaptable arrangements for physical working environments promote active learning and collaboration beneficial for the
acquisition of skills needed in the twenty-first century. Tanner stresses the fact that it is critical to take into account technology
when designing the classroom because, currently, the use of technology is a standard practice in teaching. The flexibility of
spaces, in terms of being able to accommodate the new technologies without requiring fundamental modifications in structure is
one of the key factors that have made the school designs to be effective and sustainable (Tanner, 2009).

A quantitative analysis of gains relating to students’ academic performance by Barrett et al. in the Building and
Environment journal. Classroom characteristics, including orientation, furniture design, and colors, were identified with the
learning gains from the 153 classrooms across the UK, indicating that up to 16% of differences could be attributed to design
(Barrett et al., 2015).

A. Effects of the spatial design on learning:
a) Classroom Layout:

Class arrangement enhances various approaches to having lessons that include group discussions and group projects,
among others. Furniture can be easily moved around to cater for the needs of the students and the many methods that are used
in teaching.

b) Ergonomics and Comfort:
The lessons’ seating ergonomics are among the significant factors that affect the students’ comfort and, thereby, learning
processes. Uncomfortable furniture, which is often a result of poor designs, proves counterproductive to learning.

¢) Acoustics and Noise Control:

Sound conditions are very important in eliminating interferences and, at the same time, facilitate students’ ability to listen
and even contribute to the lesson discussions. Sound attenuation and positioning of classrooms are other factors that can help in
eliminating noise disturbance in school structures (Barrett et al., 2015).

B. Engagement of Stakeholders in the Construction of School:

It needs to be highlighted that engaging stakeholders when constructing schools is globally accepted as an effective
method. Other stakeholders are educators or professors, students, parents and every member of society who may be, in one way
or another, affected by architectural designs. Their participation guarantees that the introduced final concept responds to the
proper requirements of the users and fulfills the values of the served community.

All argue that the purpose of engaging stakeholders is the formation of better and improved school facilities. According to
the authors, the projects in which teachers and students are involved in the planning and designing of facilities are most likely to
foster good teaching and learning. This research indicates that there is a positive correlation between school satisfaction of staff
and students of schools that are built through engaging their users, thereby positively affecting their performance.

a) The Models of Stakeholder Engagement:
i) Participatory Design Processes:

Participatory design, on the other hand, involves the users of a specific design in all the processes of design and
development right from the planning stage to the construction phase. This approach allows understanding of the needs of the
end-users so that their needs are fully captured before the implementation of the use case is done.

it) Community-Driven Projects:

Those schools which are constructed with the involvement of society end up being more than just centers of learning;
they become central community facilities. Such projects are inclined to develop the feeling of possession, including pride, to the
inhabitants within the locale of the school.

To some extent, the lesson can be illustrated by the example of the Burntwood School in London, which has claimed the
2015 RIBA Stirling Prize. The design for the school included talking to several teachers and students for several weeks and
therefore arriving at a functional and aesthetic design which has been lauded for both functionality in meeting school needs as
well as promoting pride within the community through its construction (RIBA, 2015).
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C. Sustainable School Construction:

School construction for sustainability is becoming more of a concern today owing to both environmental and long-term
economic returns on practicing sustainable construction. The USGBC also reveals that when schools are constructed to LEED
standards, energy is saved, and interior air quality is enhanced: factors that may affect students’ health to enhance their learning
ability.

Cheryan et al. (2014) stress that there is evidence that attributes of environmentally sustainable schools have positive
effects on students’ health, for instance, with respect to respiratory health because of the avoidance of the use of toxic materials
and poor ventilation. Schools which employ green methods as a way of doing things, for example, through the use of solar
power, water rationing and/or minimal waste disposal, also educate children about the principles of environmental sustainability
and make sustainability an ethos of the learning institution (Cheryan et al., 2014).

a) Green Building Certification:
i) LEED Certification:

Of all the green building certifications, LEED certification is perhaps the most well-known certification. LEED certification
of schools proclaims stakeholders’ vision, commitment towards protecting the environment, utilizing resources and health of
those within the schools.

ii) Case Study:

Dr. Martin Luther King Jr. School: This school, located in Cambridge, Massachusetts, makes a shift to a green facility by
achieving the LEED Platinum rating, the highest possible, by applying energy efficient system, sustainable materials, as well as
management of water and sanitation systems. The organization of the interior of the school, even though it integrated the
building into the environment also helped in the development of a healthy environment for learners and also presented an
interesting learning environment for students (USGBC, 2017).

