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ABSTRACT

Hawai‘i does not have a state-funded preschool program and the cost of private
preschools makes early education a less viable option.! If the state of Hawai‘i were to set
up a state-funded preschool program, a set of design guidelines would be needed to
ensure that each facility provides optimal learning experiences for students and supports
the needs of the parents and community. The purpose of this dissertation is to create a
design methodology and design guidelines for early education facilities in Hawai‘i
supplemented by an evaluation process. The goal is to design quality educational
facilities for Hawai‘i’s communities that incorporate Hawaiian culture into the design.
Three prototype facility designs were explored to demonstrate the methodology and
evaluation process and one was developed further in order to show the process through
the final design phase.? This dissertation assesses whether this process can be beneficial

for communities in Hawai‘i and discusses related challenges.

1 (Staff 2015), (Hawaii News Now 2014), (Kalani 2014)

2 A final design phase in this dissertation is similar to a typical design development phase and is
interpreted as a completed design shown in floor plans, sections, and 3D modeling. The structural,
mechanical, plumbing, and electrical components may not be fully developed.
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PREFACE

This dissertation focuses on design standards and methodology for early
education facilities in Hawai‘i while also exploring ways of bringing culture and the
community into the design. The focus on early education came from my family’s
background. My grandfather on my father’s side was, a teacher, principal, and later
worked for the Department of Education while my grandmother was also a teacher. My
grandfather on my mother’s side was a high school detention counselor. My step mother
is a kindergarten teacher and | have aunties and uncles who are teachers, school health
aide, and school coach. My family’s history of involvement in education instilled a
passion in me to pursue school design and design in general for the benefit of the youth.
This dissertation allows me to express my interest in both architecture and education and

allows me to express my love for my home.

Through this dissertation, | am able to voice my concerns for the state of early
education facilities while providing a structure for designing high-quality facilities. 1
truly believe that it is important to create a strong foundation for learning and to
encourage parent and community involvement in education. Parent and community
involvement is not only beneficial to the younger children but at the same time, it helps to
strengthen bonds between parent or guardian and child or between people living in the
same community. By setting this structure for design of early education facilities, | hope
to highlight that it is not only about providing the physical space, but also understanding
how children, teachers, parents, and the community perceive and interact with the school;
consideration for various activities that may take place to lead the design; and
understanding the importance of connecting the school to the surrounding community or

the local culture so children can feel more at home in the school.

| would like to thank my committee members for your support and guidance over
the past year; your ideas and feedback have helped me to shape and refine this project, |

am very grateful.

Vii



CHAPTER 1. INTRODUCTION

According to results of the Programme for International Student Assessment
(PISA) 2012 exam that was given to 15-year-olds in 34 developed and developing
countries, the United States ranked at and just below the world average in reading, math,
and science.® Many methods for improving academic performance exist, such as
incorporating new curriculum or changing the structure of the school day.* Another
method encourages greater family and community involvement in school in order to
foster a passion for and commitment to learning. This dissertation focuses on the latter
method and begins at the foundation of learning: early education. Studies have shown
that participation in an early education program can lead to higher rates of success later in
a child’s life.> Hawai‘i, however, lacks a cohesive, high-quality early education program
in the public school system. One way to help change this is to create a set of design
guidelines and design methodology for early education facilities that optimize learning
experience by providing an environment for quality education, accessibility for high rates
of enrollment, and inspires parent and community involvement. Therefore, we must
determine how to improve the quality of existing school facilities and identify elements

that would encourage student, parent, and community involvement.

Academic Achievement and Enrollment Rates

As mentioned above, the United States ranked below average on the 2012 PISA
exam for math and science and at average for reading (see figure 1.0).° In order for
American students to receive better education, to rank higher internationally, the system
may need to change. This could mean incorporating curriculum that is more challenging

or designed to better fit individual needs. It could also mean changing the schedule of the

3 “Program for International Student Assessment (PISA) Results from PISA 2012: United States,”
Organization for International Cooperation and Development, accessed January 30, 2017.
http://www.oecd.org/pisa/keyfindings/PISA-2012-results-US.pdf

4 (Edutopia Team 2005) Concepts for improving education and schools are listed under different
categories or different angles of the education environment, the quality and resources of the school are
one of the categories.

5 (Jones, Greenberg and Crowley 2015), (Schweinhart, et al. 2005), (Wallace 2015)

6 (Kena, et al. 2015)



school day, such as the number of classes per day, the duration of each class, or the

length of breaks between classes. Facility design can also play a role in improving the

state of American education. Most education facilities in the U.S. are in desperate need

of improvements. School facilities average over 50 years and the National Center for

Education Statistics estimated in 1999 that $127 billion is needed to renovate schools in

order to meet today’s facility quality standards.’

Figure 1.0 Programme for International Student Assessment 2012 average scores
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There is also a need for a greater number of early education facilities. The
percentage of three to four-year-olds and five-year-olds enrolled in full-day preprimary
programs has steadily increased from 39% to 60% between 1990 and 20138 There are
numerous possible reasons for this trend the examination of which is beyond the scope of
this dissertation. However, another statistic showing the academic levels of parents and
the corresponding rate of enrollment of their three- to five-year-olds may partly explain
the trend. The Condition of Education 2015 shows that 75% of children whose parents
attained a graduate or professional degree were enrolled in a preprimary program, while
the percentage was 70% for parents with a bachelor’s degree, 59% for parents with a high
school credential, and 55% for parents with less than a high school credential.® In other
words, those with higher academic degrees are more likely to enroll their children in
preprimary programs.1® Perhaps these parents want the same educational opportunities

for their children and thus decide to begin their children’s education as early as possible.

Some studies, examined in greater detail in chapter two, show that participation in
an early education program can lead to higher rates of success later in a child’s life,
including overall academic achievement. It is possible that participation in an early
education program can lead to better academic achievement, which in turn can lead to a
higher chance of enrolling one’s children in an early education program. Thus, a cycle is
created. The more people that strive for higher academic degrees, the more people join
the cycle, the greater the need for preprimary programs. No matter the reason for these
trends, the fact remains that enrollment rates are increasing as is the need for more and

better quality early education facilities.

Even though rates of enrollment are increasing, overall participation in early
education programs is still relatively low compared to other countries. Of the 33 member
nations of the Organization for International Cooperation and Development (OECD) that
participated in the 2012 PISA exam, the United States ranks 29", well below the OECD

average of enrollment of three-and four-year-olds in a preschool program in 2012.1*

8 (Kena, et al. 2015)
% (Kena, et al. 2015)
10 (Kena, et al. 2015)
11 (Kena, et al. 2015)



Figure 1.1 shows the 2009 reading and math scores of fourth-grade students in
Hawai‘i compared to those in other states. In reading, students performed average and
below average. Even though students performed fairly well in math relative to those in
other states, overall scores have decreased between 2005 and 2009.12 Moreover,

Hawai‘i's students do not meet proficient levels in either math or reading.

Again, in order to improve the status of education in Hawai‘i and meet the needs
of its youth, this dissertation explores the option of improving the quality of facilities and
identifying ways to increase parent and community involvement. In chapter three,
studies on the impact of physical environment on student performance provide
information on how to improve facility design and elements that can be provided in

schools to entice parents and the community to become more involved.

Figure 1.1 NAEP scale equivalents of state grade 4 and 8 reading and mathematics

standards for proficient performance, by state: 2009

Image can be found in The Condition of Education 2015.

12 (Kena, et al. 2015)




Image can be found in The Condition of Education 2015.

Images and data are from the Condition of Education 2015.

Foundation for Learning

Birth to age three is a critical period in the development of a child’s cognitive
skills.®® Participation in early education programs can help parents take advantage of the
potential during this critical period. Helping a child develop his or her cognitive skills
and discover positive social behaviors offers a greater probability of success in later
years. Studies on the correlation between early education programs and success in
adulthood have shown that participation in an early education program can increase the

chances of higher academic achievement, larger income, and lower crime activity.'*

“Early Social-Emotional Functioning and Public Health: The Relationship
between Kindergarten and Social Competence and Future Wellness” is a 20-year study
that compares the lives of a group that participated in an early education program to a
group that didn’t. The results show a link between the early social-emotional
development of the group that participated in an early education program and later

13 (Institute 2016)
14 (Jones, Greenberg and Crowley 2015), (Schweinhart, et al. 2005), (Wallace 2015)

6



academic and career achievement as well as lowered criminal activity, substance use, and

mental health problems.*®

The High Scope Perry Preschool Program is similar to the 20-year study, but
focuses more on a cost-benefit comparison between those who participated in the Perry
preschool program and the control group, who did not participate in any preschool
program. Figure 1.2 shows the results of the study in terms of achievement rates and the
overall cost-benefit analysis. According to the study, males who participated in the Perry
preschool had 11 to 34% higher lifetime earnings than males in the control group and
females who participated had 19 to 36% higher lifetime earnings than females in the
control group.'® The results also showed lower rates of criminal activity, which benefited

to the participants’ communities as well.

Figure 1.2 Major Findings: High/ Scope Perry Preschool Study at 40 and High/ Scope
Perry Preschool Program Public Costs and Benefits

Image can be found on the Perry Preschool Study website:
https://highscope.org/perrypreschoolstudy

15 (Jones, Greenberg and Crowley 2015)
16 (Schweinhart, et al. 2005)



Image can be found on the Perry Preschool Study website:
https://highscope.org/perrypreschoolstudy

Images and data are from the Lifetime effects: The High/ Scope Perry Preschool study through age 4.

Ultimately, these studies show that participation in an early education program
can lead to higher rates of success for the individual and can contribute to the overall
success of the community. In other words, increasing the quality and accessibility of
early education facilities can build better, more successful communities with a strong

foundation in learning.

Affordability and Accessibility

This section explores the current status of Hawai‘i’s education system and focuses
on early education, including the lack of a state-wide program and the cost of private
preschools. Because Hawai‘i does not have a state-wide preschool program, most
families that wish to enroll their children in preschool must find private schools or day
care programs. In Hawai‘i, these can cost more than in-state college tuition.*” In 2014,
the state passed a law that requires children to be five years old by July 31% of the year
they begin kindergarten. At the same time, the junior kindergarten program (a transition

17 (staff 2015), (Hawaii News Now 2014), (Kalani 2014), (Wong, Living Hawaii: Where Child Care Can Cost
More Than College 2014)



program into kindergarten for three- to five-year-olds) was eliminated.'® This puts late-
born children at a disadvantage; they must start school a year later than their peers and

the only options prior to this are expensive private school or day care programs.

On a more personal level, convenience is also an issue for many families.
Convenience here means not only the physical proximity of preschools, but also the
duration of the programs. The less expensive options are usually only half day programs
or are too far from where parents work making full-time employment difficult.® Being
able to afford a conveniently located full-day program for children is important for
families anywhere and Hawai‘i is one of the most expensive states to live in.?> A state-
funded early education program would be a huge help for families. Moreover, strategic
placement of these facilities close to work centers and in areas that currently lack early
education facilities would further help families and could possibly increase enrollment

rates.

If a state-funded preschool program were to be created, not only would many
families throughout Hawai‘i benefit, but it would also give the DOE an opportunity to be

innovative and create standards for an ideal early education setting in Hawai‘i.

Expected Outcome

This research focuses on three different areas: existing facility standards, to
establish current expected quality levels for school facilities; studies showing which
aspects of the physical environment increase positive outcomes in students, to identify
elements for the school design; and finally, precedent studies in Hawai‘i and other areas,

which include facility examples and changes in design approach.

These three areas of focus contributed to the creation of a set of design guidelines

for early education facilities in Hawai‘i. As part of this process, three prototype facilities

18 (Wong, Many Children Face Exclusion from Hawaii Kindergarten in 2014 2013)

1% (Wong, Many Children Face Exclusion from Hawaii Kindergarten in 2014 2013)

20 (CNBC 2016) Hawai’i ranked 49" overall, 50t for cost of living, 43 for education, and 50" for cost of
doing business.



that reflect three different situations were explored using the design methodology
explained in chapter four. The expected outcome of this dissertation was to identify
different ways of designing high-quality and accessible early education facilities that fit
the needs of Hawai‘i’s residents. The three prototypes were evaluated for quality of
design, as defined by the facility guidelines. The results of the evaluation helped
determine which prototypes follow the new design guidelines and which are more
difficult to accomplish due to physical context. One prototype was chosen and developed
further than the other two in order to show an example of a complete early education
facility design produced according to the design methodology and to demonstrate

methods of incorporating Hawaiian culture into school design.

This dissertation concludes with an evaluation of the design methodology and its
effectiveness on the three prototypes. The assessment of the methodology and prototypes
will reveal the challenges that accompany designing culturally-sensitive school facilities
and designing to increase family and community involvement in schools. The
assessment will also reveal what can be gained from this process for students, parents,

and the community.

10



CHAPTER 2. EXISTING FACILITY STANDARDS

Chapter two is a review of the resources detailing existing facility standards for
early education and elementary schools. Each source’s topics are explored and
considered for the design guidelines for this research. The following resources vary from
national standards to standards for different areas, but all are important to this research in
understanding the fundamentals and typical requirements for the design of early

education facilities.

The American Institute of Architecture’s Building Type Basics for Elementary
and Secondary Schools (from here on referred to as Building Type Basics) focuses on the
design of elementary and secondary school facilities, but also includes a portion on early
education. It is one of the many resources for design standards. The book gives a brief
overview of early education facilities and covers the requirements for square footage per
child and per program space (see figure 2.0).%

Figure 2.0 Building Type Basics for Elementary and Secondary Schools
recommendations for early education program spaces and size

Space SF/ Space SF
Child
Entry 200
Activity/ Classroom 42
Reception 120
Staff Support/ 38
Storage Admin Office 120
Observation (Parents) | 9 Director’s Office 160
Non Assignable Space | 20 Staff Break/ Toilet 350
Total 109 Conference Room 200
Quiet Rm/ First Aid 100
General Facility 200
Storage
Total 1450

Data are from Building Type Basics for Elementary and Secondary Schools.

21 (Perkins and Bordwell 2010)

11



It also discusses possibilities for creative program spaces in early education
facilities, such as an Exploration Lab, a Creation Lab, and a Health and Wellness Suite.?
These creative program spaces offer a different approach to facility design that focuses
on changing activities and therefore changing the layout of spaces within the facility.

The predesign portion of the text explains the process step by step from
assembling a planning committee, to gathering data and assessing existing facilities, to
holding workshops with the planning committee for designing the facility. Some
questions listed in “Workshop 1”” may be considered when designing an education facility
such as: “How will students be using this school in 5, 10, 20 years? How will the
community be using this school in 5, 10, 20 years? How will teachers be using this
school in 5, 10, 20 years? How will this improved facility benefit students, teachers, and
the community?”?® These questions can help direct the design of the prototypes and

establish goals for the facilities.

Another portion of the text that should be emphasized is site programming and
sustainable site design strategies. Sustainability in school design and program is
important for the future of education. Sustainable strategies, according to Building Type
Basics, includes building and material reuse, use of recycled products, use of regional

materials, and control of indoor pollutants.

Technology in schools can include computer labs, computers in classrooms,
wiring internet use for certain classrooms or for the entire school, and audiovisual
equipment. It is standard for teachers to have teacher desks in most cases which means
accommaodations for computer use needs to be set up in all offices and in most
classrooms. For preprimary children, however, computer use may not be a common part
of daily activities. Standards for technology use per age group can be found in the

American Architectural Foundation’s “Design for Learning.”*

Wayfinding is another topic that needs special attention for younger children.

Effective wayfinding techniques include signage, change in wall type or color, and

22 (Perkins and Bordwell 2010)
23 (Perkins and Bordwell 2010)
24 (American Architectural Foundation 2016),

12



furniture arrangements.?® There is a difference between wayfinding design techniques for
adults and those for children younger than five. For example, signage should be placed at
a level that matches a child’s line of sight. When designing an early education facility,
one must consider both the needs of the young children and those of the supervising

adults.

Another resource for the new guidelines is the “Child Care Services” page of the
NYC Department of Health and Mental Hygiene website. This site details more technical
aspects of designing child care facilities and lists regulations for facilities in New York
City. Itis useful to compare these to Hawaii's regulations, but also to keep in mind the
inherent differences between the two contexts; the regulations for a typical early
education setting in New York City reflect a high-density urban environment whereas
regulations for Hawai‘i must vary from high-density urban to rural. The New York City
regulations are, however, a beneficial resource for developing Hawai‘i's urban early

education facilities.

The following includes aspects that are included in the new guidelines: staff-to-
child ratio per classroom; maximum group size per classroom; minimum square footage
per student; and physical environment elements such as restroom facilities, ventilation,
lighting, outdoor play areas, sanitation, maintenance, equipment, and furnishings. Itis
important to note that the NYC standards for minimum square footage per student differ
from those listed in the Building Type Basics text. The NYC standards require a
minimum of 30 square feet per child,?® while Building Type Basics requires at least 35
square feet per child, but recommends 42.2” The NYC standards were published in 2009
and Building Type Basics in 2010. Therefore, for the new guidelines, the most recent

resource will be used, that is a minimum of 35 square feet but a recommended 42.

The National Health and Safety Performance Standards: Guidelines for Early
Care and Education Programs, a collection of national standards put out by the National
Resource Center for Health and Safety in Child Care and Early Education (NRC) and

25 (Perkins and Bordwell 2010)
26 (NYC Department of Health and Mental Hygiene 2009)
27 (Perkins and Bordwell 2010)

13



used for facilities in Hawai‘i, is Hawai‘i’s most important resource to consider.
Completed in 2015, it is the most recent resource and continues to be updated online.
Because of this, these standards will be used rather than similar standards in other

resources.

The following three NRC standards are included in this project’s new guidelines:
staff-to-child ratios per classroom, group size per classroom, and minimum square
footage per child. For example, the guidelines require one teacher per every seven three-
year-olds, no more than 12 three-year-old children per classroom, and a minimum of 42
square feet per child but a recommended 50.28 This differs from the NYC standards
which require one teacher per ten three-year-olds, no more than 15 three-year-old
children per classroom, and a minimum of 30 square feet per child.?® The NRC standards
for staff-to-child ratio, group size, and square footage per child will be used over all other

resources.

The NRC standards also makes suggestions for program spaces for each
developmental stage and age group. Program activities considered in the new guidelines
and prototypes are meant for a three- to five-year-old children. Possible program
activities and elements include: play and learning opportunities that have both indoor and
outdoor settings; equipment and materials for motor skill development; expressive
activities such as art, storytelling, and sensory play; reading; and opportunities for

observing nature.®

With Hawai‘i’s year-round tropical climate, we have one of the best settings for
outdoor learning. Early education facilities can take advantage of this by implementing
more outdoor program activities and program spaces, such as butterfly and bird
observation.®! Such activities, along with those involving local vegetation and aquatic
life, can be incorporated into lessons about the native species, the difference between
native and invasive species, and Hawai‘i’s ecological history. To create settings for

observing birds and butterflies, certain plant species that attract other species could be

28 (American Academy of Pediatrics 2011)
2% (American Academy of Pediatrics 2011)
30 (American Academy of Pediatrics 2011)
31 (American Academy of Pediatrics 2011)

14



incorporated into the landscape design. Designers should take into consideration the

ideal environment for different plant and animal species.