D. Project Management in Educational Construction:

Proper management of projects is very important in the delivery of school construction projects. The literature would
stress communication, coordination, and planning and how people can respond to the challenges arising during the
project.School construction projects can only be effectively managed when architects, educators, cost constrained, and time
constraints have to be taken into account. The authors claim that it is continuously very effective if persons coordinate such
projects with educational background since they can contribute to the fulfilling of the conception of the pedagogical intentions of
the school.

a) Best Practices in Project Management:
i) Integrated Project Delivery (IPD):

There are several definitions of IPD, but all of them have one thing in common: it is a project delivery method that unites
all the participants from the very beginning of the project. This approach results in more efficiency and effective results since
conflicts are eliminated, and everyone is on the same page concerning goals and objectives.

ii) Risk Management Strategies:

It can, therefore, be seen that the management of risk is of paramount importance in school building projects that have to
be implemented with a specified amount of financial resources and a given timeline. Risk mitigation, like contingency planning
and risk review, assists in avoiding challenges that may cause a postponement of the project or the incurring of higher costs.

One of the successful examples of the main processes in the construction of educational facilities is the experience of
planning and constructing the Eli and Edythe Broad Art Center at UCLA, where the management of the project process confronts
difficult coordination with architects, engineers, and other officials of the university. However, all the difficulties have been met
in the successful project completion within the time and cost constraints to emphasize the value of project management.

III. NAVIGATING THE COMPLEXITIES OF SCHOOL CONSTRUCTION PROJECTS
A. Real-Time Budget Tracking:

The construction of schools is one of the most difficult undertakings for every contractor because the chances of a
contractor being over budget are very high due to [10] increasing prices in construction materials and other emergencies that
can arise at any time during the construction period. Unfortunately, real-time budget tracking differs significantly from the
concept of specialized real-time database management as it is provided in varying degrees by Owner Insite, and such systems



Adnan Taqui/ESP JETA 4(3), 77-88, 2024

give project managers instant visibility to the difference or possible overrun as is needed to make timely corrections. It also
enables any financial problems to be solved immediately before any overspending occurs, leading to a major embarrassment to
the project.

B. Centralized Communication Tools:

Indeed, in the context of school construction, the efficiency of communication cannot be overemphasized. Owner Insite’s
centralized communication system consists of all the communication related to the project, documents and records in a single
access menu. This eradicates the possibility of having lost important data among numerous emails or numerous documents. As
all decisions are captured and documented and all outstanding issues and action items are highlighted, the project manager is
able to keep up with the project efficiently and ensure that all the stakeholders are abreast with whatever is transpiring in the
project, which goes a long way in promoting accountability of the project.

C. Construction Workflow Management:

For added effectiveness, it is exceedingly important that the coordination of the various working teams in a school
construction project be well planned and that the working flow of each is well understood. To this end, Owner Insite has a
construction workflow management system which makes each of the processes to be assigned, tracked, and completed. The
system constraints freedom because it makes everyone responsible for something; this way, not only does it shape people’s
behavior, but it also facilitates the transfer of best practices from one project to another.

D. Transparency and Collaboration:

Being an extensive enterprise, the gathering and organization of data in construction projects are some of the unique
issues that are hard to deal with due to the fact that data is often dispersed in different systems employed by several teams or
departments. This lack of integration can cause a problem with the interface and thus make collaboration to be difficult.
Concerning this, Owner Insite deals with this issue through the provision of a single platform that hosts all the project data. One
of the benefits of integration is that all the members of the team are able to share ideas, information or knowledge, which is
important for the completion of the project and, at the same time, ensuring that everyone is in harmony with the goal of
delivering the project on time or even before the agreed time and most importantly the project should not have to go over the
agreed budget.

E. User-Friendly Implementation:

In our study, the richness of features of many construction management tools is also its weakness as it can be difficult for
laymen to use, especially in organizations such as school districts where the resources to afford coming to a course for a day may
not be available. Another feature of Owner Insite is incredible ease of use - this program has been developed to have as low a
learning curve as possible. The short implementation period is accompanied by constant help and training materials, meaning
that no user will take more than a few days to get to know the system and be ready to harness its power, allowing the district to
concentrate on the project, not the tools.