Facility standards for school location, layout, and construction are also included
in the new guidelines. This entails standards for openings and exits, steps and stairs,
exterior areas, ventilation, heating, cooling, hot water, lighting, noise, electrical fixtures

and outlets, and fire warning systems.

For a Hawai‘i-specific resource for existing early education facility design
guidelines, the most relevant is the Hawai‘i Department of Education (DOE) Education
Specifics (EDSPECS) for Elementary Schools. Because this contains no specifications
for early education, the specifications for elementary schools will used as a resource for

the new guidelines.®

Some important aspects of the EDSPECS include the functional relationships
matrix (see figure 2.1), philosophy and facility design concept questions, square footage
per program space, considerations for restrooms, and the HI High Performance School
Guidelines. The functional relationships matrix show how the program spaces relate to
one another. For example, student activity spaces should have access to administration
spaces and be located near counseling offices, but have no relationship to parent
resources and thus do not need to be situated nearby.3® This is important in
understanding how a school should be laid out, which rooms should be next to each
other, which can be farther apart, and how an adult or a student will navigate throughout

the school.

Among the EDSPECS philosophy and facility design concept questions, the
following are included in the new guidelines: “What are the goals of this school? What
are the elements of the school that support these goals?”’®* And, “What are the influences

of the community’s characteristics?”*® These are important questions to answer at the

32 (Hawaii State Department of Education n.d.)

33 (Educational Specifications (EDSPECS) For Elementary Schools 2008)
34 (Educational Specifications (EDSPECS) For Elementary Schools 2008)
35 (Educational Specifications (EDSPECS) For Elementary Schools 2008)
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beginning and end of the design process to clarify and ensure the goals for creating the

school are being carried out.

Figure 2.1 Elementary School Relationship Matrix

Image and data are from the Hawai‘i
State Department of Education,
Educational Specifications
(EDSPECS) For Elementary Schools.

Image can be found in the Educational
Specifications (EDSPECS) For Elementary Schools

The EDSPECS lists several program spaces by program type with ideal square
footage. It is important to note that these are based on a full elementary school setting
with a minimum enrollment of 550 students.3® Therefore, the size of some program
spaces meant to accommodate an entire elementary school, like the open play field or the
school kitchen, can be reduced. Moreover, certain program spaces do not need to be
included in an early education facility, such as breakout rooms, open flexible spaces used
when a typical classroom setting is not needed. This kind of flexibility is inherent in
preschool classrooms while traditional classroom elements, like individual desks and

chairs, are not as common.

36 (Educational Specifications (EDSPECS) For Elementary Schools 2008)
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For efficiency, some program spaces can be combined or found in the larger
community. If an early education facility is located adjacent to a public library, is it
necessary to include a separate program space for a library within the facility? In many
cases, it is more efficient to use existing resources in the surrounding community.
Program spaces like the dining area and indoor multipurpose space could be combined.
Dining tables and chairs can be moveable to fit the needs of various events and activities.
This would cut costs for building program space and make more efficient use of existing
space. Several public schools in Hawai‘i make use of such combined spaces. These
multipurpose spaces that can also be opened to the community for events like town hall
meetings, community organization meetings, and other activities. Lastly, it is important
to note that though preschool-age children don’t require as much variety in program
spaces, they do require more square footage per child, as previously discussed.

All of the above-mentioned resources were considered for the new guidelines.
They cover existing standards for program size and type for early education facilities as
well as build quality. They provide insight into the planning process of a new facility and
information on the kind of regulations that may need to be met in order to ensure the
safety and security of an early education facility. The next chapter explains other
considerations for the new guidelines. The complete set of guidelines is listed in chapter

five.
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CHAPTER 3. IMPROVING FACILITY DESIGN

Chapter three identifies ways to improve quality and accessibility in early
education facility design by focusing on four different areas. The first section focuses on
the relationship between the built environment and student success. Studies about this
reveal key design elements that can boost the quality of the learning environment and
therefore positively influence a student’s wellbeing and work ethic.3” The section
reviews several studies and the main results of each study are designated as design

aspects that require special attention for the new guidelines.

The second section reviews existing early education precedent studies in order to
distinguish concepts that can be applied to the design methodology and facility design
guidelines. The third section explores current methods of integrating culture in design,
and the final section examines the current status of education in Hawai‘i and possible

progress for the future.

Relationship of the Built Environment and Student Performance

The first study that will be discussed, “Child Development and the Physical
Environment” conducted by Gary Evans, identifies environmental aspects that can be
detrimental to a child, including behavioral toxicology, noise, crowding, schools, and the
quality of home and neighborhood settings. In the discussion about schools, the main
topics covered are school size, degree of openness in the classroom, and ambient

qualities.

Evans argues that smaller numbers of students, both in overall school size and
classroom size, have been linked to better attendance, greater extracurricular
involvement, and more reported feelings of connection to the school.*® A smaller
classroom size is associated with more one-on-one time between students and teachers
and stronger connections between students, while a small overall student body is

associated with feelings of connection and pride in the school and can lead to higher rates

37 (Burton 2010)
38 (Evans 2006)
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of participation.>® The new design guidelines emphasize the importance of smaller
classroom sizes and strictly enforce the most current teacher-to-student ratio and
maximum number of students per classroom. Though it is not as important to instill a
sense of school pride in preschool-age children, it is important to ensure that they are able
to receive individual attention from the teachers. Therefore, teachers should not feel
overwhelmed and classrooms should be designed to follow the teacher-to-student ratio
and maximum students per classroom. This also means that the classrooms should be

designed to feel comfortable enough to accommodate the particular number of children.

The degree of openness of a classroom relates to a feeling that the space is
comfortable and uncrowded as long as it has the necessary boundaries to minimize
distractions and noise levels.*® Early education classrooms are typically divided into
different activity spaces. Each space needs to have clear boundaries, and spaces that
require keeping a group’s attention on one teacher need boundaries that can block out
noise and distractions from other sections of the classroom. Boundaries do not have to be
solid walls. For early education facilities, it may be more effective to have moveable
dividers, flexible enough to change space as needed. For napping areas, however,
perhaps more solid boundaries are necessary. Whatever the form or material, it is
important that these boundary elements do not create a feeling of crowdedness in the
space. These boundary elements will be an important consideration for the new

guidelines.

Ambient qualities in a classroom refer to temperature, lighting, acoustics, and
ventilation. Evans argues that a cooler, more comfortable environment leads to better
concentration for students.** For example, if a classroom feels hot due to a lack of air-
conditioning or ventilation, students may feel uncomfortable about the environment and
be unable to concentrate on their work. Ambient qualities are addressed in most existing
design standards, but for the new guidelines, the focus is specific to preschool-age

children.

39 (Evans 2006)
40 (Evans 2006)
41 (Evans 2006)
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The school size, the degree of openness in the classroom, and ambient qualities
are all topics that can be considered for the design of early education facilities in Hawai ‘i.
As seen in chapter two, the design of program spaces is determined by the expected
number of students in a room and the ideal square feet required per student. This can
ensure the size of the spaces won’t feel too crowded. The degree of openness in the
classroom can be manipulated with the use of furniture and other methods of creating
boundaries. For ambient qualities, Hawai‘i has a year-round tropical climate that can be

used to the school’s advantage for the comfort of the school occupants.

The second study, “The influence of school architecture on academic
achievement,” is an investigation of the relationship between certain design aspects and
student performance. The author, Kenneth Tanner, writes that the physical environment
has a direct effect on a person’s behavior or attitude, a person’s behavior or attitude has
an effect on how they learn, and therefore the physical school environment has an effect
on a student’s ability to learn.*? For example, poor indoor temperature leads to student
discomfort and distraction which in turn impedes a student’s ability to concentrate let
alone thrive. Tanner collected the reading and math scores of 44 elementary schools in
the state of Georgia and compared them to the design patterns in each school. He
identified 39 distinct design patterns and assessed the functionality, adequacy, safety, and
quality of each. Of the 39, only five showed a significant positive influence on the
students’ test scores. These are pathways, outdoor space, technology for students,
technology for teachers, and overall impression. These five will be given special

attention in the new design guidelines.

Pathways refer to how students navigate through the school, to the accessibility of
the school as a whole and that of each program space, and to the quality and aesthetics of
the school. It would be beneficial to include pathways as a topic for the design of early
education facilities since it is directly related to the occupants of the school and how they
perceive and interact with the spaces. Designers would want the occupants to be able to
easily navigate through the school and to feel that the spaces were organized in a way that

best fits their needs. Outdoor spaces refer to the existence, availability, and quality of

42 (Tanner, The influence of school architecture on academic achievement 2000)
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outdoor spaces. In chapter two and further discussed in this chapter, outdoor spaces are
emphasized in school design, especially for younger children. Outdoor spaces are
included in the design of early education facilities for this dissertation. Technology refers
to the appropriate use and quality of technology available for educational purposes,
activities, and student use. There could greater exploration of how technology can aid in
education for schools in Hawai‘i and therefore consideration for technology is included in
the design guidelines. Overall impression of the school relates to how students perceive
their school, like does it feel inviting or do the students feel a connection to it. The
overall impression of the school can be viewed as a topic that helps to ground the school
to its community. Designing the school so that it is received well by the students,

parents, and community of a specific place.

The third study, “The walls speak: The interplay of quality facilities, school
climate, and student achievement,” is a survey of the perceptions of teachers from 80
Virginia middle schools on the quality of their schools in relation to student performance.
The purpose of the study was to find a relationship between the quality of facilities,
resources within the schools, school climate, student socioeconomic status, and student
achievement.*® The survey consists of statements about the school facilities which the
teachers rated based on how frequently they perceived each statement to be true. Six
statements reveal a positive relationship between school facilities and student
achievement, including: Facilities are adequate to support learning, the building is a
comfortable place to be, the building is pleasing in appearance, there is adequate space
for teaching and learning, classroom equipment and furniture is in good condition, and
facilities receive regular maintenance.* There are also three aspects not related to the
physical environment that showed a positive relationship: academic press, teacher

professionalism, and community engagement.

The six statements related to the physical environment can be taken into

consideration when designing a school that supports teacher and student performance.

43 (Uline and Tshchannen-Moran 2008)
4 (Uline and Tshchannen-Moran 2008)
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They have been incorporated into this project’s design process. The three non-physical
aspects can also be addressed through facility design. For example, adequate spaces such
as offices and meeting rooms for parent-teacher conferences and staff organization can be
provided to support teacher professionalism. Also, spaces such as teachers’ lounges,
storage spaces, and comfortable classroom environments can help teachers feel
comfortable at the school and increase motivation and performance (which relates back to
one of the six statements, adequate space for teaching and learning). Community
engagement can be accomplished by providing shared spaces for students and the
community. Inclusion of shared community spaces should consider that needs or wants
of the surrounding community in a particular area. For example, if a neighborhood has
been contemplating starting a community garden then a nearby school could provide a

garden on campus for student and community use.

In a fourth study, “A sound foundation? What we know about the impact of
environments on learning and the implications for Building Schools for the Future,” the
authors argue that there is a lack of evidence on the influences of specific elements of the
physical environment on student performance. They found, however, that a detrimental
environment can influence attainment (test scores and grades), engagement (classroom
participation), affect (student behavior or attitude), attendance, and well-being (student
health).*> Therefore, when designing a learning environment, it is beneficial to consider
the various ways certain design aspects can impact students. The study assessed elements
of the school environment based on three categories: qualities that lead to a detrimental
environment, design aspects that have an influence on students but still need more
evidence, and design aspects that add value to the environment. For the new guidelines,
consideration was placed on the aspects determined to add value to the school, which are
(verbatim): build quality, lighting and color, displays, and storage.*® Lastly, the study
highlights the importance of involving the students, teachers, and surrounding community
in the design of the school.*” If everyone collaborates, it can ensure that adequate spaces

45 (Woolner, et al. 2007)
46 (Woolner, et al. 2007)
47 (Woolner, et al. 2007)
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will be provided to fill the needs of the students and teachers and can foster a relationship

between the school and community.

The final study, “A child’s eye view of primary school built environments,”
investigates how a child perceives school. It was conducted not only to prove that there
is a link between the built environment and student performance, but principally to gain
information on the student’s view of school.*® The results list the specific qualities of
school that the participants like, dislike, and wish to improve on. The needs and desires
of the students is an important perspective to consider when designing a school. A
similar study could be conducted in Hawai‘i to gain an understanding of the existing

conditions of schools as well as the needs of students.

For this study, the authors interviewed two primary schools in the United
Kingdom. They distributed grade-appropriate surveys to upper grade levels and held
discussions with the younger grade levels. According to the results, the students of both
schools wanted larger classrooms and facility spaces, more outdoor recreation space,
better technology and equipment, and a brighter, more colorful environment (see figure
3.0).

Figure 3.0 Survey results from Rolls Crescent Primary School and Darley Churchtown
Primary
School
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48 (Barrett, Zhang and Barett, A child's eye view of primary school built environment 2011)
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Results for Rolls Crescent Primary School
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Results for Darley Churchtown Primary School. Data is from A Child’s Eye View of Primary School Built
Environments.

Summary of Findings

Though these studies relate to various settings outside of Hawai‘i, there are
common aspects among the studies support the idea of good facility design. Good
facility design can help improve the quality of school environments, therefore, increasing
the chances for better student performance. These design aspects can be applied to early
education facilities while taking into consideration Hawai‘i unique environment. The
studies highlight aspects such as allowing for natural light and providing outdoor spaces
which are aspects that facilities in Hawai‘i can take advantage of in design because
Hawai‘i has the ideal climate for these design considerations year-round. These design
aspects are highlighted in these studies because they have been proven to lead to good
facility design with positive outcomes resulting from students. It would be beneficial to
include these aspects in the facility design guidelines for Hawai‘i early education

facilities.

The following list is a summary of the top design considerations from the
reviewed studies that support a positive school environment which were chosen for the

new guidelines (listed in the order in which they were discussed):
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School size: Smaller schools are linked with better attendance, more
extracurricular involvement, and a greater sense of connection to the school.
Openness: Openness produces a sense of comfort as long as distractions and
noise levels are minimized and activity areas are set with clear boundaries.
Ambient qualities: Proper heating, ventilation, and air-conditioning systems are
necessary; students concentrate better in cooler environments.

Pathways: Easy-to-navigate pathways positively influence school experience.
Pathway design considerations include width of corridors, proximity of spaces,
signage, minimal use of corridors, as well as grouping together of similar
programs.

Outdoor spaces: Outdoor spaces positively influence school experience and
include adequate space for a variety of activities, recreational equipment, and
outdoor classroom settings.

Technology for students: Appropriate technology provided for students in
classrooms and other program spaces supports learning.

Technology for teachers: Appropriate technology provided for teachers in
classrooms and other program spaces supports teaching experience.

Overall impression: The school’s overall impression affects student and parent
connection and involvement.

Facilities adequate to support learning: Size of facility, condition of facility and
equipment, comfort of facility, and adequacy of materials and equipment affect
learning.

Building comfort: It is important for the space to feel cool and comfortable, have,
operable windows, and air-conditioning. For younger children, the classroom
should feel home-like for an easier transition.

Pleasing building appearance: For students, the facility should look fun and
welcoming. For parents and faculty, the facility should look professional and
supportive of the students.

Adequate space for teaching and learning: Sufficient size of activity spaces,
outdoor play areas, and classroom and program spaces helps prevent

crowdedness.
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State of classroom equipment and furniture: The condition and quality of
classroom equipment and furniture affects the learning environment. Equipment,
furniture, and finishes can be easily replaced or refinished in most cases.
Frequency of facility maintenance: The regular maintenance and improvement of
the facility, which includes designating space for maintenance work and storage,
supports a positive learning environment.

Build quality: Quality of construction and facility design affect the learning
environment.

Lighting: Appropriate lighting design considerations include use of light fixtures,
optimization of natural light in all spaces, and building orientation. Ideally, each
room has plenty of natural light as well as different options for alternative lighting
sources.

Color: The colors on furniture and finishes should be stimulating and playful.
Display: Space provided to display information for parents encourages
involvement in child’s education. Space provided to display student work allows
students to feel good about their progress in school and encouraged to do better
and participate more often.

Storage: Adequate storage should be provided in classrooms, faculty spaces, and
other necessary program spaces.

Occupants: Involving faculty, students, and the community in the design of the
school and providing spaces designated for community use.

Larger classrooms and facility space: Adequate size of classrooms both indoors
and outdoors supports teaching and keeps spaces from feeling crowded.

More outdoor recreation space: It is important to provide appropriate and
adequate outdoor recreational space, equipment, and storage.

Better technology and equipment: Technology should be incorporated into the
design of the classrooms and other program spaces.

Brighter, more colorful environments: Classrooms and other facility spaces

should be bright with adequate lighting and colors used that are stimulating and
playful.
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e Surfaces: Hard surfaces, such as concrete floors and plastic furniture, should be
used minimally.
e Personal space: Individual desks, personal storage, and well-designed classrooms

provide areas for quiet individual work and play.

It is important to note that some results are repeated across multiple studies. This
may indicate the value of these aspects which thus require greater consideration for the

new design guidelines.

In the studies, an implied or stated importance is placed on viewing aspects of the
school from the perspectives of different users. This is emphasized in the new guidelines
in order to encourage designers to see the facility design from the perspectives of the
students and faculty. This is beneficial for understanding the reasons certain design
aspects are more important or need more attention than others and will hopefully lead to
better design decisions oriented toward creating conditions where the occupants can
thrive. The information in the new guidelines (see Appendix) is broken down into three
categories: design perspective, faculty perspective, and student perspective. The first
category represents aspects that are important to the designer in creating a high-quality
facility and the second two categories are aspects that are important to the faculty and

students.

Precedent Studies

The following precedent studies are examples of early education facilities in New
York City and Hawai‘i. The locations of the studies range from highly-dense, urban
environments to more spacious, suburban settings and cover various program types
including full-day and half-day programs, early education centers, classroom settings
within elementary schools, and community-based programs. The goal of this section is to
examine the conditions of early education facilities within a variety of program types and
settings and to identify the different types of program spaces in each. For simplicity, the
titles of the schools and programs have been simplified to private school, public school,

or community program.
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New York City Private School*®

The first school is one in a group of community-based private schools in
Manhattan. The school is set within an existing mid-rise building and has three levels;
the lower level houses the early education program for two- to four-year-olds and the two
upper levels house the older grades. This project was recently completed by Perkins
Eastman and focuses on experimental learning. Because the school does not have access
to a secure outdoor space, the designers needed to find a way to bring the outside indoors.
They incorporated nature into the facility design through elements such as furniture color,
arches made to resemble trees, and the flow of corridors designed to mimic a river. Large
windows overlooking the adjacent plaza allow natural light to enter the space and provide

a visual connection to the outside world.

Other notable aspects of the facility include: Activity spaces in the classrooms
are clearly defined by furniture arrangement. Although the facility is inside an existing
mid-rise building, the architects were able to include a high-ceilinged, multi-purpose
auditorium. In the elevator lobby, large cubbies line one wall to display student work.
Classrooms include whiteboard dividers or curtains to allow for varied uses of space.
Technology is incorporated into the design with ceiling-mounted projectors in each
classroom. Finally, the early childhood center classrooms are equipped with child-sized

sinks and toilets and lockable cabinet storage.

New York City Community Program®

This facility is part of an organization that runs community programs that support
women, children, and low-income families. When a family applies for the program,
social workers meet with the family members to assess a child’s health, speech abilities,
home conditions, and more, in order to determine the kind of education needed and to
better understand family background. Families who need more assistance are given the

opportunity to participate in the organization’s other programs or to take part in their

9 (Conversation with Facility Member at a New York City Private School 2016)
50 (Conversation with Facility Member at a New York City Community Early Education Program 2016)
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child’s education and learn together directly. Committees within the organization partner
with community groups to fill the needs of the children and parents. For example, health
assessments are conducted by students from the nearby School of Dentistry and children
with speech disabilities are personally coached by students from New York University’s
Speech Therapy department.>® This system is beneficial to the families and helps build a

stronger community.

Other notable aspects of the facility include: The classrooms provide a variety of
activity spaces but are smaller in overall size than those of the previous study. Each
classroom has operable windows and air-conditioning. Each group teacher is provided a
desk in the classroom for work on a computer or laptop. Each classroom has toilet
facilities and storage for students’ personal belongings. A full kitchen is used to prepare
school meals and a rooftop garden is also available for the school’s use. Adult bathrooms
are located in the hallways, separate from the classrooms. The teacher’s lounge provides
tables and a computer for staff use. Since the program is part of a larger organization,
more office spaces and restrooms are included in the facility.

New York City Private School versus Community Program®?

Because the New York City private school is a new facility set within an existing
building, Perkins Eastman was able to analyze the space and arrange the program in a
way that best fits the space; the quality of the spaces, equipment, and furniture are in the
best condition for the setting. Activity spaces are clearly defined and the flexibility to
open up classrooms will benefit the school as it grows. Technology is incorporated
through projectors in classrooms, a media room, and consideration for computer use
throughout the facility. School lunches are delivered to the school with minimal
preparation required; any food preparation that is required can be done with the

equipment in the teacher’s lounge. The school also provides plenty of personal space

51 (Conversation with Facility Member at a New York City Community Early Education Program 2016)
52 (Conversation with Facility Member at a New York City Private School 2016), (Conversation with Facility
Member at a New York City Community Early Education Program 2016)
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areas; nook-like spaces set throughout the facility, adjacent to the main circulation paths,

provide private places for student use.

The community program differs from the private school in a number of ways.
The community program is set within an existing building and renovations are made as
the program changes. Therefore, even though space may be limited, the program is
flexible enough to make changes as needed. Community involvement is another
difference; the program provides spaces for community partnerships including rentable
offices, a teacher’s lounge, and community use of the rooftop playground during after
school hours. The program also has a full kitchen for food preparation for the students.
Some of the foods are grown in the school garden, which is used as a part of the early

childhood program that teaches children how to grow and prepare food.

The two schools are also similar in several ways. In both, classrooms are divided
according to activity and have spaces for open play. Both include auditoriums for
performances, meetings, and other gatherings for students, faculty, or community. Both
provide space for the display of student work as well as information for the parents.
Lastly, they both work to ensure the physical comfort of the students through access to
daylighting, options for additional artificial lighting, and operable windows for natural

ventilation.

Hawai‘i Community Program®?

The Hawai‘i community program is a large facility that occupies an open plot of
land on the island of O‘ahu. It consists of an administration building and a preschool
complex. The preschool complex is comprised of three clusters with four classrooms
each. This program is intended for three- to four-year-olds and classrooms with twenty
children and two to three teachers. Each classroom is divided into activity spaces and has
restrooms for children, cabinets for some storage, and a storage closet shared with the
adjacent classroom. The classrooms have clerestories through which natural light can

enter; however, it has been noted that naptimes are difficult because teachers are unable

53 (Conversation with Facility Member at a Hawai'i Community Early Education Program 2016)
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to darken the rooms. Each classroom cluster has an office space for teachers and a
laundry room. Sinks are provided inside and outside of the classrooms. Outside of the
classrooms is a large outdoor play area with a garden space, playground equipment, and
climbing rocks.

The administration building has two levels with preschool program offices as well
as offices designated for other organizations. In this way, the Hawai‘i community
program is similar to the reviewed New York City community program. Both create
partnerships with community groups for the benefit of the children and families and
provide spaces within the facility for the use of community organizations. The Hawai‘i
community program also provides workrooms, breakrooms, different-sized meeting

rooms, and large multipurpose spaces.

The design of the school takes into consideration cultural aspects. The gardens
outside of the classrooms are not only used to teach children how to grow and prepare
foods but are also used to educate them about native plant species. A large grass area
with seating outside the administration building provides a setting for Hawaiian culture-
based activities. The large indoor multipurpose space is also used for cultural activities.
The layout of the office spaces and classrooms, through the use of large windows facing
the mountains in the distance, creates a visual connection to the outside environment.
The cultural influence is also seen in the plantation-style design of the buildings, the
colors and materials of the finishes, and the landscaping that incorporates many native
species.

Hawai‘i Public School®*

As mentioned in the first chapter, Hawai‘i does not have a state-funded preschool
program. However, the Hawai‘i DOE does include preschool classrooms in nineteen
elementary schools across the state.>® Some of the schools that do not have a preschool

program do provide a classroom for a special education program intended for preschool-

54 (Conversation with Facility Member at a Hawai'i Public School 2016)
55 (Hawaii State Department of Education 2016)
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age children. This study reviews a special education program at a public elementary
school on O‘ahu. The program is intended for four- to five-year-olds with one teacher

per eight children.

The special education program is set in a recently-built portable classroom on the
campus grounds, separate from existing buildings. The portable consists of two
classrooms—one exclusively for the use of the special education program and the second
shared with Kapiolani Community College (KCC) for night classes and programs outside
of school hours. The portable contains an office space for the teachers, a storage closet,
and a janitor’s closet with a shower. It also includes a small home-like kitchen that can
be used by both the preschool program and KCC. The preschool uses the kitchen,
together with the school garden, as part of its food education program. The school
garden is used by all grade levels and includes an outdoor classroom setting. Members of
the community donated most of the plants in the school garden and also helped build the

portable building, including installing the railings and painting the exterior.

Summary

Although the settings for the New York precedent studies are far different from
the settings for the Hawai‘i precedent studies, it is beneficial to compare these examples.
There are aspects that are common among all examples, as well as aspects that are unique
to New York that Hawai‘i can learn from. One similarity is the general layout of the
classrooms. In every case, classrooms are divided into different activity spaces using
furniture, flooring types, or other boundary elements. The classrooms also have
restrooms for children and storage for classroom materials. In every study, participants
noted that more classroom space and facility storage space would be of benefit. Outdoor
spaces were highly valued, especially the inclusion of a garden for educational purposes.
New York City’s dense, urban environment makes it more difficult to find outdoor spaces
for school use, whereas Hawai‘i has greater opportunities, as these precedent studies
show. Finally, all of the studies incorporate elements that give a home-like feel to the
classrooms, helping to make spaces feel more comfortable for preschool-age children and

easing the transition from home to school.
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Culture and Design

The following section relates to culturally-sensitive design. A larger debate exists
concerning how Hawaiian culture can be effectively and appropriately translated in
design for Hawai‘i’s built environment. Hawaiian culture is rooted in a strong physical
and spiritual connection with the land or natural environment and the integrity of this
connection should be maintained when cultural aspects are brought into the built, urban
environment. Therefore, the goal for this section is how to bring elements of Hawaiian
culture into the design of educational facilities while still appropriately maintaining and

emphasizing a connection to the land.

In New Zealand, called Aotearoa by the Maori people, the government is working
on creating guidelines for merging culture and the built environment using the concept of
cultural landscape. Cultural landscape is not a new concept; it is common in the field of
preservation. In order for a site to be inscribed on the United Nations Education,
Scientific, and Cultural Organization (UNESCO) World Heritage List, certain criteria
need to be met, some of which relate to cultural landscapes. UNESCO defines the term
as natural environments with connections to the culture of the people in that area.®® This
definition is intentionally open-ended, making the designation of cultural landscapes
flexible. Culture differs from place to place and depends on a community’s values and
views of its unique cultural landscapes. In their book New Cultural Landscapes, Maggie
Roe and Ken Taylor argue that it is a challenge to create a universal definition and set of
guidelines for cultural landscapes because the concept itself is comprised of complex

relationships, varying values, and evolving landscapes.®’

Aotearoa’s Te Aranga Maori Cultural Landscape Design Strategy is a set of
suggestions and guidelines for incorporating design aspects that involve the land and

native culture.®® According to the guidelines, cultural landscape can refer to both rural

56 (World Heritage Convention 2016)
57 (Taylor 2014)
58 (Te Aranga Maori Cultural Landscape Strategy 2016), (Public Health Advisory Committee 2008)
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and urban areas.®® This design strategy is part of Aotearoa’s Urban Design Protocol

which was established by the Ministry for the Environment for quality urban design.°

Re-thinking Urban Environments and Health, a document put together by
Aotearoa’s Public Health Advisory Committee, is meant not only to help designers to be
culturally sensitive and to align with the Te Aranga Maori Cultural Landscape Design
Strategy, but also as a reference for policy makers. Some concepts mentioned include
healing the environment, finding best practices for bringing Maori aspirations into the
built environment, and drawing from the Maori cultural landscape.’! Depending on the

area and the surrounding community, this can be accomplished in a variety of ways.

Those in Aotearoa face the same challenges as people in Hawai‘i: how to
maintain a cultural and spiritual connection in urban areas. Some of the strategies
recommended in Re-thinking Urban Environments and Health include maintaining the
integrity of the land and waterways, recognizing the significance of the names of places,
and working towards understanding scale and the sympathetic relationships between the
people and the environment.®? Maintaining the integrity of land and waterways could be
a part of the active healing of the environment in which key natural features are
identified, protected, and thus emphasized in importance to the community. The
significance of names refers to the traditional names of places and natural features as well
as the meanings behind them. For example, the Hawaiians had several different names
for rain, wind, and ocean movements depending on the area and variations of the
elements. An understanding of the reasons certain names were given to certain areas or

natural elements could be used as design inspiration in urban areas.

Bronwyn Fredericks of Central Queensland University discusses the relationship
between design and culture in her article “There is Nothing That Identifies Me to That
Place.” Through an assessment of a women’s health care facility, Fredericks examines
foreign influences on design in Australia and what this means to the native people. The

goal of the study was to find ways to encourage aboriginal women to use the facility.

59 (Public Health Advisory Committee 2008)
80 (Ministry for the Environment 2005)

61 (Public Health Advisory Committee 2008)
62 (Public Health Advisory Committee 2008)
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This was a challenge because the facility was ultimately not culturally sensitive; the
way the spaces in the facility were laid out, the choice of finishes, and even the art pieces
reflected foreign influence and arguably the oppression of the aboriginal people.®* This
article shows that even small details matter. The choice of colors and materials of interior
spaces should be carefully considered. If the goal is to encourage aboriginal people to
come to the facility, art pieces should not depict the foreigners of the land. The layout of
spaces should also be carefully considered; in this case, spaces specifically intended for
the use of the aboriginal women should not be placed at the back of the facility in a place

that feels unwanted and removed from the greater part of the facility.%®

Each of these aspects can also be considered for culturally sensitive design in
Hawai‘i. In Hawai‘i, some places are clearly designed for foreigners and tourists, like
hotels and grand shopping malls, but in many cases, these places seem to have more
cultural aspects incorporated into the designs than facilities used mostly by locals, like

schools and health care facilities.

The final example in this section is a document created by Group 70 International
together with the Office of Hawaiian Affairs (OHA), a study of a site for future
development. “Strategic Management Framework Kaka‘ako Makai: Cultural Landscape
and Ancestral Connectivity Analysis” documents the history of the site, presents general
research on Hawaiian culture, states the scope of the project site and scope of analysis for
the site, explains the project’s core values and guiding principles, gives recommendations
for how to incorporate these values and principles into the project, and discusses some of
the known cultural beliefs and practices that could also be included. These cultural
beliefs and practices are place names; celestial, atmospheric, and meteorological patterns;

and relationship with the land and ocean.5®

The OHA laid out five statements regarding the ‘@ina (land) to be developed:
“space matters as a cultural layer; spaces should facilitate relationship building; value-

added development—what is the commercial and cultural worth for the community;

63 (Federicks 2009)
64 (Federicks 2009)
65 (Federicks 2009)
56 (Group 70 International 2013)
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living culture in a living world; and, planning for the next five generations.”®’ These
statements could be beneficial in relation to school design projects as well. The
document is helpful as an example design framework that focuses on the inclusion of
Hawaiian culture. It provides information on the history of the Hawaiian people and
explains the core values and guiding principles of Hawaiian culture. These values and
principles will ensure the design projects do not simply incorporate cultural elements

arbitrarily but rather embed Hawaiian culture into the soul of the project.

Summary

The examples above demonstrate how culture can be brought into design in
different ways and from different perspectives. For the purpose of this dissertation,
cultural aspects will be implemented into the school design using the following methods:

1. Building symbolism
2. Maintaining a connection to the land
3. Program spaces

Building symbolism means the form of the building will reflect aspects of Hawaiian
culture in a symbolic way. Maintaining a connection to the land can be implemented
using visual, physical, or spiritual design elements. Connection to the land could also
mean incorporating climate factors into the site design and using sustainable strategies.
Finally, program spaces means providing spaces within the facility for culture-based
activities and giving special consideration to the arrangement of such spaces.

The OHA Kaka‘ako Makai document review shows that it is beneficial to both
designer and client to create a process for how site research can be translated into design.
For this dissertation, the following process will be implemented in one of the prototype

early education facility designs:

1. State the scope of the cultural analysis.

57 (Group 70 International 2013)
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Research general aspects and existing examples of integrating culture in design,
including existing frameworks and studies on methods. This is relevant if the
designer or client wants to use an existing method or process for the project.
Research the specific site and include both a typical site analysis and research on
cultural landscape aspects, or aspects of the site that have a significant tie to
culture that could be emulated in the design through the three methods mentioned
in the previous paragraph (building symbolism, a connection to the land, program
spaces) or through one of the existing methods in step two.

Organize the information using an existing process or method researched in step
two or the three methods mentioned in the previous paragraph. Figure 3.1 is an
example chart for organizing the information by building symbolism, a
connection to the land, and program spaces. This chart is also used to generate
design ideas for each cultural aspect found in the research from steps two and
three.

Present the information to the client and community. During this step, the design
ideas generated in step four can be presented to the client and community in a
way that is easy to understand. This can be accomplished with a written
explanation, as in figure 3.1, or with diagrams, or simplified visual
representations of the ideas, as in figure 3.2. It is important to consider presenting
the design ideas to the community surrounding the project site since the project
could have an effect on the neighboring buildings, businesses, or on the
community as a whole. It is also important to include the community in the
design of new projects, especially public buildings, as a way of strengthening
community relationships and providing it with a sense of neighborhood
ownership.

Implement appropriate design ideas. After presenting the design ideas to the
client or community, it is important to obtain feedback on the design elements that
are most liked or found to be most appropriate. If the designer is not an expert in
Hawaiian culture, community feedback can be important for understanding which

design ideas are appropriate for the site and respectful of the culture. A lack of
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cultural knowledge could lead to misunderstandings within the community and

negative responses to the designer and project.

Figure 3.1 Example cultural ideas chart for the Community prototype

Cultural Landscape Building Symbolism Connection to Land Program Spaces
Aspects

Views and Orientation

Natural Features

Climate Analysis

History and Legends

Design idea chart intended to be filled out by the designer or researcher. Design ideas are derived from
various research topics relating to cultural landscape aspects and are organized by different methods or
representing the research in design: Building symbolism, creating and maintaining a connection to the land,

and program spaces.

Figure 3.2 Example illustrations reflecting the design ideas chart
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Kapalama ‘ao‘aoa Classroom surroundings

Figure 3.2 shows examples of visually represented design ideas for one of the prototype facility designs.
The first image emphasizes the use of wood materials in the design. It derives from the place name

Kapalama, which means “wooden enclosure.”® The second image shows a wavy pattern that represents
the type of wind found in the Kapalama ahupua ‘a (Hawaiian land division), ‘o ‘aoa, which means “sea
breeze.”®® The last image shows a concept for classroom spaces; the classroom is surrounded with green

spaces and with a type of screen boundary beyond.

68 (Ulukau Hawaiian Electronic Library 2004)
59 (Ulukau Hawaiian Electronic Library 2004)
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Hawai‘i’s Education System

Department of Education (DOE)

The purpose of this section is to gain a basic understanding of the Hawai‘i DOE
school system regarding existing conditions for early education facilities. The school
system is comprised of fifteen complex areas with two to four school complexes per
complex area.”® There are a total of 255 elementary, middle, and high schools across the
state. The state does not fund a state-wide preschool program, but as previously
mentioned, the DOE began to include some preschool classrooms in a few elementary
schools. A total of nineteen schools participate; five are located on O‘ahu which means

space is very limited.”*

Ka Hei

In 2008, Hawai‘i’s Clean Energy Initiative was established with the goal of
achieving one 100 percent renewable energy use by 2045.72 In response, the DOE made
a plan to achieve 90 percent clean energy by 2040.” The DOE launched the Ka Hei
program in 2014, a five-year initiative that takes a step toward this goal by introducing
sustainability into the curriculum and setting new standards for schools.

The Ka Hei program publishes reports on the program’s progress. As of January
2016, two schools have retrofitted their lights with LED systems, 27 schools have
completed energy audits, Power Purchase Agreements have been made to incorporate
photovoltaic systems for 34 schools on O‘ahu, 176 schools are beginning to update their
curriculum to align with HI Common Core and Next Generation Science Standards, and
thousands of students have participated in a Ka Hei lesson to increase awareness of

sustainability in schools.’

70 (Hawaii State Department of Education 2016)
7! (Hawaii State Department of Education 2016)
72 (Hawaii Clean Energy Initiative 2016)

73 (Ka Hei 2016)

74 (Ka Hei 2016)
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The Ka Hei program demonstrates a shift in education in Hawai‘i. What does this
mean for the future of the state’s education system? Will Hawai‘i continue on this path,
incorporating studies involving sustainability and the environment? These are questions
for school designers to consider as they design for these changes in program and
curriculum. The initiatives the Ka Hei program is implementing are design aspects, such
as photovoltaic systems, that should be considered in the early process of designing a

school.

Funding

When considering funding for schools in Hawai‘i, the two most important aspects
to consider are the type of school and the type of funding. Public state school funding
differs from public charter school funding.” Also, there is a difference in funding for
Operating Budget and Capital Improvement Projects (CIP). Operating Budget refers to
the annual budget allotted per school for the operation of the school. The Operating
Budget includes money given to the schools per student, decided using the Weighted
Student Formula. This budget differs between state schools and charter schools; state
schools are given about $14,000 per student and charter schools about $7,000 per
student.”® Other sections of the Operating Budget include Utilities and Food Service, and

the Pre-K program.

The Pre-K program section of the Operating Budget was allotted $3 million for
the 2016-17 school year for the thirty schools that include a preschool program.”” This is
not much; if the budget was split evenly between these thirty schools, each school would
receive $100,000 to cover materials, teachers’ salaries, and more. Even so, the schools
that have preschool programs do receive additional funding for other services that could
contribute to the preschool programs. Therefore, if one were to decide between creating

a new early education facility in a public school or a charter school, it seems best to

7> (Hawaii State Department of Education 2016), (Hawaii State Department of Education 2016)
76 (Hawaii State Department of Education 2016)
77 (Hawaii State Department of Education 2016)
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choose the public school to ensure that the school receives better funding and can remain

operational.