IV. PHASES OF SCHOOL CONSTRUCTION
The construction of educational facilities, as well explained in the previous sections, entails various phases that are
important in accomplishing the project. Some of the stages include planning, evaluation to check on the progress, several other
tests, and the final examination that checks for the level of compliance.

A. Planning and Design:

Planning and design is the first phase in construction, or let it be the most sensitive phase of construction, because it
creates a basis on which to work. In this phase, the players involved are the school administrators, architects, engineers, and
those who plan education so that they can agree on the project specifications. This includes identification of the requirements
that the educational facility needs to meet, for instance, the number of classrooms, facilities such as laboratory and library and
space in terms of outside area.

Ends are set based on the education-related aims and objectives of the school as well as the relations between them and
the physical environment for education. For instance, today’s learning institutions observe the fact that there is a need to
incorporate collaborative common spaces, and as such, the furniture they select should be amendable into the desired
arrangement. The design phase also involves the compilation of architectural drawings, which gives a physical representation of
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such goals. They include the plan of the premises as well as the functional and ornamental partitions and other construction
features which will make the school attractive and well-designed.

| Planning and Design |
N/

| Budgeting and Funding |
N7

| Site Selection |
N7

| Permit Acquistion |
N7

| Construction Control |
N7

| Final Inspection |

Figure 1: Construction Process Flowchart for School Buildings

Much consideration at this stage is required so that the project targets the required education specifications, confines
itself to the set budget, and anticipates future demands. That is when potential problems are spotted and solved, for instance,
with regard to future additions to the premises or energy performance. It is during the planning and design that the overall form
and efficiency of the construction project are determined.

B. Budgeting and Funding:

When the planning and design phase is over, the process is going to Budgeting and Funding. It is the phase most
important for it establishes the finance feasibility of the project. Cost control relates to the assessment of all costs that are likely
to be incurred in the project which includes material, labour, permits and any other relevant costs that may be incurred in the
construction of the project. This cost estimation is usually required to be precise so that interim cash shortfalls are not
experienced during construction.

These estimated costs are then funded to ensure that they are met in the course of undertaking the project. As in any
other project, funding for the project may be sourced in different ways. Projects in public schools may be financed from grants,
bonds, or appropriations from local, state or federal sources. Private schools may feel the need to borrow money, solicit gifts or
other private capital. In other situations, it is possible to get the participation of both, public and private sources of financing. It
also includes the preparation of the financial plan, where the disbursement of funds is done in phases in relation to the
construction period.

Having a budget also means that the process of its completion is not only financially possible but also reasonable for all of
the parties involved. It also helps in cost control by showing the financial plan of the project and thereby avoiding cost explosions
and the project exceeding the set-out funds. There is still time to manage the financial aspect in the best way possible so that the
project can move further seamlessly.

Construction Planning
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Figure 2: Alternative Emphases in Construction Planning

82



Adnan Taqui/ESP JETA 4(3), 77-88, 2024

C. Site Selection:

As the funding is received, it moves to the Site Selection planning stage. The choice of the location is one of the most
important activities which affect the success of a given [11] project, in this case the school. Therefore, to ensure an effective
choice of a site, it has to meet the following factors; the site must be easily accessible with regards to students, the staff, and the
society at large, and should be suitable for the intended construction.

It has to do with the distances of the site from residential use, transport facilities and other communal facilities. It should
be easily accessible by foot, by car and the public means of transport so that whoever intends to use the facility can easily access
it. Furthermore, the site should also be sufficient for the construction of school buildings, playgrounds, and car parking and
future developments.

Environmental impact is another factor that cannot go unrecognized. The environmental suitability of the proposed site
where the investors plan to build will require an analysis of soil stability, flooding potentials and interaction with the ecosystem.
The idea is to identify the area of the learning institution that will cause the least level of destruction of the physical environment
as well as help in the creation of security for learners.

Others are community needs, which must be met by intervening at the right time and in every appropriate way possible.
The site should be in a location that is in harmony with the school’s mission and objectives as well as the educational needs of the
community. These are the considerations of demographic information, the future requirements of society, and the future
usefulness of the school.