State public schools also receive funding for CIPs which includes improvements
to infrastructure; new schools; new additions to schools; improvements to science
facilities; energy improvements; and program support such as ADA compliance,
restrooms, and playgrounds.” The design of new early education facilities would mostly
be concerned with the CIP Capacity portion for new schools or additions. For the 2016-
17 school year, $16.1 million was allotted for the Capacity portion to all schools in the
state.”® This amount could be enough to construct a new early education facility;
however, it is distributed not only to schools planning new facilities but also to all

schools in need of improvements.

From looking at the Operating Budget and the CIP, it is clear that if new early
education facilities are to be developed, they must fit within the existing budget or there
needs to be more funding. Changes to the funding is beyond this dissertation, but the
designer has control over the choice in facility setting, types of spaces within the facility,
and choice of materials. In chapter five, some program spaces were chosen to be
excluded in the prototype design in order to keep the total construction cost low. Also,
one prototype is in an interior alteration to an existing elementary school building which

will further help to keep costs low.

Hawai‘i’s Future

As school curriculum evolves alongside the values of the state, it is important for
school design to follow suit in order for schools to fit the needs of Hawai‘i’s families and
children. With the implementation of the Ka Hei program, Hawai‘i's public education
curriculum appears to be moving toward a greater incorporation of environmental and
sustainable studies. Does this mean the curriculum will eventually focus on studies

involving water, life skills, and technology? Does this mean more outdoor facilities are

78 (Hawaii State Department of Education 2016)
7% (Hawaii State Department of Education 2016)
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needed in the design of the schools? These are questions designers of Hawai‘i's schools

should consider.

Urbanization and Redevelopment

Another consideration in the design of future education facilities in Hawai‘i is the
role of the transportation sector. On O‘ahu, for example, construction of the rail from
East Kapolei to Ala Moana is in progress. This development will have an impact on
schools in the neighborhoods surrounding the rail stations. The Department of Planning
and Permitting is working to implement changes to the neighborhoods surrounding the
rail stations.2® The general idea (though it will vary from place to place) is to build up the
neighborhoods that are within walking distance of rail stations, to create a greater density
of mixed-use buildings within pedestrian-friendly environments in anticipation of the
greater number of pedestrian commuters passing through. These areas will experience a
reduction in car use and parking needs and thus new school facilities could be
intentionally located within walking distance of rail stations in the high-density urban

settings.

Oc‘ahu also has areas currently undergoing development or redevelopment. The
Kapolei and Kaka‘ako neighborhoods have ongoing housing and retail projects aimed at
urbanization and development.8! With an increase in housing and thus population, these
areas may eventually require new schools. These schools could be designed based on
existing standards or other examples of schools in urban settings like the New York
precedent studies. With the implementation of the Transit Oriented Development plans,
an increase in urbanization means to schools that there will be greater considerations for
walkability, less vehicle traffic, and higher density of people and buildings. This could
mean less need for vehicle parking, but also possibly a challenge in securing outdoor
spaces for schools with the increase in development projects. This would relate to site
design for schools in consideration of adjacent buildings or future building projects and

80 (City and County of Honolulu 2016)
81 (City and County of Honolulu 2016)
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current circulation paths connecting to the school and how that may change with
expected use of the rail system. Planning of school facilities should take into
consideration options for minimizing parking and maximizing outdoor spaces that won’t
be blocked by adjacent buildings for sunlight and views or are within a safe walking

distance from the school facility.
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CHAPTER 4. EARLY EDUCATION DESIGN METHODOLOGY

This chapter will focus on a methodology for designing early education program
prototypes based on the research from chapters two and three, including the research on
school funding and facility types. This early education design methodology involves

three major groups of research:

1. Research on new facility design guidelines involving existing design
standards, studies on the connection between the built environment and
student performance, and precedent studies (chapters two and three)

2. Research on possible financial models for each early education prototype
(chapter four)

3. Research for the site selection process involving different aspects of site

analysis (chapter four).

This methodology was applied to three prototypes developed up to the schematic design
phase, each of which applies to a different context in Hawai‘i. One of the prototypes was
developed up to the design development phase using the culture design process explained
in chapter three.

Existing Facility Types

Facilities

Early education facilities are typically identified as either home-based or center-
based. A home-based facility is one that is within the caregiver’s home in a residential
area.®?> Home-based facilities are considered small or large depending on the number of
children. A small facility can have up to six children and a large facility can have up to
twelve. The child-to-teacher ratio from existing standards applies equally to center-based
and home-based facilities, therefore large facilities may need more than one teacher.
Center-based facilities are not set in the caregiver’s home and can be located outside of a

residential area. Center-based facilities do not have a limit on number of children as long

82 (American Academy of Pediatrics 2011)
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as the child-to-teacher ratio is applied and the appropriate space is provided per child per

classroom.

Both home-based and center-based facilities exist in Hawai‘i. There are several
home-based facilities which can be found on search and resource sites like PATCH.8
Center-based facilities include those at private schools, charter schools, and the preschool
classes at public elementary schools. The Hawai‘i Community Program precedent study
is an example of a private, center-based facility. Center-based facilities can be simple,
stand-alone facilities in an open lot in a commercial, residential, or mixed-use area, or

can occupy space within an existing building.

Another potential group of existing buildings for early education facilities are the
recreation centers at public parks. These centers are used by community organizations
such as summer school programs, marital arts classes, club sports, boy and girl scouts,
and other community clubs. Most of these programs take place during after-school hours
or during school breaks. During school hours, recreation centers are rarely used. These
centers, if used, can be improved to fit the needs of an early education program,
improvements that can benefit all the community organizations that already use the
center. Placing early education programs in recreation centers would keep the buildings
in use all year which would discourage vandalism and maintain a livelier feeling in the
parks. Furthermore, recreation centers and park spaces are located in most
neighborhoods throughout the state, simplifying site designation and up-front costs.
Most recreation centers include additional facilities such as basketball courts, tennis
courts, a swimming pool, or playground equipment; these could be existing assets for the
early education program. However, recreation centers are usually located on public park
land with P-2 (preservation type land use) zoning; education and childcare are not listed
as allowable uses for this type of zoning. Therefore, new school facilities would not be
able to be built on park lands, but could be built on land that allows for schools and

function similarly to recreation centers.®* This would help to increase community

83 (PATCH Hawaii 2010)
84 (City and County of Honolulu n.d.)
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participation in education. The prototypes will include shared community spaces for this

purpose.

For this dissertation, three prototypes were developed as examples of the design
process and implementation. These prototypes fit different contexts found in Hawai‘i in
response to the different needs of resident families. The prototypes considered for this

dissertation are:

e A program occupying classrooms within an existing elementary school
building (School setting prototype).

e A program occupying a space within an existing building in a high-density
urban area (Urban setting prototype).

e A new stand-alone facility that fulfills the needs of a specific community
(Community setting prototype).

Philosophies

Not only are there different facility types for early education programs, but there
are also different school philosophies. The school philosophy indicates what kind of
curriculum the school will use and also what kinds of spaces are needed or included
within the school facility. Typical early education program philosophies include:®®

e Montessori: Focuses on individual learning and on providing individual attention
to students.

e Waldorf: Encourages creativity with a set routine in a home-like setting.

e Reggio Emilia: Promotes student-initiated and student-led activities.

e Project-based: Focuses on cooperation between students with a less structured
program.

e High/Scope: Focuses on academic skill and skill development of at-risk children.

85 (Quinn 2015)
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e Religious: Focus varies but includes religious content.

e Community: Focus varies but program includes the use of recreational facilities.
e Cooperative: Focuses on parent involvement; includes parents in the learning or
other services of the school. This is typically a less expensive option because

parent involvement relieves some work for teachers or staff.
e Play-based: Focuses on age-appropriate play-based activities rather than
academics.

e Language Immersion: Focuses on learning a new language.

Most if not all of the above-mentioned philosophies can be found in schools in Hawai ‘1.
For this dissertation, philosophies are not specified for the prototypes but are considered
when listing the types of activities that could take place in the prototype relevant to each

philosophy.

Prototype Methodology

This section describes the full process for designing a new early education facility
for this dissertation. The examples in this process use the three prototype settings
described in the previous section: school, urban, and community. Figure 4.0 shows the

process flow chart. The steps taken for the guidelines are as follows:

1. Program Activities: Program activities are listed based on existing early education
standards and precedent studies. Each program activity is associated with
appropriate program philosophies and program spaces. More than one program
space may be considered appropriate for each activity.

2. Program Spaces: Program spaces are listed in the program activities chart and are
organized by program type using Space Use Codes.® Each program space has an
ideal size, which is either given as a set square foot area or a size based on the
number of students per classroom. This list can be used to select program spaces

appropriate to a facility to begin the design process.

86 (NCES National Center for Education Statistics 2006)
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3. Program Layout: The program layout section uses the Space Syntax Grasshopper
program that can be accessed on the Rhinoceros 3D modeling program.®” This
program is used in order to find quick solutions for laying out the spaces of a
future facility and can be easily modified to change the size or quantity of spaces
while updating the diagrams in real time.

4. Site Considerations: Site considerations consists of a site analysis section and a
site evaluation section. It is necessary to apply both to a project site in order to
identify the most appropriate and ideal site for the planned early education
facility.

5. Final Design: Taking into consideration the facility design guidelines, the
financial models, and the site considerations, the conducted research can be
translated into design ideas to apply to the overall design of the facility. This final
design phase involves two traditional architectural phases, schematic design and
design development, and involves the implementation of cultural aspects into the

design, as discussed in chapter three.

Figure 4.0 Design Methodology for Early Education Facilities
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The icons in the process chart show how each step is influenced by different areas
of research (figure 4.0). Facility Design Guidelines are the result of research on existing
design standards and on the connection between the built environment and student
performance. The full Facility Design Guidelines chart can be found in chapter three.
The financial models and site analysis portion will be explained later in this chapter. See

Appendix for a summary document of the design methodology.

Program Activities

The process begins with a list of program activities. This list was drawn up from
the research in chapters two and three. The existing facility design standards provide
typical program and activities per age group. The results from the studies on the
connection between the built environment and student performance supply categories or
design aspects to which special attention should be paid. The precedent studies cover
typical programs and activities found in Hawai‘i and New York City. Each activity and
program space mentioned in the research was extracted and added to the list. The
program activities list is linked with program philosophies (see Appendix) so that one is
able to see which philosophies are associated with a particular activity. There may be
more than one philosophy per activity. The program activity chart is intended to provide
the designer with information on the types of program spaces needed for specific
activities. The list is not comprehensive; more activities could be added.

Program Spaces

The Appendix displays a chart of program spaces. Each program activity is
associated with an appropriate program space. The activities and spaces may overlap;
some activities can be held in more than one program space and some program spaces
can host multiple activities. Therefore, the types of spaces that should be included in a
facility are flexible. Each program space is associated with an ideal room size. The
program spaces are then associated with the three different prototypes.

49



Each program space is given a space use code, as defined by the Facilities
Inventory and Classification Manual (FICM).88 Space use codes are associated with a
color to identify spaces by room type in diagrams. The colors and numbers legend for
the space use codes are shown in figure 4.2. The codes associated with each program

space are shown in the Appendix.

Figure 4.1 Facilities Inventory and Classification Manual
I 100: Classroom Facilities
300: Office Facilities
500: Special Use Facilities
. 600: General Use Facilities
. WWW: Circulation Area

XXX: Building Service Area

Some spaces were not included in the prototypes when found to be inappropriate.
For example, the school setting prototype will not include a kitchen and dining spaces
since an elementary school setting should already have such services. Each prototype’s
list of program spaces is organized into two options (see figure 4.4): one option is for a
full program and the second option eliminates spaces that may not be necessary or
combines spaces to avoid redundancy. An example is the café space for the urban setting
prototype. The café provides program space for parents so they can be more included in
the school; however, this space is not critical to students’ learning or care and is therefore

removed in the second program option.

88 (NCES National Center for Education Statistics 2006)
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Figure 4.2 Program space options for each prototype

Elementary School Setting: 2 classrooms with 12 children each = 24 total children + 4 teachers

Program Type Space Program Space Size of Space Quantity All program Minimum
Use spaces program
Codes spaces
100: Classroom Activity/ Classroom 42 sf/ child 2 v v
Facilities
General Indoor 35 sf/ child 1 v
General Outdoor 75 sf/ child 1-2 v
Non-Assignable Space 20 sf/ child 2 (4
115 Classroom Storage 80 sf 2 [
115 Classroom Toilet 80 sf 2 v
300: Office 310 Administration Office 120 sf 1 v
Facilities

500: Special Use
Facilities

600: General Use
Facilities

WWW: Circulation Observation 9 sf/ child

Entry 200 sf

XXX: Building
Service

Grand Total
All Program Spaces = 5,144 sf
Minimum Program Spaces = 2,144 sf
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Urban Setting: 4 classrooms with 12 children each = 48 total children + 8 teachers + 1 director

Facilities

WWW: Circulation

XXX: Building
Service

Grand Total

All Program Spaces = 13,603 sf

Program Type Space Program Space Size of Space Quantity All program Minimum
Use spaces program
Codes spaces
100: Classroom Activity/ Classroom 42 sf/ child 4 v v
Facilities
General Indoor 35 sf/ child 1 v v
General Outdoor 75 sff child 1-4 v
115
115 Classroom Storage 80 sf 4
115 Classroom Toilet 80 sf 4
300: Office 310 Administration Office 120 sf 3-4 4
Facilities
310 Director’s Office 160 sf 1 v
315 Staff Support/ Storage 380 sf 1 v
350 Conference Room 200 sf 1 v
500: Special Use Media Lab 1,200 1 v
Facilities
600: General Use Indoor Multipurpose Room 1000 sf 1 v

Serving Kitchen 600 - 905 sf 1 v

Serving/ Dining Area 975 - 1500 sf 1 v

Cafe 350 sf 1 v
645 Quiet Room/ First Aid 100 sf 1 v v
645 General Facility Storage 200 sf 1 v v
645 Laundry/ Shower Room 100 sf 1 v v
650 Staff Break/ Toilet 350 sf 1 v v

Observation 9 sff child 1-4 4
Entry 200 sf 1 v
Reception 120 sf 1 v
Maintenance Room 80 sf 1 v v

Minimum Program Spaces = 7,133 sf
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Community Setting: 4 classrooms with 12 children each = 48 total children + 8 teachers + 1 director

Program Type Space Program Space Size of Space Quantity All program Minimum
Use spaces program
Codes spaces
100: Classroom Activity/ Classroom 42 sff child 4 v v
Facilities
General Indoor 35 sf/ child 1 v v
General Outdoor 75 sf/ child 1-4 v
Non-Assignable Space 20 sf/ child 4 v
115 Classroom Storage 80 sf 4 v v
115 Classroom Toilet 80 sf 4 v
300: Office 310 Administration Office 120 sf 34 v
Facilities
310 Director’s Office 160 sf 1 v
315 Staff Support/ Storage 380 sf 1 v
350 Conference Room 200 sf 1 v
500: Special Use Media Lab 1,200 1 v
Facilities
600: General Use Indoor Multipurpose Room 1000 sf 1 v
Facilities
Outdoor Multipurpose Room 1000 sf 1 v
Serving Kitchen 600 - 905 sf 1 v
Serving/ Dining Area 975 - 1500 sf 1 v

645 Quiet Room/ First Aid 100 sf 1 v v
645 General Facility Storage 200 sf 1 v v
645 Laundry/ Shower Room 100 sf 1 v v
Staff Break/ Toilet 350 sf 1 v v
Playground 2,000 sf 1 v v
Covered Playcourt 75 sfi child 1 v
Open Play Field 75 sf/ child 1 v
Outdoor Storage 80 sf 1 v
Stage, Storage, and Toilets 1240 sf 1 v
WWW: Circulation Observation 9 sff child 1-4 v
Entry 200 sf 1 v
Reception 120 sf 1 v
XXX: Building Maintenance Room 80 sf 1 v v
Service
Grand Total

All Program Spaces = 20,953 sf

Minimum Program Spaces = 10,253 sf
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Program Layout

For the program layout, a grasshopper script called Space Syntax is used to
generate diagrams in order to begin the design of the facility.8%% It can be used to create
bubble diagrams, adjacency diagrams, rectilinear forms, and more (see figure 4.3) based
on the inputted data, which is comprised of the list of program spaces with ideal room
sizes. In figure 4.3, a general program (based on the types of program spaces shown in
figure 4.2) is listed in the yellow box and the associated sizes (by square feet) are
assigned in the magenta box. The box for inputting square feet is a slider scale that
allows the user to adjust the size of the program as needed, with changes updated in real
time. This allows the user to see the changes to the diagrams instantly as he or she
adjusts the space size. This means, for example, that the designer could see the
differences in the arrangement of the facility with a large indoor, small outdoor area
compared to a large outdoor, small indoor area. Being able to experiment with the sizes
and layout of the spaces grants the designer flexibility. Space Syntax is also helpful in
terms of budget. If the ideal size of the school exceeds the budget set for the facility,

changes can be made within the program to reduce the size of the spaces.

For this dissertation, the adjacency diagrams are used to continue the program
layout process. The depth diagram (figure 4.4) is used to understand circulation of the
spaces from the entrance to the last intended space. The starting point in the depth
diagram (depth line 0) can be switched out to any of the listed program spaces. Using
this, the designer can see how one would navigate through the facility depending on the
user’s starting point and destination. This can be especially helpful in understanding the
flow of the facility as children or parents move through the school. Ideally, most spaces
designated for use by children should be close together. Administration spaces should be
located near the entrance for ease of access for parents. The depth diagram, starting with
the entrance of the school, also helps the designer to understand the privacy level of the

spaces. As an example, the spaces along depth lines 0-1 could be considered part of the

89 (Grasshopper 2016) ‘Grasshopper’ is a plugin for the Rhinoceros 3D drawing program. It is used for
algorithmic modeling.
% (Nourian 2016)
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public realm; those along depth lines1-2 could be semi-private; and those along depth

lines 2+ could be considered private spaces, away from public view (see figure 4.4).

Figure 4.3 Diagrams generated using the Space Syntax script in the Rhinoceros program

0 ADMINISTRATION
1 SUPPORT

2 LEARNING

3 OUTDOOR

4 CIRCULATION 1
5 CIRCULATION 2
& ENTRY

5116,

-
______

The program spaces are listed in the yellow box and the associated room sizes in square feet are inputted in
the magenta box. This illustrates some of the diagrams that can be created using the Space Syntax

grasshopper script.

Figure 4.4 Studies using the diagrams from the Space Syntax script

Depth: 3

Depth: 2

Depth: 1

Depth: 0

The first image shows the starting point at
the entrance while the second image shows the
starting point from the learning type spaces
(classrooms, indoor activity spaces). In the last
image, with the starting point at the entrance of the
facility, the spaces designated on depth line 0-1 could
be considered spaces easily accessed by the public,
depth line 1-2 could be considered semi-public
spaces, and depth line 2-3 could be considered private
spaces.
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The bubble diagrams are the basis of the arrangement of spaces for the early
education facility. This diagram also shows the adjacency of the spaces. For example,
classrooms and administration spaces should be relatively close to the entrance for easy
wayfinding for parents but outdoor spaces do not need to be near the entrance. The
bubble diagram is converted into rectilinear spaces while remaining in the same bubble
diagram arrangement. This gives the exact size needed for each space as inputted in the
slider scale box in figure 4.3. The rectilinear spaces can then be extruded to a desired
height in order to begin looking at the space volume and the overall massing of the
facility. Heights of the program spaces vary depending on intended use (figure 4.5). For
example, the multipurpose spaces that include stages may require higher ceilings in order
to accommodate for stage performances and special effects equipment, while
administration spaces do not need a high ceiling and may be designated with the typical

office ceiling height of eight to nine feet.

Figure 4.5 Extrusions of the program layout

The left image shows the individual program spaces in a bubble diagram. The right image shows the
program spaces extruded at varying heights.
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Site Considerations

The site for a new early education facility may be pre-selected or its location may
be the responsibility of the designer. In both cases, it is beneficial to the designer to
analyze the site using a site analysis and site evaluation process. The site analysis portion
of this dissertation discusses aspects that help a designer select an appropriate site for a
school facility and also introduces cultural ties. It is a suggested list of what to research
when looking for potential sites. Some aspects include state regulations and others are
suggestions intended to help the designer understand the different sites being considered.
The site evaluation section analyzes a site more closely to evaluate it using a scoring

system.

Thus, through site analysis, a designer can identify multiple potential suitable sites,
use the evaluation process to compare the sites based on the scoring system, and finally,
select the most ideal site. The following is a list of site analysis aspects:

e Urban Land Use: Identify urban areas for implementation. Agricultural and
conservation sites are not suitable for a school facility.

e Traditional Hawaiian Land Division: Identify the mokupuni (island), moku
(district) and ahupua‘a of potential sites.%

e History and Legends: Seek an understanding of the history and legends
associated with the site.%®

e Existing and Potential Elementary Schools: Identify schools that already offer a
preschool program and are in need of renovation or an addition. Also, look for
schools that anticipate including preschool classes but do not have a preschool
program.®*

e Demographic Studies: Could include various studies such as density by
determining population per square mile in order to identify areas with a high

population that may need a new school facility.®® Other studies could include

%1 (City and County of Honolulu 2016), (Hawaii State Data Center 2013)

92 (AVA Konohiki Website Team 2016), (Kamehameha Schools/ Bernice Pauahi Bishop Estate 1987)
% (Internet Sacred Text Archive 2011), (University of Hawai'i at Manoa n.d.)

94 (Hawaii State Department of Education 2016)

9% (State of Hawaii Office of Planning 2016)
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academic or financial attainment in relation to the studies in chapter one that
highlight participation in early education programs show higher rates of academic
and financial achievement later in the participant’s life.%°’

e Zoning and Building Type: Identify areas and buildings appropriate for an
educational or child care program. These include zoning type AG-2, C, R-20, R-
10, R-7.5, R-5, R-3.5, A-3, AMX-3, B-1, B-2, BMX-3, BMX-4, IMX-1, and the
Kaka‘ako Community Development District.%

e Infrastructure: Identify site-specific water, utilities, and transportation elements,

including water and sewage pipes, flood zones, and public transportation.

Some of the site analysis aspects do not apply to all prototypes. For example,
identifying existing and potential elementary school sites is not relevant for the urban and

community setting prototypes.

During the site analysis process, more than one potential site may be found. The
site evaluation process helps to compare these, choose the most ideal, and extract site
design concepts. Part of designing a building that is culturally sensitive is being able to
draw inspiration from the land and the history of the culture and community. The site
evaluation process includes a scoring system with a range from zero to five and includes
a chart for identifying cultural landscape aspects and possible ways to translate this
information into the design of the building (see figure 4.6). A percentage score is
determined by dividing the given score by the total possible score of five for each
category (Si + 5). This percentage is multiplied by the weight value percentage for each
category in order to get the total category score (Si + 5 x Wi = C;). The sum of each
category score gives the total percentage of criteria met for potential sites. The following

is a list of site evaluation aspects and scoring details:

e Community Assets [score of 0-5, weight value 30% of total score]:

% (Jones, Greenberg and Crowley 2015)
97 (Schweinhart, et al. 2005)
% (City and County of Honolulu n.d.), (City and County of Honolulu 2016)
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o The community has child service organizations, family service
organizations, club organizations, religious sites, recreational facilities,
existing schools in the given area, government and public safety places, art
and theatrical places, museums, and retail services.*

o Existing community resources are available for use by early education
program.

o Existing community resources are lacking, which means implementation
of an early education program would bring resources to the area.

e Site Access [score of 0-5, weight value 20% of total score]:

o Site has clear and easy access to facility for students, parents, and
guardians.

o Site has opportunities for drop-off area and parking.

o Site has clear and easy access to facility for emergency vehicles.

e Site Surroundings [score of 0-5, weight value 20% of total score]:

o Appropriate barriers surround school.

o Pollution and noise can be controlled and minimized.

o The functions of surrounding properties will not negatively affect the
facility; this includes but is not limited to safety, circulation, and conflict
of functions.

e Cultural Landscapes:
o Climate Analysis [score of 0-5, weight value 10% of total score]:
= Note types, names, and cultural significance of local rain and
winds.
= Site design use of sun path, types of rain, wind direction, etc.1®
o Natural Features [score of 0-5, weight value 10% of total score]:
= Includes mountain range, valley ridge, streams, coastal areas,
vegetation, etc.*

= Note the names and significance of the natural features.

% (U.S. Department of Education 2016), (Office of Innovation and Improvement 2014)

100 (State of Hawaii Office of Planning 2016), (Alameida 1997), (Alvarado, Index of Winds 2005), (Alvarado,
Index of Rains 2005)

101 (Map Data 2016), (USGS 2016)
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Identify the on-site native plant and animal species and their

significance.

Site has proximity to natural features for use in early education

program.

o Views and Orientation [score of 0-5, weight value 10% of total score]:

Identify primary and secondary views from the site.

Understand orientation of the site in cultural terms in order to

understand the site’s place on the land and proximity to key areas.

Figure 4.6 Site Evaluation chart

Site(s) Community | Site Site Views and | Natural Climate Total
Assets Access Surrounds | Orientation | Features Analysis | Score
W1 = 30% W, = W;3=20% | Ws=10% | Ws5=10% | We=
20% 10%
Potential | Sy =X Sy =X Ss=X Ss=X Ss = X Se =X
Site 1
Ci=x% Co=x% | C3=x% Cs=x% Cs =x% Ce =x% D =x%
Potential Si1=Xx S, =X S3=X Ss=X Ss=x Se=X
Site 2
Ci=x% Co=x% | C3=x% Cs=x% Cs =x% Ce =x% D =x%

i = Categories 1-6
Si = Score of 0-5
Wi = Weight value of each category
Ci = Category score; (Si + 5 x W; = Cj)
D = Decision factor;

Represents the percentage of criteria met for an ideal early education facility site; (3.C; = D)

Si = 0 in any category disqualifies the potential site
Si = 1 It is unfit for an early education facility site
Si = 2 Needs improvement for an early education facility site
Si = 3 Meets expectations for an early education facility site
Si = 4 Exceeds expectations for an early education facility site
Si = 5 Exceptional quality for an early education facility site
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Final Design

It is important to include facility design guidelines, financial models, and site
considerations in the development of the facility. The cultural research conducted for the
site can be translated into design ideas for the facility. The culture-related design ideas
are organized into three categories: building symbolism, creating a connection to the
land, and considerations for program spaces. The massings created in the Rhinoceros
program can be imported into other architectural programs such as Revit to further
develop the design and to create architectural drawings. The result of the design phase
depends on the needs and the vision of the client or the surrounding community. This
final design phase also involves two traditional architectural phases: schematic design
and design development. If the process moves forward, the next phases are construction
document, bidding, and actual construction phases, the completion of which brings the
project to its end. These final phases are not included in this design methodology for

early education facilities.

For cultural elements to be implemented into the design, the following steps

should be employed:

1. State the scope of the cultural analysis.

2. Research the history of the culture as well as existing example frameworks and
studies on methods used to integrate culture in design.

Research the specific project location in relation to the culture.

4. Organize the information using an existing method identified in step two or by the
three categories: building symbolism, a connection to the land, and program
spaces. Use this information to generate design ideas for the project.

5. Present the information to the client and/or community.

6. Implement appropriate design ideas.

During the final design phase, changes can be made to the program layout in
order to best fit the site, both physically and symbolically. For example, if the shape of
the project site conflicts with the layout generated in the Space Syntax file, the designer
can make adjustments to the layout to fit the shape of the site while still maintaining the

circulation pattern in the Space Syntax layout.
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The layout of the program spaces can also reflect cultural aspects of the design.
The designer can use the layout generated by Space Syntax as a starting point and
rearrange certain spaces to represent cultural elements, such as the Hawaiian ahupua‘a
system of land division. The layout of each ahupua‘a varied between and within the
islands. The designer could research the particular ahupua‘a layout related to the project
site or incorporate a design of a more general representation of the ahupua‘a system as a
whole. One ahupua‘a concept that will be used in this dissertation is explained by
Luciano Minerbi in Indigenous Management Models and Protecting of the Ahupua ‘a.
According to Minerbi, ahupua‘a systems were typically divided into three main zones,
mauka (mountain zone), agricultural zone, and makai (coastal zone).%? The mauka zone
was the forested areas of the mountains where Hawaiians typically collected firewood,
timber, birds and feathers, and forest plants. Dry kalo (taro) fields, kalo lo ‘i (irrigated
terrace), tree crop plantations, and other food crop fields were located in the agricultural
zone. In the makai zone, Hawaiians gathered shellfish, limu, salt, and fish.2% To
incorporate these zones into the design of an early education program, a designer could
assign certain program spaces to each zone.

For this dissertation, outdoor spaces will represent the mauka zone for forest
activities (identified as the 670-675 space use codes), student-occupied spaces and food-
related spaces will comprise the agricultural zone as harvesting and skill development
(identified as the 110-115, 590, and 610-650 space use codes), and staff-occupied spaces
will comprise the makai zone for management activities (identified as the 310-350 space
use codes). The entry and reception spaces will be exempt as these depend on site
conditions or existing building access.

102 (Minerbi 1996)
103 (Minerbi 1996)
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Financial Models

This dissertation includes three financial models, one for each prototype (see
figure 4.7). Each financial model is range cost based on an estimated dollar amount per
square foot. The dollar-per-square-foot cost was determined based on recent school
projects or renovation projects in Hawai‘i. The estimated dollar-per-square-foot costs are
based on the following projects and information:

1) New construction of stand-alone facility:
a. Two portable facilities on an elementary school campus for a preschool
program%
i. $600,000 total cost
ii. 1,520 square feet
iii. About $400 per square foot
b. Eight classroom buildings on an elementary school campus for elementary
grades®
i. $6,000,000 total cost
ii. 13,000 square feet
iii. About $460 per square foot
c. New full elementary school campus including preschool program and
elementary grade levels'®
i. $40,000,000
ii. 78,404 square feet
iii. About $510 per square foot
2) Tennant improvement in existing high-rise building
a. $80-$120 per square foot®’

b. $2.30 per square foot equals estimated monthly rental cost'%®

104 (Waikiki Elementary School Mindful Learning Center n.d.)

105 (Belt Collins Hawaii LLC 2013)

106 (Hawaii State Department of Education 2015)

107 (Conversation with Architect on Typical Office Renovation Projects 2016)
108 (Conversation with Architect on Typical Office Renovation Projects 2016)
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3) Conversion of classrooms in an elementary school for a preschool program
a. Typical elementary classroom size of 980 square feet®®
b. $80,000-$104,000 cost per classroom to convert to preschool program?*°
c. About $80-$100 per square foot

Figure 4.7 Financial Models

@ :5:0/sf @ s5120/sf @ s100/sf
® $460] sf
@00/ sf @ 380/ sf @ 380/ sf

1) New construction of stand-alone facility:

2) Tennant improvement in existing high-rise building:

3) Converting classrooms in elementary school for preschool program:

109 (Educational Specifications (EDSPECS) For Elementary Schools 2008)
110 (Hawaii State Department of Education 2008)
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CHAPTER 5. EARLY EDUCATION FACILITY DESIGN

This chapter demonstrates and evaluates the effectiveness of the design
methodology through its application to three different prototypes in three different
settings. The methodology was created for center-based facilities that can accommodate
any number of children and a variety of program spaces. The three prototypes for this
dissertation are the School prototype, the Urban prototype, and the Community prototype.
All three are set on the island of O‘ahu. The School prototype is set on an existing

elementary school campus; the Urban prototype in an office building in a high-density,

urban neighborhood; and the Community prototype in an area chosen based on

demographic studies. The methodology begins with a description of the goals for the

prototype followed by a list of potential program activities, the selection of program

spaces, a site analysis, and the creation of the final design. Only the Community

prototype was completed to the full concept design stage; the School and Urban

prototypes end at the schematic design level. Figure 5.0 gives a brief summary of the

three prototypes through each section of the design methodology.

Figure 5.0 Summary of prototypes

Methodology School Prototype Urban Prototype Community Prototype
Age group 3-4 years 3-4 years 3-4 years

No. of Classes 4 4 2

Students per 12 12 12

classroom

Student to 1.7 1:7 1.7

teacher ratio

Program (See Appendix) (See Appendix) (See Appendix)
Activities

Program Spaces

e Classroom
Facilities

e  Office Facilities

e  General Use

e Classroom
Facilities

e  Office Facilities

e  Special Use

Classroom Facilities
Office Facilities
Special Use Facilities
General Use Facilities

Facilities Facilities Circulation Area
o Circulation Area e  General Use Building Service Area
e Building Service Facilities

Area e Circulation Area
e Building Service
Area
Program Layout | Space Syntax program | Space Syntax program Space Syntax program layout
layout layout

Site e Urban Land Use e Urban Land Use e Urban Land Use
C_onsideratipns: e Existing and e Demographic e Demographic Study
Site Analysis potential Study e Views and Orientation
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elementary e Viewsand e Natural Features
schools Orientation e Climate Analysis
e Viewsand e Natural Features e Zoning
Orientation e Climate Analysis e Community Assets
e Natural Features | o«  Zoning
o Climate Analysis | e«  Community Assets
e  Community
Assets
Site e  Traditional e Traditional e  Traditional Hawaiian
Considerations: Hawaiian Land Hawaiian Land Land Division
Cultural Division Division e History and Legends
Landscape e History and e History and e Views and Orientation
Analysis Legends Legends e Natural Features
e Viewsand e Viewsand e Climate Analysis
Orientation Orientation
o Natural Features e Natural Features
o Climate Analysis | e Climate Analysis
Site o  Waikiki e Downtown site in e Kapalama site chosen for
Considerations: Elementary school an existing office the prototype facility
Site Evaluation site building
Final Design: e Classroom e Classroom e  Classroom Facilities
Program Spaces Facilities Facilities o  Office Facilities
o  Office Facilities e Office Facilities e  General Use Facilities
e  General Use e General Use e Circulation Area
Facilities Facilities e Building Service Area

e Circulation Area

e Circulation Area
e Building Service
Area

Final Design:
Program Layout

Space Syntax program

layout applied to

existing building A

site:

e  Use of existing
spaces

e Division of given
space

Space Syntax program

layout applied to

existing tenant space:

e Revised program
layout to reflect
three ahupua‘a
zones

Space Syntax program layout
applied to property along
Kauluwela Place and Liliha
Street:

Revised program layout
to better fit the site
Accommodations for
access from Kauluwela
Place and the Liliha
Public Library

Final Design:
Cultural
Aspects

e  Program activities

e  Cultural aspects to
relate to theme of
elementary school

e  Program activities

e Program layout to
reflect ahupua‘a
zones

Program activities and
program spaces
Legends and place name
meaning regarding
Kapalama

Connecting to kalo
gardens in the
surrounding area
Accommodations for
various outdoor activities
Considerations climate
aspects in design and
orientation of facility

Final Design:
Community
Aspects

e  Community assets

e Community assets
e Program spaces
e  Access to facility

Community assets
Program spaces
Access to facility
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Methodology Implementation

The goal of this dissertation is to improve the quality of early education in
Hawai‘i facilities in order to provide an ideal learning environment by setting the
standard of design for early education. Each of the prototypes has different goals,

implementations of programs, and site interventions. The goals are as follows:

1. School prototype: to fit within the existing state public school system, to expand
on a state-funded preschool program, and to encourage interaction between grade
levels.

2. Urban prototype: to benefit local working families in terms of convenience and
accessibility and to anticipate the increased urbanization of certain areas.

3. Community prototype: to benefit the community, to bring together community
organizations, to incorporate existing resources, and to improve statewide

education levels.

Program Activities

The Appendix shows a list of program activities with associated program
philosophies and program spaces. The culture-based activities are listed under
philosophies; this is to ensure that cultural aspects are being considered for program
spaces from the start of the design process. As mentioned in chapter three, incorporating
culture in the design of the early education prototypes for this dissertation can be
accomplished through building symbolism, maintaining a connection to the land, and
considerations for program space type and layout. Though the directors and teachers of
early education programs are ultimately responsible for choosing the activities that will
take place in a facility, it is important for the designer to provide spaces that can
accommodate both cultural activities and a wide variety of early education activities.
This design methodology provides flexibility in choosing which activities and program

spaces will be included in a facility, which forms the basis of the design.
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Program Spaces

Drawing from the list of activity spaces, figure 5.1 shows the program options for
all three prototypes with the culture-based activity spaces highlighted. It shows that any
indoor activity space could potentially host culture-based activities. Since Hawaiian
culture emphasizes a physical and spiritual connection to the land, the outdoor spaces that
are appropriate for preschool-age cultural activities may be the most important spaces to
include in a facility. This also aligns with the results from the studies reviewed in chapter

three on the relationship between the physical environment and student performance.

The size and number of program spaces will depend on the number of students
and teachers the facility is set to accommodate. The number of classrooms, students, and

teachers for each prototype is listed below:

1. School prototype

a. Student ages: 3-4 years

b. Number of classrooms: 2

c. Students per classroom: 12

d. Teacher to student ratio: 1 to 7
2. Urban prototype

a. Student ages: 3-4 years

b. Number of classrooms: 4

c. Students per classroom: 12

d. Teacher to student ratio: 1 to 7
3. Community prototype

a. Student ages: 3-4 years

b. Number of classrooms: 4

c. Students per classroom: 12

d. Teacher to student ratio: 1to 7

School prototypes will be smaller due to the limited amount of space in most
elementary schools and will therefore include only two classrooms with twelve children
and two teachers each. Thus, the School prototype is designed for a total enrollment of

24 children and four teachers, and both the Urban and Community prototypes for 48
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children and eight teachers. If the elementary school for which the School prototype is
developed requires a preschool program director, it is assumed that the director’s office
will be located with the main administration offices on campus. Since these prototypes
are intended for three- to four-year-old children, the types of activities and program
spaces have been designed to fit the specific needs of this age group. Each classroom has
been designed to provide 42 square feet per child while additional program spaces, such

as a music or art studio, will provide the minimum of 35 square feet per child.