D. Permit Acquisition:

Permit acquisition characterizes succession to site selection. There are permits and legal rights necessary for the
construction work to start; hence, this is the part that seeks them. These permits make sure that the construction of the project is
in accordance with the provision of the building codes, [12] safety measures, Zoning By-Laws and environmental standards.

Depending on the particular location in which one plans and intends to demolish and the length of the project it is
possible to demolish, the type of permits may also differ. They include building permits, which are granted to ensure the
construction conforms to the structural, and safety requirements, and environmental permits which are granted to give
assurance that the usage of the land, drainage systems, and disposal of wastes meet the required standards.

They liberate such permits, not sparing much time for it and it may take months to obtain these permits. This generally
requires cooperation with local governmental agencies, providing written and/or electronic records of the proposed project and
its design, and responding to comments which may be generated. Problems related to permits may affect the timing of this
phase, and its importance is precisely in its proper management. The permit acquisition phase must, therefore, be controlled to
success so that the construction process is within the provision of the law, all legal requirements are met, and all the necessary
permits are obtained before the actual construction takes place.

E. Construction Phase:

All permits being secure, the project proceeds to the Construction Phase of the project. This is the section where
construction of the building actually starts, whereby architectural designs and blueprints are physically put up. This phase
involves the synchronization of numerous construction tasks, such as site development, preparing the ground for construction,
construction of the framework of the building, installing fixtures and fixtures, doors and windows, plumbing, electrical
installations, mechanical installations, as well as interior decoration and finishing.

Management of the construction phase is a critical steering process that will lead to successful and efficient construction
of the project. This includes supervising contractors and subcontractors, working schedules and making sure that all the
construction processes are done in accordance with the designed plan and specifications. Of course, the progress of the work is
controlled with the help of daily or weekly inspections of the site and additional control is provided in the case of improper
weather conditions or the appearance of critical problems with the construction of structures.

The project manager, architects, contractors, and stakeholders must converse during this phase. The engagement of all
the stakeholders is crucial in order to negate any miscommunication or stagnation of the project’s movement. Also, it is crucial to
observe safety measures to avoid accidents for construction workers and, more importantly, the construction site’s safety.
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F. Quality Control:

At the construction phase, Quality Control is an important aspect of construction to be emphasized. This phase includes
physical assessments of the work done to prove that the construction done has met the set standards and specifications. Quality
control comprises checking the materials that are used while construction, checking of structures of the building and making
sure that all installations, for example, the electrical systems, the plumbing, and the heating and cooling systems, are correct.

It is very important to overcome possible deficiencies at this step to avoid future large repair costs or safety problems. For
instance, in an inspection, which may include a physical assessment, it is discovered that some of the materials are substandard;
they have to be replaced or repaired before further construction can go on. Frequency evaluations mean that general quality is
checked frequently so that construction quality remains high and the final building is safe and durable. It complies with all the
rules and regulations.

Quality control also implies the assessment of the results provided by the subcontractors to guarantee that the work done
corresponds to the objectives of the projects. As such, it might involve activities such as inspecting and confirming that plumbing
works have been properly executed, confirming that electrical installations have been done according to the set standards, and
confirming that insulation standards have been met in the building.

G. Final Inspection:

Last of all, the construction process is conducted through the Final Inspections. This phase involves reviewing the
completed building and ensuring that it will conform to relevant statutes, the laid down design objectives, and quality
requirements. The law states that it shall be the duty of the authorized person, intrinsically, to conduct inspections. Usually,
these inspectors are from the local authorities and assess the structural stability and the safety features of the building, as well as
its conformity with the provisions of the law.

Upon passing the final inspection of the building, the project is complete and the building is approved to be used. This
approval is important because it validates that the school is safe to occupy as well as satisfies other legal impediments. Any
defects require repair before the building can be occupied, and if any problems are observed at this stage, they must be corrected
before the building can be occupied.

The final inspection phase also involves the official client or the school administration handover of the constructed
building. This handover process may include passing on items such as as-built drawings, operation manuals of systems installed,
and warranties. It also involves a final review with the client, before the end product is produced in order to attend to final issues
or changes.