For the program spaces listed in figure 5.1, the first prototype option will include
all ideal spaces and the second only the minimum necessary spaces. In order to create
feasible options, all three prototypes have been designed with the minimum program
spaces. As each prototype is applied to a site, the sizes of spaces may change depending
on available space, existing community assets near the site that could potentially replace
program spaces within the early education facility, and given budget. For this
dissertation, no budget was established, however, an estimated building cost based on the
financial models defined in chapter four was determined for each prototype.
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Figure 5.1 Program Spaces with highlighted culture-related spaces

Activities to Spaces Program Type | Program Space Size of Space Elementary Urban Setting Community
School Setting Setting

- Individual desks Leaming/ Play | Activity/ Classroom 42 sff child v v v

- Small group desks

- Large group desks

- General activity with sink

- General activity without sink

- Quiet Room General Indoor 35 sff child v ' '

- Food Lab

-Water play area

- Music room
Non-Assignable Space 20 sff child s +

- Indoor Multipurpose room Indecr Multipurpose Room 1000 sf v V

- Adult Multipurpose room

- Stage

- Media Lab Media Lab 1,200 o <

Support Observation 9 sff child v v v

Entry 200 sf o W W

- Quiet room Quiet Room/ First Aid 100 sf v v v
General Facility Storage 200 sf v v
Classroom Storage 80 sf v ' v
Classroom Toilet 80 sf v v v
Laundry/ Shower Room 100 sf ¥ < ¥

- Kitchen Serving Kitchen 600 - 905 sf v v

- Food Lab

- Children’s Dining Serving/ Dining Area 975 - 1500 sf -/ +
Cafe 350 sf '

- Admin storage Administration | Staff Support/ Storage 380 sf + s +
Reception 120 sf v v

- Small meeting room Administration Office 120 sf o J o
Directer's Office 160 sf s s

- Staff break rcom Staff Break/ Toilet 360 sf J J

- Staff toilets

- Staff workroom

- Large conference room Conference Room 200 sf v N
Maintenance Room 80 sf v v

- Qutdoor class setting Qutdaor General Outdoor 75 sff child v v v

- Small group tables Facilities

- Large group tables

- Water play area
Qutdoor Storage 80 sf v
Playground 2,000 sf v
Covered Playeourt 75 sfi child v
Stage, Storage, and Toilets 1240 sf v
Open Play Field 75 sff child +

- Outdoor Multipurpose room Qutdoor Multipurpose Room 1000 sf s
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Elementary School Setting: 2 classrooms with 12 children each = 24 total children + 4 teachers

Support

Program Type Program Space Size of Space Quantity All program Minimum
spaces program
spaces
Learning/ Play Activity/ Classroom 42 sff child 2 ' v
General Indoor 35 sf/ child 1 v
Non-Assignable Space 20 sff child 2

Observation 9 sf/ child 1-2 v v
Entry 200 sf 1 v
Quiet Room/ First Aid 100 sf 1 v

Administration

Outdoor Facilities

Classroom Storage 80 sf 2 v v
Classroom Toilet 80 sf 2 v v
Laundry/ Shower Room 100 sf 1 v v
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Urban Setting: 4 classrooms with 12 children each = 48 total children + 8 teachers + 1 director

Program Type Program Space Size of Space Quantity All program Minimum
spaces program
spaces

Learning/ Play Activity/ Classroom 42 sff child 4 v s

General Indoor 35 sff child 1 v v
[orsssgratospace  |maes | | [ ]

Indoor Multipurpose Room 1000 sf 1 v
Media Lab 1,200 1 v

Support Observation 9 sf/ child 1-4 v v
Entry 200 sf 1 v v
Quiet Room/ First Aid 100 sf 1 v v
General Facility Storage 200 sf 1 v v
Classroom Storage 80 sf 4 v v
Classroom Toilet 80 sf 4 v v
Laundry/ Shower Room 100 sf 1 v v
Serving Kitchen 600 - 905 sf 1 v v
Serving/ Dining Area 975 - 1500 sf 1 v v
Cafe 350 sf 1 v

Administration Staff Support/ Storage 380 sf 1 v v
Reception 120 sf 1 v
Administration Office 120 sf 34 v v
Director’s Office 160 sf 1 v v
Staff Break/ Toilet 350 sf 1 v v
Conference Room 200 sf 1 v
Maintenance Room 80 sf 1 v v

Outdoor Facilities General Outdoor 75 sff child 1-4 v
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Community Setting: 4 classrooms with 12 children each = 48 total children + 8 teachers + 1 director

Program Type Program Space Size of Space Quantity All program Minimum
spaces program spaces
Learning/ Play Activity/ Classroom 42 sff child 4 v v
General Indcor 35 sff child 1 v v
Non-Assignable Space 20 sff child 4 v
Indoor Multipurpose Room 1000 sf 1 v
Media Lab 1,200 1 v
Support Observation 9 sff child 1-4 v v
Entry 200 sf 1 v v
Quiet Room/ First Aid 100 sf 1 v v
General Facility Storage 200 sf 1 J v
Classroom Storage 80 sf 4 s v
Classroom Toilet 80 sf 4 ' v
Laundry/ Shower Room 100 sf 1 v v
Serving Kitchen 600 - 905 sf 1 s v
Serving/ Dining Area 975 - 1500 sf 1 v v
Cafe 350 sf
Administration Staff Support/ Storage 380 sf 1 v v
Reception 120 sf 1 s
Administration Office 120 sf 3-4 v J
Director’'s Office 160 sf 1 s v
Staff Break/ Toilet 350 sf 1 v v
Conference Room 200 sf 1 v
Maintenance Room 80 sf 1 's v
Qutdoor Facilities General Outdoor 75 sff child 1-4
Outdoor Storage 80 sf 1
Playground 2,000 sf 1 o W
Covered Playcourt 75 sff child 1 '
Stage, Storage, and Toilets 1240 sf 1 v v
Open Play Field 75 sff child 1 v
OCutdoor Multipurpose Room 1000 sf 1

The charts above show that the community prototype has a greater opportunity for including program

spaces associated with culture-based activities than the urban prototype which may lack outdoor spaces.
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Program Layout

Figure 5.2 illustrates the arrangement of program spaces by prototype using the

space syntax program. The diagrams created show adjacency, circulation, and private

versus public spaces (see figure 5.3). They illustrate the layout of spaces from the

different perspectives of distinct occupants. They also help show how the spaces are

accessed and which spaces need to be within reasonable range of each other. Figure 5.2

also highlights the program spaces that can host the culture-based activities listed in

figure 5.0 and shows all program spaces extruded to appropriate heights to illustrate the

possible form of the facility.

Figure 5.2 Program Layout for the School, Urban, and Community prototypes

$

Depth: 2

Depth: 1

Depth: ©

Above: the initial layout of the program spaces for the School prototype. Below: the program layout

diagram converted into rectilinear shapes.

N

Program Spaces for culture

&= a related activities
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Above: the initial layout of the program spaces for the Urban prototype. Below: the program layout

diagram converted into rectilinear shapes.
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Above: the initial layout of the program spaces for the Urban prototype.

diagram converted into rectilinear shapes.

1 Program Spaces for culture Ml Classroom

M Media Lab

M Kitchen
M Dining
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Figure 5.3 Analysis of the School, Urban, and Community prototype layouts
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Above: The School prototype diagrams analyzed by public versus private spaces and by circulation paths.

Below: The Urban prototype diagrams analyzed by public versus private spaces and by circulation paths.
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Below: The Community prototype diagrams analyzed by public versus private spaces and by circulation

paths.

Dapth: &

Dapth: &

Diepth: 4

& Deplh: 3
Depth: 2
.Private
Depth: 1
.Semi—Private
_ . Depthe 0 PUb|IC

78



Dapth: & Dapth: &

Depth: 1 Depth: 1

Dapthe 0 Dapthe 0

Rooms accessible by students Rooms accessible by parents/ guardians

Site Considerations

The sites for the School and Urban prototypes were preselected and the
Community prototype site was determined first through exploration of potential sites
using demographic studies and using the site evaluation process to select one of the
potential sites. The School and Urban prototype sites were still analyzed according to the
site considerations. The School prototype is set in an existing building on the Waikiki
Elementary School campus and the Urban prototype site occupies the available tenant
space on the ground floor of the City Financial Tower in downtown Honolulu. From the
demographic studies, the two potential sites for the Community prototype are in reference
to the Linapuni Street census tract and the Mayor Wright Housing census tract.!*! The

site analysis for the three prototypes are discussed in the following order:

1. Site Analysis: All Prototype Locations
e Urban Land Use

111 (Hawaii 2009-2013 ACS 5-year Estimates by Census Tracts - Selected Data n.d.)
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e Traditional Hawaiian Land Division
e History and Legends
2. Site Analysis: School Prototype
e Existing and Potential Elementary Schools
e Views and Orientation
e Natural Features
e Climate Analysis
e Community Assets
3. Site Analysis: Urban Prototype
e Density Study
e Views and Orientation
e Natural Features
e Climate Analysis
e Zoning
e Community Assets
4. Site Analysis: Community Prototype
e Demographic Studies
e Views and Orientation
e Natural Features
e Climate Analysis
e Zoning
e Community Assets
5. Site Evaluation: Community Prototype

Figure 5.4 shows a larger scale version of the site analysis portion that can be applied
to all prototype sites (done to avoid repetitive diagrams). Figures 5.5 to 5.7 show the
smaller scale site analysis portions of each individual prototype site. Lastly, the two

potential sites for the Community prototype are discussed and evaluated.
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Site Analysis

All Prototype Locations

The site analysis begins by identifying the urban land use areas on O‘ahu. Only
the areas identified as urban land are suitable for school facilities. The land use areas not
shown in figure 5.4 are designated for agriculture or conservation. Concerning traditional
Hawaiian land division, all of the prototype sites are located on the same island in
roughly the same area; therefore the site analysis maps will encompass all sites (see
figure 5.4). All prototype sites are located in the Kona moku (district) on the mokupuni
(island) of O‘ahu, and the potential sites are either within the Kalihi, Kapalama,
Honolulu, or Waikiki ahupua‘a, as shown in figure 5.4. Once the ahupua‘a of each
potential prototype site is identified, aspects of the site’s history or legends associated
with the ahupua‘a are also identified. This information can then be applied to the design
of the facility. The designer should refer to the cultural design idea chart to organize the

information collected.

Figure 5.4 Site Analysis for all prototypes

Legend:
[ ] Urbanland

Map identifying urban land use areas. All unshaded areas are designated as agricultural or conservation

land.
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Mokupuni: O‘ahti=es=es=- -

Traditional Hawaiian land division, mokupuni.

...... Moku of O*ahu: Kona

Traditional Hawaiian land division, moku.
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JEp—— Ahupua‘a of Kona:
’ g =
i . Kalihi

Kapalama
Honolulu
Waikiki

Traditional Hawaiian land division, ahupua‘a.

Kalihi “The Edge” - —- oo
Stories of Haumea when she lived in the valley. Tl
Haumea’s transformation into a breadfruit tree. BTN

Kapalama “Wooden Enclosure”
Stories of Haumea

Known for fish ponds and lo‘i kalo terraces
Place of healing/ gathering for ali‘i

Nu‘uanu “Cool Height” ===sesecmmmmcmmmmccc e mcccccenas
Battle of Nu‘uanu

Waikiki “Spouting Water” ----=---===--mcoeee____
Former marshland ~— TIAfe-
‘Waikiki Historic Trail

History and legends associated with the specific ahupua‘a.

School Prototype

Figure 5.5 shows specific site analysis aspects for the School prototype. The
process begins with identifying existing elementary schools that offer preschool classes
and schools that could potentially add a preschool program. The next step is to conduct

an analysis of each potential site’s cultural landscape aspects (views and orientation,
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natural features, and climate analysis) and community assets. As shown in figure 5.5,

Waikiki Elementary school is the location designated for the School prototype.

Figure 5.5 Site Analysis for the School prototype

Waialua Elementary

Waiahole Elementary

Keolu Elementary

Nanakuli Elementary

Map of existing elementary schools on O‘ahu with preschool classes.
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Waikiki Elementary

Map of a potential elementary school on O‘ahu for preschool classes. Waikiki Elementary is the location
designated for the School prototype.

Legend:
= = Site

o)) 650 1,300
[y T py W |
325 975 N

The location of the Waikiki Elementary school site in the Waikikt area along Monsarrat Avenue, adjacent

to Kapiolani Park.
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Map identifying the views and orientation for the site in terms commonly used in Hawai‘i; mauka means
the mountains and makai, the ocean. The map also identifies key natural features near the site.
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The sun path for the site.
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Legend:
= = Site
Wind Direction

oF) 650 1.3001
T N

Wind direction, annual rainfall, and type of wind specific to the site. This type of wind is associated with

the Waikiki ahupua‘a and is identified by its Hawaiian name and meaning.

Community Assets: " / v
*  Kapiolani, @ffmmumt);follege

*  Hawai‘i S¢ ffor;’he Deaf and Blind ®
»  Jefferson Elegeuﬁary Schao
+  Waikiki Cd?nmumty Cinte \
*  Waikiki Shell ' \o——" =
*  Kapiolani Regional Park
*  Honolulu Zoo
*  Waikiki Aquanum

1/2 mi = 10 min walk

A !
ﬂ Schools - Education E Theatre - Art + Medical
g Community Organizations ﬁ Government Facility '=‘ Police Station - Publis Safety

m Library - Education L Monument “ Fire Station - Public Safety

@ Park Space - Recreational é Religious Center @ Business/ Retail
Museum - Art/ Education é Military

Honolulu Transit-Oriented Neighborhood Development Plans.
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Map identifying the community assets
near the site. The legend on the left
lists the different community assets.
Some of these are also listed here. The

walking distances are defined by the



Urban Prototype

+Figure 5.6 shows specific site analysis aspects for the Urban prototype, located in the
City Financial Tower. The first illustration is a map of the densities of different areas in
Honolulu and shows the prototype site located in a high-density environment. This is
followed by analyses of cultural landscape aspects (views and orientation, natural
features, and climate analysis), the zoning classification for the site, and the identification

of community assets in the surrounding area.

Figure 5.6 Site Analysis for the Urban prototype

Legend:

[l 10.000+ people per sq mi

[l 6.000-10,000 people per sq mi

[l 2.000-6,000 people per sq mi
1,000-2,000 people per sq mi
0-1,000 people per sq mi

Downtown

Urban prototype site

Map of different area densities from Honolulu to Kapolei. The Urban prototype is set in City Financial

Tower in the downtown area of Honolulu, which has a density of about 12,000 people square mile.
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Legend:
= = Site
= Downtown Area

of) 650 1300 T
[ = S|
325 975 N

The location of the City Financial Tower site in the downtown area as identified here.

Legend:
- = Site
Natural Features

o) 650 1.300
Ty bt L—1
325 975 N

Map identifying the views and orientation for the site in terms commonly used in Hawai‘i. The map also
identifies key natural features near the site location.
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Wind direction, annual rainfall, and type of wind specific to the site. This type of wind is associated with
the Honolulu ahupua‘a and is identified by its Hawaiian name and meaning.
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Map of the zoning classifications for the Urban prototype site and surrounding properties. The legend
identifies the zoning classifications that are appropriate for school functions. All other zoning

classifications are not suitable for school functions.
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m Schools - Education E Theatre - Art + Medical Map |dent|fy|ng the Communlty aSSEIS
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-:39 Park Space - Recreational ﬁ Religious Center @ Business/ Retail
Museur - Art/ Education £ Miltary Some of these are also listed here. The

walking distances are defined by the
Honolulu Transit-Oriented Neighborhood Development Plans.

Community Prototype:

Figure 5.7 shows specific site analysis aspects for the Community prototype. The
first illustrations are maps with demographic breakdowns of O‘ahu that identify areas that
could benefit from the intervention of an early education program as well as sites in
which a program could be integrated and make use of existing community resources.

This is followed by analyses of cultural landscape aspects (views and orientation, natural
features, and climate analysis), zoning classifications for the sites, and the identification
of community assets in the surrounding area. As shown, two potential sites for the
Community prototype were chosen, the Linapuni Street census tract and the Mayor
Wright Housing census tract. Evaluations of the two sites are shown in figure 5.8.
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Figure 5.7 Site Analysis for the Community prototype

Civic Center - $14,750

Linapuni Street - $23,869

Mayor Wright Housing - $24,469
Aala - $33,654
Chinatown - $34,015

$100,000 - $200,000
$50,000 - $100,000
B so- $50,000

ViR w o e

The median family income of the census tract for O‘ahu. The information is from the Hawaii 2009-2013
ACS 5-year Estimates by Census Tracts. Studies on the connection between early education and adulthood
success have shown that participation in an early education program can lead to higher educational and
financial attainment. The census tracts identified here potential sites for an early education facility.
Linapuni Street - 59%

Mayor Wright Housing - 59.1%
A'ala - 60.1%

Palama - 60.5%
Chinatown - 63.1%

90% - 100%
70% - 90%
B 55%-70%

Vi W Re

Population with a high school degree or higher, per census tract for O‘ahu. The information is from the

Hawaii 2009-2013 ACS 5-year Estimates by Census Tracts. Studies on the connection between early
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education and adulthood success have shown that participation in an early education program can lead to
higher educational and financial attainment. The census tracts identified here could be potential sites for an
early education facility.

Mayor Wright Housing

Linapuni Street

The location of the Linapuni Street and Mayor Wright Housing census tracts, as identified in the

demographic studies. These are the two potential sites that were analyzed for the Community prototype.

Legend:
= = Census tract

0@ 650 1.300
= LI L
325 975 N

The location of the Linapuni Street census tract.
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The location of the Mayor Wright Housing census tract.
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Map identifying the views and orientation for the Linapuni Street census tract in terms commonly used in

Hawai‘i. The map also identifies key natural features near the site location.
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Legend:
= == Census tract
Natural Features
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Wwaolen suea™

Ulu Harpy,

Map identifying the views and orientation for the Mayor Wright Housing census tract in terms commonly

used in Hawai‘i. The map also identifies key natural features near the site location.
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The sun path for the Linapuni Street census tract.
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The sun path for the Mayor Wright Housing census tract.
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Map of the Linapuni Street census tract showing wind direction, annual rainfall, and type of wind specific
to the site. This type of wind is associated with the Kalihi ahupua‘a and is identified by its Hawaiian name

and meaning.
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Wind:
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Map of the Mayor Wright Housing census tract showing wind direction, annual rainfall, and type of wind
specific to the site. This type of wind is associated with the Kapalama ahupua‘a and is identified by its
Hawaiian name and meaning.
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Map of the zoning classifications for the Linapuni Street census tract and surrounding properties. The

IMX-1

legend identifies the zoning classifications that are appropriate for school functions. All other zoning
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classifications are not suitable for school functions. The A-2 and P-2 classifications that make up the
Linapuni Street census tract are not considered suitable for school functions and thus the prototype site
must be located outside of the census tract area, but ideally within walking distance in order to meet the

demographic needs.