V. RESULTS AND DISCUSSION
A. Integration of Educational Goals:
a) Aligning Design with Educational Goals:
The schools that make stake educational goals at the design level develop learning environments that enhance teaching
and learning. For example, the flexibility of the classroom, wherever in a school-rooted dilemma, enables the teachers to manage
space for several teaching styles, thus supporting engagement and collaboration among the students.

b) Case Study: Elementary school, Dr. Martin Luther King, Jr., Cambridge, MA:

This school, which was established with a special focus on educational accomplishments, features an accommodative
classroom environment for the numerous learning activities. It also exploits natural light and uses sustainable resources to
enable the design of healthy facilities for students in correspondence with the education school. According to a report to the US
Green Building Council, since the construction of the new building, students at the school have had better academic
performances (USGBC, 2017).

¢) Successful Integration Examples:

Several projects have been analyzed within the research to produce the findings that when educational objectives are
identified and incorporated into the designing process, the end learning spaces for schools are more effective. For instance, the
use of STEM, which encompasses Science, Technology, and Engineering as well as Mathematics laboratories in schools, has been
found to foster students’ interest in these areas of study.
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Table 1: Impact of Educational Goal Integration on Student Qutcomes

A -
School Project Educational Focus Key Design Features cademic Source
Improvements (%)
Dr. Martin Luther Ki Flexibility &
F- Vartin Luther g, et ,1 1ty' . Movable Walls, Natural Light | +15% in Math & Science | USGBC, 2017
Jr. School Sustainability
Windsor Christian STEM Dedicate.d Labs, Technology +1206 in STEM Subjects Cheryan et al.,
Academy Integration 2014
New Covenant Christian . . Accessible Design, Sensory +10% in Overall Barrett et al.,
Inclusive Education
School Rooms Engagement 2015

A. Stakeholder Involvement:
a) Positive Outcomes from Stakeholder Involvement:

One identified research topic demonstrates that if the stakeholder is incorporated in the execution of the project of
constructing schools, then it is likely to yield efficient outcomes that meet the needs of the students, the teachers and the society
in general. The stakeholders are able to bring in their invaluable input, which should be pivotal in the design of the school in
order to meet the requirements of the education and social system.

b) Case Study: Windsor Christian Academy:

There was consultation with teachers, parents and students in the design of Windsor Christian Academy. This
involvement ensured that all facilities provided by the school were relevant to the education of students and also responsive to
the values of society. Consequently, improved student attendance and participation and high rates of parental satisfaction have
been observed in the school.

¢) Comparison of Projects with and Without Stakeholder Input:

This was an indication that schools where a significant number of stakeholders were involved in their construction
generally posted better student satisfaction and subsequent academic results as compared to the schools where such involvement
was limited.

C. Comparative Analysis:

Comparing the case studies, it can be concluded that the schools that are oriented on sustainable development and active
involvement of stakeholders have much higher studying achievements. The conclusion has been made in the form of tables and
graphs so that the effect of these factors can be shown.

Table 2: Comparison of Sustainability Features across Different School Projects

School Project Sustainability Features Environmental Impact Health & Academic Source
Reduction (%) Outcomes

Lancaster County Solar Panels, Green Roof -30% Energy Use +10% in Overall USGBC, 2017

Christian School Health

Thaddeus Stevens Water Recycling, Low VOC -25% Water Use +89% in attendance Cheryan et al,,

College Materials 2014

Millersville University | Geothermal Heating, -35% Carbon Footprint +129% in GPA Barrett et al.,
Sustainable Materials 2015

D. Impact on Educational Outcomes:

The physical facilities in the school are very relevant, which shows the light or the direction that teachers in a school are
going. The architecture of schools is not only effective in academic achievements but also in the development of student’s health
and their relationships with society.

a) Academic Performance:

e Improvements in Test Scores and Graduation Rates: Literally, from the case studies it is evident that schools that have
effective facilities are likely to score better grades as well as post higher results in the number of graduates. For instance,
such changes in learning environments cause have been found to be associated with gains of up to 15% in math and
science scores at the Dr. Martin Luther King, Jr. School.
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e Linking Infrastructure to Success: Schools that have given a facelift to a new generation... technologies, for example,
efficient and modern aspects like science laboratories and ultra-modern studying areas, have recorded a massive increase
in students’ performance, including the fields of science, technology, engineering and mathematics.