P2

BMX-3 R-5

A-1

A2

Legend:
= == Census tract
O AG-2
M C
[J R-20,R-10,R-7.5,
R-5,R-3.5
@ A-3

O AMX-3

0O B-1

O B-2

O BMX-3

O BMX-4

O IMX-1
BMX-4

13 o) 650 1,300 t
L s I |
325 975 N

Map of the zoning classifications for the Mayor Wright Housing census tract and surrounding properties.
The legend identifies the zoning classifications that are appropriate for school functions. All other zoning
classifications are not suitable for school functions. The A-2 classification that makes up the Mayor Wright
Housing census tract is not considered suitable for school functions and thus the prototype site must be
located outside of the census tract area, but ideally within walking distance of the census tract in order to

meet the demographic needs.
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Library - Education ‘l- Meonument Fire Station - Public Safety . .
ﬁ.’ 4 The legend on the left lists the different
@ Park Space - Recreational A Religious Center E Business/ Retail
Museum - Art/ Education £ Witary community assets. Some of these are

also listed here. The walking distances
are defined by the Honolulu Transit-Oriented Neighborhood Development Plans.
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The site near the Linapuni Street census tract that was considered for the Community prototype is the

property shown in the map above along North School Street. This potential site was a part of the site
evaluation process.
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The site near the Mayor Wright Housing census tract that was also considered for the Community
prototype is the property shown in the map above along Liliha Street. This potential site was a part of the

site evaluation process.

Site Evaluation

Community Prototype:

Figure 5.8 provides an evaluation of the two potential sites for the Community
prototype. Each site was analyzed according to community and cultural landscape
aspects and was scored using the rubric detailed in chapter four. There are five topics,
each with a possible score of zero to five, where the total possible score for any category

is five.

For community assets, certain aspects of the surrounding area were identified as
places or organizations that could be beneficial to the early education program. These
include resources that can be shared with the school such as libraries, community centers,
and recreational facilities. They also include places that may enrich program learning
experience such as museums, parks, zoos, aquariums, and theatres.**? Identifying

community organizations that focus on family services that would consider partnering

112 (U.S. Department of Education 2016)
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with the school could also be beneficial in terms of increasing availability and
accessibility of help and services for the families involved. Other sources of potential
community assets are places such as government buildings, public safety services, and
local businesses that could collaborate with the school program to put together events,
providing new experiences for the children. In turn, the school itself could become an
asset to the community. For example, there may be some areas that have numerous
existing but disparate resources where a new school could unite these in one central
location, benefiting the larger community. There may also be areas that lack community
resources; introducing a new school with spaces designated to share with the community

could become a valuable community asset.

Figure 5.7 identifies the community assets of each potential site and highlights
each site’s access paths. The maps also indicates walking distances from a central point.
The larger circle represents a half mile radius from the census tract which is about a ten-
minute walk and the smaller circles represent a quarter mile radius, about a five-minute
walk. These maps show clusters of resources that are within walking distance of each
other. The clusters with the greatest number of resources could be further examined for

placement of the early education facility site.

Cultural landscape aspects help incorporate Hawaiian culture in the design of
educational facilities with the goal of creating a facility design that fits into the natural
environment and is open and welcoming for local residents. The information drawn for

the scoring for each potential site is shown in figure 5.4 and figure 5.7.

The total scores for each potential site are shown in figure 5.8. The site near the
Mayor Wright Housing census tract scored higher and was chosen as the ideal site for the
Community prototype. It has greater opportunities for including existing community
assets in the program and for designing a facility that connects with cultural landscape

aspects.
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Figure 5.8 Site Evaluation for the Community prototype

Site(s) Community | Site Site Views and | Natural Climate Total
Assets Access Surrounds | Orientation | Features Analysis Score
W:;=30% |W,=20% | W3=20% | W,=10% | Ws5=10% | We=10%

Linapuni Si1=2 S>=3 S3=3 Ss=4 S5=3 Se=4

st

tract
Ci=12% Co=12% | C3=12% | Cs=8% Cs=6% Ce =8% D =58%

Mayor S1=5 S>=4 S3=3 Sy=2 S5=3 Se=2

Wright

tract
C1=30% Co=16% |C3=12% | Cs=4% Cs = 6% Ce = 4% D=72%

i = Categories 1-6

Si = Score of 0-5

Wi = Weight value of each category
Ci = Category score; (Si + 5 x W; = Cj)
D = Decision factor;

Represents the percentage of criteria met for an ideal early education facility site; (3.Ci = D)

Si = 0 in any category disqualifies the potential site

Si = 1 Itis unfit for an early education facility site

Si = 2 Needs improvement for an early education facility site
Si = 3 Meets expectations for an early education facility site
Si = 4 Exceeds expectations for an early education facility site
Si = 5 Exceptional quality for an early education facility site

Final Design

The final design portion of the design methodology consists of applying the
program layout to the selected site. The level of completion for the facility design can be
determined by the designer or client. For this dissertation, the School and Urban
prototypes are completed up to the schematic design phase and the Community prototype
up to the design development phase. It is within this section that cultural aspects play a

greater part in the design.

During the schematic design phase, the designer can incorporate more detail into
the design and the facility begins to transform from a diagrammatic to a more
architectural form. At this stage, the designer can start to follow more closely the
standards and concepts laid out in chapters two and three. The full set of design
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guidelines are listed in the Appendix. The guidelines are intended for use throughout the
design process, for consistent evaluation of the quality of the facility and to ensure it
meets the top requirements. The studies on the connection between the built environment
and student performance provide design aspects that require specific attention; they point

out areas shown to be essential for creating an ideal learning environment.

It is also at this stage that cultural aspects can be brought into the design of the
facility. Figure 5.14 shows the cultural landscape aspects from the site evaluation
process for the Community prototype. It lists possible ways in which the cultural
landscape aspects can be translated into the design according to the three categories
mentioned in chapter three: building symbolism, creating a connection to the land, and
providing program spaces for culture-based activities. Since each site is unique, this
chart is meant to be completed by the designer during his or her research of the site.
Conversations with the client or the community may be helpful for narrowing down

which cultural aspects are the most appropriate and feasible for the site.

During the design development phase of the architectural process, the mechanical,
electrical, plumbing, and structural components of the project are developed.!*® During
this phase the facility design should be nearly complete and should be conveyed in a way
that the client or community can understand. The designer should continue to refer to the

new guidelines and cultural concepts throughout this phase.

The prototypes will be discussed in the following order:

1. School Prototype
e Schematic Design
2. Urban Prototype
e Schematic Design
e Cultural Concepts

3. Community Prototype

113 (AIA Best Practices 2007)
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e Schematic Design
e Cultural Concepts

e Design Development

School Prototype

The School prototype’s location is the Waikiki Elementary school. The prototype
is theoretically set in two classrooms in building A shown in figure 5.9. The total area
for the School prototype program, shown in figure 5.1, is about 2,100 square feet. This
means the prototype would fit into two existing classrooms in building A, which have a
combined area of about 2,250 square feet. Thus, the program size for this prototype will
be slightly larger than the original plan. It is expected that the initial program layout will
change when applied to the site in order to fit the available space. Figure 5.9
demonstrates how the School prototype is applied to the two existing classrooms and

shows the final layout.

Figure 5.9 Final Design for the School prototype

Legend:

Site *1
, T VEogus N

The map above shows the location of building A on the Waikiki Elementary school campus.***

114 (Map Data 2016)
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Ground floor layout of building A and the two existing classrooms to which the School prototype will be

applied.
N
|

EEE < i

[ LA

=3

Floor plan of the changes that would be made to the existing classrooms with the School prototype program

spaces.
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Floor plan of the final layout of the School prototype with a shared staff support room, a quiet room, and an
administration office.
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The School prototype consists of two classrooms with 42 square feet per child and
12 children per classroom, an administration office, a staff support room, a quiet room
with a shower, a children’s toilet, a janitor’s closet, and an observation space for parents.
Because the existing building already has a children’s toilet, a janitor’s closet, and an
observation-type space, these will not be altered and are excluded from the estimated
building cost. In the existing floorplan, both classrooms have direct access to the outside
giving the program the potential of creating classroom gardens, as other grade levels do
on campus. The School prototype is able to make use of many of the school’s existing

resources, including its outdoor facilities.

The cultural aspect categories, building symbolism and connection to the land,
could not be incorporated into this prototype design. The classroom spaces could
potentially accommodate culture-related activities, but are limited to the size of existing
activity spaces within the classrooms. Because no changes are made to the exterior of the
building with this prototype, it must therefore rely on the existing form for maintaining a
connection to the land. Fortunately, both classrooms have direct access to the outside and
the gardens. They also both have windows in the front and back, providing a visual
connection to the outside and the possibility of cross ventilation. However, the building

is not ideally oriented for the site’s north-east wind direction, shown in figure 5.5.

Urban Prototype

When the Urban prototype program layout was applied to the preselected site, the
City Financial building, adjustments needed to be made. Even though this program uses
the minimum program option, the total program area is still larger than the given tenant
space. Some program spaces were thus combined with other spaces. Using the Space
Syntax program, the classroom sizes were reduced to align with the 35 square-feet-per-
child minimum rather than the 42 square-foot minimum. Two spaces, the observation
and facility storage spaces, were also eliminated. On the same floor of the building,
another tenant space is available across from the designated space. Since it is a smaller
space and is separated from the main area, the only appropriate program for this space

would be one that caters to the parents and encourages their involvement. Since this
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prototype is designed for working parents, the smaller separated space could be a
program that is convenient to them, such as a yoga studio, a laundry service, a mini
general store, or any other type of convenient service. For this prototype, a café may be

the most appropriate choice (see figure 5.10).

Figure 5.10 Initial Design for the Urban prototype

The map above shows the City Financial Tower and the size of the available space on the ground floor for

the Urban prototype.

Initial Layout
M Entry
| Director’s Office
M Classroom
Administration Office
¥ Hallway
Laundry/ Shower Rm
Staff Support
Staff Break
M Art Studio
M Maintenance Room
[7! Dining/ Multipurpose
[ Kitchen

[ +Cafe

Floor plan of the initial layout in the available tenant space.
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The Urban prototype includes more program spaces on a larger site than the
School prototype. Similar to the School prototype, the Urban prototype cannot make
changes to the exterior of the building, but does have an opportunity to apply cultural
aspects in the design and layout of program spaces. As discussed in chapter four,
program spaces can be arranged to reflect an ahupua‘a system; this was done for the
Urban prototype, which was divided into three zones, the mauka, the agricultural, and the
makai. For this prototype, the mauka zone, defined by forest activities, was assigned to
the outdoor program spaces. The agricultural zone, defined by harvesting and skill
development activities, was assigned to gathering spaces, food-related spaces, and other
student spaces. Finally, the makai zone, defined by management, was assigned to
administration spaces. Figure 5.11 illustrates how these zones are reflected in the layout
of the Urban prototype and figure 5.12 shows the final layout for this prototype.

Figure 5.11 Applying ahupua‘a zones to the Urban prototype

Outdoor Spaces

4

! Mauka Zone

1 (Forest activities)

1

1

1

1

1

1

: o Kitchen, Dining ~—Tood-related/

1 . 7 -— .

| Agricultural Zone Multipurpose Gathering Spaces
: (Harvesting, skill development) —--—-—---—=

1 e,

1 -,

1

1 a Classroom, General «— Student Spaces
1 Activity RoOm, Outdoor

: Classroom, Quiet Room,

1 First Aid. Laundry Room

1

| Makai Zone ] o _

I (Management) Offices, Staff Support, <— A dministration
\J

Staff Break
Spaces

The left half of the image shows the three zones of an ahupua‘a system as described by Minerbi. The right

half lists the program spaces associated with each zone.
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Mauka Zone

(Forest activities)

Agricultural Zone
(Harvesting, skill development)

Makai Zone
(Management)

e e

Here, the right half shows the initial program layout for the Urban prototype and the types of spaces. For
the initial layout, the administration spaces are on the mauka side of the site. However, in order to follow

the three zones, the administration spaces will need to move to the coastal side of the site.

Mauka Zone

(Forest activities)

Agricultural Zone
(Harvesting, skill development)

Makai Zone
(Management)

e e e

N

The program layout was rearranged in the Space Syntax program and now shows the administration spaces
on the coastal side.
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Figure 5.12 Final Design for the Urban prototype

Final Layout
M Entry
| Director's Office
M Classroom
Administration Office
M Hallway
Laundry/ Shower Rm
Staff Support
Staff Break
M Art Studio
M Maintenance Room
[7 Dining/ Multipurpose
[ Kitchen

M + Observation
+ Facility Storage
+ Cafe

Floor plan of the final layout of the Urban prototype after considerations were made for the three ahupua‘a

zones.
i} U
]} !
Dining '
] i |
u L
= Class 4 - [
[
- Exst Loading I
- Class 4
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Class Class  [Art Studio Off
= = | Ooff
Break Rm %
Off
StaffSppt| &
. PP Off

Legend:
<— Access to facility

Floor plan of the access to the facility with the main entry from the existing elevator lobby. The total area
of the Urban prototype is 5,944 square feet or about 6,000 square feet.
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Community Prototype:

In figure 5.13, the Community program layout is applied to the site as a diagram
in order to examine how the program fits the site and determine what kind of adjustments
may be needed. The images show that the initial prototype layout needed to be changed
in order to fit to the shape of the site and to fit within the property boundary. Though this
is a new stand-alone building, there are still limitations to the size and arrangement of the
facility. The final prototype layout is shown in figure 5.13 at the finished schematic
design level. Figure 5.14 shows how cultural aspects are incorporated into the design.

Figure 5.13 Initial Design for the Community prototype

£iStkawaiian Bank
lhh Br anch I

Lunalilo Fwy.

|
|

“Li=2alilo Fwy

The map above shows the location of the Community prototype site along Liliha Street, next to the Liliha

Public Library.
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1. Original Layout 2.Mirrored to face entry to 3.Condensed to fit in 4.Modified for
Kauluwela Place property circulation

The diagrams above show how the initial layout is modified in order to fit within the site while maintaining

circulation paths between program spaces.

Lunalilo.Ervy.

it "bI‘fL':b_ ¥
'/..a.fl gl &
[ :

7

I 11“

Lunalilo Fwy

Map of the modified layout applied to the site.
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Map showing how the facility can be accessed and the potential adjacent community assets. Program
spaces like a media room and some outdoor spaces could be removed if community assets can be included

in the program.

| Final Layout

/ [l Classroom
71 Art/ Music Studio
[ Outdoor Classroom

New L. .
Parking Administration Office
Director’s Office
{TD Staff Support
[ Kitchen

M Dining/ Multipurpose
Quiet/ Laundry Room
Facility Storage
Staff Break
| M Playground
1 I Stage & Covered Area
| [ Observation
X Entry

[
| ¥ Hallway
[ Maintenance Room

Floor plan of the final layout of the Community prototype.
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Figure 5.14 Cultural aspects for the Community prototype

The images above illustrate the history and legends of the site
which are then translated into design elements and included
in the cultural design idea chart below. Images and

Images from the information are from Project Aloha ‘dina *°

Project Aloha ‘dAina

Cultural Building Symbolism Connection to the Program Spaces
Landscape Land
Aspects
Types of Screens, facade design, or | ¢  Direction of the e  Operable windows
wind: other patterning that wind is considered included for program
‘Ao‘aoa— reflects the description of in design for spaces.
of Mamala the wind. natural ventilation. | ¢  Certain program spaces
(sea The building form as a designed to block wind
breeze)'® whole reflects the like the outdoor covered
description of the wind. stage area for hula or
other performances or
activities.
Natural The building form reflects
features: or mimics the flow of the
Nu‘uanu stream.
and
Kapalama
Streams
Natural The building form reflects | e  Implementation of | e  Implementation of
features: the kalo terraces that was a kalo garden in dryland kalo in the
Kalo once seen throughout the school as a outdoor classroom or
gardens Kapalama and Kalihi. connection to the other outdoor space for
Lo‘i Kalo Mini activities relating to the
Park and the harvest and preparation
Garden of of kalo.
Niuhelewai.
Natural The building form as a e Landscaping e  Special consideration is
features: whole becomes a small- reflects the taken for selection of
Kapalama scale representation of the commonly found plant species in order to
ahupua‘a entire Kapalama ahupua‘a. native plant attract certain native

115 (‘Aina 2007)

116 (Winds and Rains of Hawaii n.d.) (Ulukau Hawaiian Electronic Library 2004)
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Building materials and

species in the

bird and insect species

form reflect the place Kapalama. as part of the early

name — wood enclosure, education program.

ebony, hardwood trees Program spaces

with small flowers and renamed to reflect areas

fruits. 1Y’ within the Kapalama.
Historyand | ¢  The building form e Landscaping e Consider if a special

Legends:
Haumea

reflects the kalo
terraces and fish

represents the stories of
Haumea or other stories
regarding Kapalama ponds once seen in
e Wall space is left open for Kapalama.
murals to depict stories or .
the history of Kapalama.
e  Building materials and
finishes reflect the history
of the land or the
Hawaiian culture.

program space is needed
to dedicate to learning
about the history of the
land and culture.
Program spaces
renamed to reflect
aspects of history or
legends.

or. Wallace Ride]

ton/High Schu?k’\l

Kalafaﬁa('
die'School "y

e
Honolulu

& ‘
o 57, Coﬂege'\',. 2
A /'l', «

1The map above shows the location of the Community prototype in respect to the kalo garden at the
Honolulu Community College and Lo‘i Kalo Park.'*® The Community prototype could incorporate the
historical connection to the site, which was once fruitful with kalo terraces and fishponds, and include a
kalo garden.®

117 (Ulukau Hawaiian Electronic Library 2004)
118 (Map Data 2016)
119 (‘Aina 2007)
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Kapalama - “Wooden ‘Ao‘aoa - “Sea breeze” Connection to land Fish ponds
encolsure”, ebony
hardwood trees

==~

ﬁ —

———] ———

f [

f ————

= —_—

ﬁ %

— ———
Wood material used Screens for shade and Classrooms surrounded  Fish pond rock wall
to highlight student security, but allows for by garden spaces and used as an element of
spaces wind to pass through sheltered by a screen the boundary layering

layer

Illustrations of the design ideas in the cultural chart that are implemented in the design of the Community
prototype.'2

Part of creating culturally-sensitive designs is the inclusion of outdoor spaces that
are adequate for certain activities. The cultural aspects included in the Community
prototype are a kalo garden, which provides connection to other nearby gardens and
represents the history of the land, as well as the incorporation of the tropical climate
through building orientation, cross ventilation, and natural sunlight (see figure 5.15).
Figure 5.15 shows a site plan of the final Community prototype design. The wind
specific to the Kapalama ahupua‘a is integrated into the prototype through the design of
the screens that surround the classrooms, shown in figure 5.16. A rock wall element,
reminiscent of the fishponds mentioned in the site’s history, surrounds the outdoor
facilities. Wood material is used to symbolize the name meaning of the Kapalama

ahupua‘a and also to differentiate the student program spaces.

In order to further develop the Community prototype, a 3-D model was created
using Revit. Figure 5.16 shows images of the model. This design development level can

help the client to better visualize what the school will look like.

Shared program spaces are also a part of the Community prototype design. The
covered stage area, the dining and multipurpose room, and the kitchen can be shared with

120 (Ulukau Hawaiian Electronic Library 2004) (Winds and Rains of Hawaii n.d.)
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the community. These spaces are grouped together on the Liliha Street side of the facility
and can be accessed from the Liliha Public Library entry to the facility. Including shared

spaces like this can encourage community involvement in the school.