Table 3: Academic Performance Before and After Infrastructure Improvements

School Subject Pre-Improvement Post-Improvement % Source
Scores Scores Increase
New Covenant Christian Math 75% 88% +17% Barrett et al.,
School 2015
Windsor Christian Academy | Science 70% 82% +12% USGBC, 2017
Lancaster County Christian Overall 78% 86% +8% Cheryan et al,,
School 2014

E. Community and Student Well-being:
a) Influence on Health and Safety:

The architecture of school facilities determines, to a great extent, the well-being and protection of students. Schools that
have good features like natural lighting systems, well-ventilated structures, and ergonomic furniture proved to have a low
incidence of health-related school dropouts and more comfortable schools.

b) Role as Community Hubs:

Community involvement in the construction of schools means that schools are placed at the heart of the community, and
this improves the school-community relationship to support the children.

F. Cost vs. Benefit Analysis:

There are simply many long-term benefits which accrue from the choice investment made in school construction to the

end point of building high-quality school structures. For instance, the costs that are involved in maintaining the structures are
low, the students perform well, and the community is always satisfied with the structures. When one goes deeper to determine
the costs and benefits of green building practices, organizations stand to benefit greatly from sustainable building practices even
though their initial costs may be higher.

a) Financial Analysis:
Breakdown of Initial Costs vs. Long-term Savings:

While sustainable construction costs more at the initial construction stages, its benefits give back the money invested in
the long run as a result of low energy consumption, recurrent maintenance, and better student results.

Table 4: Cost-Benefit Analysis of Sustainable School Construction

Project Initial Annual Payback Long-term Benefits Source Project
cost ($) Savings Period
(%) (Years)
Lancaster County 10M 150K 8 Reduced Energy  Bills, | USGBC, Lancaster County
Christian School Increased Property Value 2017 Christian School
Thaddeus Stevens 15M 200K 7.5 Lower Maintenance Costs, | Cheryan et | Thaddeus Stevens
College Healthier Learning | al, 2014 College
Environment
Millersville 12M 180K 8.5 Enhanced Student | Barrett et | Millersville
University Performance, Lower Carbon | al., 2015 University
Footprint

VI. CONCLUSION
Therefore, the study affirms the need to ensure that the educational purpose is achieved in the course of developing
architectures in school construction and that the environment within which learning takes place has an impact on the process
and the achievement. Linking school design to educational objectives opens up the possibility that the environments developed
help the broader development of students and teachers, in addition to the essential academic achievement of the institution. This
research underlines the importance of timely and ongoing communication with stakeholders that characterizes the construction
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phase and contributes to improving decision-making on form and planning and, therefore, the creation of environments tailored
to users’ needs. All the parties involved, such as educators, students, parents and other members of the community contribute to
innovations in as much as they ensure that the education facilities are versatile and enable the accommodation of everybody.
Also, the study establishes that there is huge potential for integrating green activities in the construction of schools. Sustainable
design works towards optimizing the quality of both the indoor and external environment of the new constructions while
minimizing the use of resources in a sustainable manner during the construction of new buildings and other structures.

The need for certified green building standards, including LEED or the like, is advised to guarantee that schools are built
with the green concept, which will create more sustainable monetary benefits and environment in the long run. Also, it is OPSC’s
sustainable policy in construction to adhere to green school construction standards, which are efficient in the long run in terms
of energy consumption and maintenance costs. To improve school construction practices, the research suggests several key
recommendations: first, start with the educational goals of the building placement and construction and involve the architectural
and planning professionals and the educators in the conception of the building since it is designed specifically to improve
education and to accommodate a number of teaching approaches. Secondly, the involvement of stakeholders cannot be
overemphasized; their views should be sought at the planning stage, during construction and after the school is functioning in
order to create and constantly enhance the best learning environment. Last but not least, the ideas of sustainability should be
followed where possible, with a focus on energy saving, the usage of sustainable materials, and allowing for natural lighting and
ventilation. With the help of these recommendations, it will be possible to come up with future school construction projects that
properly satisfy utility requirements, as well as the need for sustainability and educational effectiveness in order to construct
schools of tomorrow for the purpose of meeting the challenges of the future. Through this very approach to the construction of
schools, assuming that each stage of the process is interconnected with the educational goals is linked with the stakeholders’
engagement as well as with the sustainability issues, the learning environment that is to be created will reflect the trends that are
meant to make the constructed schools example of sustainability, adaptability, and compliance with the major goals of the
society.
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