Figure 5.15 Final Design for the Community prototype

Site Plan: Access to the facility is from Kauluwela Place into the drop-off area or from the Liliha Public
Library where parking in located on the roof, accessed from Liliha Street, and stairs leads to the ground
floor and the playground side entry to the facility. There is also an existing parking area behind the bus
stop along Liliha Street.

Legend:

/:.I <— Roof slope

Liliha Street

A , Bus stop [

Existing Parking

Stairs from
roof parking

TTTT] CDIT]

Liliha Public Library

Kauluwela Place

L s ———

=)
SEC £

Ramp to
roof parking
L]

|

[ S = qe s e e

F - Kauluwela Elementary School : :
! ‘and Community Park

119



| | |
=]

|

e S N e S e A S R el e B SRR S S O Sy
/ - 1| | Kitchen G L e S |
/ 7 N gl &
/ [ | Covered Areal||| @ 3
/ = @ \poreienael 8 g
fl ‘8 e AT AR (%2} o
[ | a e =
- 5 peseerie s g I
New £ 2 |
- Parking g2 Playground I
oo . ||
\' ¥ = - 2 < ,‘..‘f_——\__‘_ |
\QSZ) - 9 LT v-‘*\._‘\_%__:
X H © T.f x - 77
‘ o H 2 Jfe o |
Qo |- fd 3 |( s 3
@ I st v
ot o |5
= |
F : 0|
i [
~ bl Off}-
Hl I8t
S| W_C' off |
£

R -
o |k
8 ’, : - tn;
\ a vietff - .2 - »
| N lindnd o - - \
| & . Outdoor | \ .
s ' ) / \
1 ‘Classroom | \\
— A i W
fose | = ~ =

Legend:
= Screen
-<— Access to Gardens

/ Sun path
N ENE winds

The final floor plan for the Community prototype. The location of the patterned screen and the access to

the gardens from the classrooms are highlighted.
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Figure 5.16 Images of the Community prototype

[ -

Aerial view of the Community prototype. The curved roofs signify the entry to the school and the student
spaces while also adding a softer element to the rectilinear shapes of the buildings. Skylights are provided
for the dining and multipurpose room, the art and music studio, the teacher’s break room, and the hallway
between the administration spaces. The wood curved trellis is used to highlight the courtyard type space

between the entry and the classrooms and serves as the observation program space. Following are a series

of images of the prototype (right) and the location of these images on the floor plan (left).

View of the drop-off and entry to the Community prototype from Kauluwela Place.
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Classrooms

View of the interior of the classrooms showing a vaulted ceiling and a series of sliding doors on the garden
side of the room. This provides full access to the garden, allows for natural ventilation, and admits sunlight

into the classrooms. Beyond the sliding doors is the patterned screen representing the wind which acts as a

boundary around the classrooms while still allowing wind to pass through.
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View of the kalo garden between the administration spaces and the classrooms. The kalo garden becomes

the center of the Community prototype.
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Outdoor Classroom

View of the outdoor classroom adjacent to the Kauluwela Elementary school and the Community park.
The outdoor classroom and playground area are surrounded by a rock wall element layered with a six-foot-

tall fence.
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Stage and Covered Area

View of the covered outdoor stage with the Liliha Public Library in the background. This area can be used
for outdoor play, performances, or various cultural activities that require more room than what is provided
in the classrooms.

Financial Models

School Prototype

The cost of the School prototype was determined based on the cost of converting
elementary school classrooms into a functional preschool space. According to the
“Hawai‘i Educational Specifications for Elementary Schools,” a typical classroom size is
about 980 square feet.!?! The estimated cost per classroom ranges from $80,000 to
$104,000 depending on the location of the facility.*?> This gives a range of about $80 to
$100 per square foot.

The minimum program School prototype has a total area of about 2,250 square
feet and occupies two existing classrooms. The cost to convert these classrooms is
estimated to be between $180,000 and $225,000. Figure 5.17 shows a comparison of cost
and number of elementary school classrooms needed for a preschool program.

121 (Educational Specifications (EDSPECS) For Elementary Schools 2008)
122 (Hawaii State Department of Education 2008)
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Figure 5.17 Financial Model for the School prototype

Type of Facility Area (sf) | No. Existing Estimated Total Cost
Classrooms Needed ($80/sf - $100/sf)

Large Group Area 500

Small Group Area 400

Homeliving/ Food Prep Area 200

Technology Area 60

Restrooms (2) 140

Shower/ Changing Room 60

Laundry 80

Teacher Station 120

Total 1,560 15 $124,800-$156,000

Small fully self-contained classroom | 1,240 1.2 $99,200-$124,000

Large fully self-contained classroom | 1,880 2 $150,400-$188,000

School prototype 2,250 2.2 $180,000-$225,000

Data from the Hawai‘i State Department of Education, Educational Specifications (EDSPECS) For
Elementary Schools. The row entitled School prototype indicates the program spaces used for the
prototype shown in figure 5.9.

Urban Prototype

To determine the cost of the Urban prototype, the tenant improvement cost
financial model was used. The total area of the Urban prototype is about 6,000 square
feet after eliminating some program spaces, making adjustments to others, and adding the
café. Using the dollar-per-square-foot range of $80 to $120, the estimated total possible
cost of the Urban prototype falls between $480,000 and $720,000. However, this does
not include the monthly rental cost for occupying a tenant space in an existing office

building.

Community Prototype

To determine the cost of the Community prototype, the new construction financial
model was used. The total area of the Community prototype is about 17,300 square feet
which includes the additional outdoor program spaces and other space adjustments.
Using the dollar-per-square-foot range of $400 to $510, the estimated total possible cost
of the Community prototype falls between $6,920,000 and $8,823,000. Figure 5.18
compares this prototype cost to the projects that the dollar-per-square-foot range was

based on.
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Figure 5.18 Financial Model for the Community prototype

Type of Facility Total Area (sf) Estimated Total Cost
2 portables for preschool!? 1,520 $600,000

8-classroom elementary school 13,000 $6,000,000

building®?*

Full elementary school'?® 78,404 $40,000,000
Community prototype 17,300 $6,920,000-$8,823,000

The row entitled Community prototype indicates the program spaces used for the prototype shown in figure
5.13.

123 (Waikiki Elementary School Mindful Learning Center n.d.)
124 (Belt Collins Hawaii LLC 2013)
125 (Hawaii State Department of Education 2015)
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CHAPTER 6. EVALUATION

The facility design guidelines (see Appendix) are intended to be used throughout

the design process, including at the end for the evaluation of the facility design to ensure

its quality. It is also important to review the original goals set at the beginning of the

process to ensure they were met and were not lost in the process.

Were these goals met? Do the program spaces reflect the goals? Do the chosen

sites match the goals? These are all questions to consider. If a design aspect does not

reflect the goals, then it should be reviewed and possibly adjusted.

Figure 6.0 is a summary of the design methodology applied to the three

prototypes and the results of each design methodology section. It states the goals for

each prototype and the number of students and age group designed for. Ideal program

spaces (with consideration for the setting of each prototype) are listed before the program

layout and the final design section lists the program spaces that were included. Cultural

aspects from the site analysis and aspects used in the final design are also listed in the

summary.

Figure 6.0 Detailed summary of prototypes

Methodology School Prototype Urban Prototype Community Prototype

Process

Goals To fit within the For the benefit of Community setting prototype:
existing state public working families in For the benefit of the
school system, to terms of convenience community, to bring together
expand on a state- and accessibility and to community organizations and
funded preschool anticipate the increased to incorporate existing
program, and to urbanization of certain resources, and to improve
encourage interaction | areas. education levels as a state.
between grade levels.

Age group 3-4 years 3-4 years 3-4 years

No. of Classes 4 4 2

Students per 12 12 12

classroom

Student to 1:7 1:7 1:7

teacher ratio

Program (See corresponding (See corresponding (See corresponding program

Activities program activities list) | program activities list) activities list)

Program Spaces | ¢  Classroom e Classroom e Classroom
e  General Indoor e  General Indoor e General Indoor
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Non-Assignable
Space
Observation
Entry

Quiet Room/ First
Aid

Classroom
Storage
Classroom Toilet
Laundry/ Shower
Room

Staff Support/
Storage
Administration
Office

General Outdoor

Indoor Multipurpose
Room

Media Lab
Observation

Entry

Quiet Room/ First
Aid

General Facility
Storage
Classroom Storage
Classroom Toilet
Laundry/ Shower
Room

Serving Kitchen
Serving/ Dining
Area

Café

Staff Support/
Storage

Reception
Administration
Office

Director’s Office
Staff Break/ Toilet
Conference Room
Maintenance Room
General Outdoor

Non-Assignable Space
Indoor Multipurpose Room
Media Lab

Observation

Entry

Quiet Room/ First Aid
General Facility Storage
Classroom Storage
Classroom Toilet
Laundry/ Shower Room
Serving Kitchen
Serving/ Dining Area
Staff Support/ Storage
Reception
Administration Office
Director’s Office

Staff Break/ Toilet
Conference Room
Maintenance Room
General Outdoor
Playground

Covered Playcourt
Stage, Storage, and Toilets
Open Play Field
Outdoor Multipurpose
Room

Program Layout

Space Syntax program

Space Syntax program

Space Syntax program layout

layout layout
Site e Urban Land Use e Urban Land Use e Urban Land Use
Considerations: | e  Existing and e Demographic Study | e Demographic Study
Site Analysis potential e Viewsand ¢ Views and Orientation
elementary Orientation e Natural Features
schools e Natural Features e Climate Analysis
e Viewsand e  Climate Analysis e Zoning
Orientation e Zoning e Community Assets
e Natural Features e Community Assets
e Climate Analysis
e  Community
Assets
Site e Waikiki ahupua‘a | ¢ Honoluluahupua‘a | e Kapalama and Kalihi

Considerations:
Cultural
Landscape
Analysis

Wiaikiki area as
former marshland
Near Mamala Bay
and Diamondhead
Kikalahale wind

Near Honolulu
Harbor, Punchbowl,
and Nu‘uanu stream
Kikalahale wind

ahupua‘as

Kalihi site near Kalihi
stream and Honolulu
Forest Reserve

Kapalama site near
Honolulu Harbor, Nu‘uanu
stream, and Kapalama
stream

Kalihi site: Haupe‘epe‘e
wind and Ua Po‘o Lipilipi
rain

Kapalama site: ‘a0‘aoa
wind and ‘Glauniu wind
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Site
Considerations:
Site Evaluation

o Waikiki

Elementary school
site chosen for the
prototype facility

Downtown site in an
existing office
building chosen for
the prototype

Kalihi site total score: 58%
fulfillment for an ideal site
Kapalama site: 72%

fulfillment for an ideal site

facility e Kapalama site chosen for
the prototype facility
Final Design: e Classroom e Classroom e Classroom

Program Spaces

e Observation
e  Quiet Room/ First

Aid

e Classroom

Storage

e  Laundry/ Shower

Room

e  Staff Support/

Storage

e  Administration

Office

General Indoor: Art
Studio

Indoor Multipurpose
Room

Entry

Quiet Room/ First
Aid

Classroom Storage
Classroom Toilet
Laundry/ Shower
Room

Serving Kitchen
Serving/ Dining
Area

Café

Staff Support/
Storage
Administration
Office

Director’s Office
Staff Break/ Toilet
Maintenance Room

General Indoor: Art/ Music
Studio

Indoor Multipurpose Room
Observation

Entry

Quiet Room/ First Aid
General Facility Storage
Classroom Storage
Classroom Toilet
Laundry/ Shower Room
Serving Kitchen

Serving/ Dining Area
Staff Support/ Storage
Administration Office
Director’s Office

Staff Break/ Toilet
Maintenance Room
General Outdoor
Playground

Covered Playcourt

Stage, Storage, and Toilets
Outdoor Multipurpose
Room

Kalo Garden

Classroom Gardens

Final Design:
Program Layout

Space Syntax program

layout applied to

existing building A
site:
e  Use of existing

toilets,
observation space,
and janitor closet

e Dividing existing

classrooms into
new classrooms
with shared
spaces in between

e  Existing access to

outside from
classroom allows
for classroom
garden
opportunities

Space Syntax program
layout applied to existing
tenant space:

Revised program
layout to reflect
three ahupua‘a
zones
Administration
spaces to move to
the makai (ocean)
side of the facility
Space Syntax
program layout
revised to show the
moved
administration
spaces

New main entry to
facility from the
existing elevator
lobby

Space Syntax program layout
applied to property along
Kauluwela Place and Liliha
Street:

Revised program layout to
better fit the site

Main entry along
Kauluwela Place
Secondary entry from the
Liliha Public Library
Classrooms rearranged to
allow for more natural
ventilation and light in the
spaces

Community, shared spaces
grouped on the Liliha
Street side of the facility
Administration spaces
grouped on the Kauluwela
side of the facility
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Secondary entry to
facility from the
street

Drop-off and some parking
incorporated into site
design

Final Design:
Cultural
Aspects

Consideration for
program activities
in selection of
program spaces
Cultural aspects to
relate with theme
of elementary
school

Consideration for
program activities in
selection of program
spaces

Program layout to
reflect ahupua‘a
zones

Consideration for program
activities in selection of
program spaces

Legends regarding Haumea
and the Kapalama Valley
Connecting to kalo gardens
in the surrounding area
Inclusion of gardens,
outdoor classroom, and
outdoor stage area in
program spaces for various
outdoor activities
Considerations for wind
direction and sun path in
selection of window,
shading, and openings
placement

Opening up classrooms to
classroom gardens while
allowing for wind and
sunlight to enter the space
Dark wood material to
represent Kapalama place
name meaning, used to
highlight student spaces
Screen boundary
symbolizes ‘ao‘aoa wind
Layering boundary
symbolizes fishponds

Final Design:
Community
Aspects

Near various park
spaces, historic
sites, Kapiolani
Community
College, Honolulu
Zo0, and the
Waikiki
Aquarium

Near various
community
organizations for
youth and families,
‘lolani Palace, State
of Hawai’i
Legislature, theaters,
and art museums
Inclusion of indoor
multipurpose room
as a shared space
with the community
Secondary entry
from the street side
for access to facility
after school hours

Near various community
organizations for youth and
families, Liliha Public
Library, Kauluwela
Elementary School and
community park

Inclusion of kalo garden to
connect to Lo‘i Kalo Park
and Garden of Niuhelewai
Inclusion of indoor
multipurpose space,
kitchen, and outdoor stage
area as shared spaces with
the community

Secondary entrance from
the Liliha Public Library
side for access to facility
after hours

130




Prototypes

Summary

The School prototype was successful in the application of the minimum suggested
program spaces to the existing elementary school site. It was designed to occupy two
classrooms and was able to eliminate some costs by making use of existing facilities such
as the children’s toilets and janitor’s closet. The School prototype demonstrates a quick-
study method of reviewing existing elementary schools for the possible future
implementation of early education classes or programs. The School prototype was
unable to integrate new cultural aspects into the design because it relies on the existing
building shell and has too few program spaces to arrange in any significant way. The
cultural aspects integrated into the design of a prototype in this kind of setting will most
likely rely on the existing school’s selection of interior materials and finishes and general

theme in order for the program to fit within the school.

The Urban prototype was successful in the application of the minimum suggested
program spaces to a site located in a high-density, urban environment. The prototype was
designed for an office building, convenient for parents who work in or within walking
distance of the building. The prototype was successful in providing a variety of program
spaces for an early education facility including classrooms, a dining space, a kitchen,
studio space, and different spaces for teachers. This prototype also demonstrated how to
apply cultural aspects to the design through program space and program layout. While
the School prototype could only accommodate culture-related activities in the
classrooms, the Urban prototype demonstrated that culture can also play a role in the
layout of the program spaces. This was accomplished by researching aspects of
Hawaiian culture related to the ahupua‘a system and translating these into activities and
design elements that could represent or symbolize various aspects of the ahupua‘a zones.
In this case, certain program spaces and their related activities were designated to each

zone and arranged appropriately.

One of the goals for the Urban prototype was to anticipate the increasing
urbanization of certain areas. This prototype demonstrates that the design methodology

can be used to study early education facilities in high-density environments or within

131



high-rise buildings. If more school facilities are planned for environments such as
downtown O‘ahu, it would be beneficial to conduct further research to determine
limitations and possibilities for such programs. For the Urban prototype, there was no
available outdoor space. The importance of incorporating outdoor facilities was
discussed in chapter three, not only from the standpoint of educational facility design but
also from the perspective of Hawaiian culture. For future studies, it would be beneficial
to find ways of providing outdoor spaces for urban settings, perhaps by repurposing
parking lots or the rooftops of parking structures.

The Community prototype was a successful design for a new standalone facility
that used the minimum suggested program spaces. This prototype had a greater number
of program spaces and larger program space sizes than the other prototypes, but was still
able to meet the facility design guideline recommendations with the assistance of the
space syntax program. The program layout needed to be adjusted when applied to the
site, which displayed an understanding of site conditions, climate analysis, and facility
circulation. The design process for the Community prototype also exhibited ways of
eliminating certain program spaces that could be replaced with existing community assets

as well as ways of incorporating shared multi-use spaces for community programs.

The Community prototype was used to demonstrate several ways of applying
cultural aspects to the design. Site research was organized in a design idea chart, divided
into the three categories (building symbolism, connection to the land, and program
space), and then applied to the design. Since the Community prototype is a new facility,
design ideas relating to building symbolism were able to be applied. There was also a
greater flexibility for application of methods that maintain a physical and cultural
connection to the land; these methods include aspects such as building orientation for
ventilation and sunlight, facility openings onto outdoor spaces and gardens, and
placement of certain elements that reflect the culture. The Community prototype, as new
construction, was able to be much more responsive to the environment and integrate
cultural aspects than the Urban and School prototypes, which were renovation or interior-

alteration projects.

132



Cost Comparison

A cost comparison of the three prototypes is shown in figure 6.1. The total
estimated building cost of the School prototype fell between $180,000 and $225,000. The
build that is most similar in design and cost is the first “2 Portables for preschool”
project, which cost about $600,000 to build. The portables are part of a new separate
building on an elementary school campus. They include two classrooms, a full kitchen,
office space, a meeting room, storage space, and a janitor’s closet and shower. The
School prototype was applied to an existing building with no changes made to the
exterior and consists of two classrooms, an office, staff support and storage spaces, a
quiet room with a shower, and an observation space. The School prototype does not
include a kitchen but makes use of the existing janitor’s closet and toilets for children,
which were not included in the cost. Therefore, the School prototype demonstrates the
cost savings of incorporating an early education program into an existing elementary

school building.

The estimated building cost of the Urban prototype fell between $480,000 and
$720,000. The build that is most similar is again the “2 Portables for preschool” project
even though they differ in types of program spaces provided. The Urban prototype was
able to include the same program spaces as the School prototype as well as additional
spaces such as a dining and multipurpose room, a kitchen, four offices, and other staff
support spaces. In addition, the Urban prototype was designed to accommodate four
classes of twelve students each while the School prototype was designed for only two
classes of twelve students each. The estimated cost of the Urban prototype is almost the
same as the two portables project but includes more program spaces. This could be due
to the same reason the School prototype costs significantly less than the portables
project—namely, interior alteration projects generally cost less than new construction
projects. It is important to note, however, that monthly rental costs are not included in
the estimate for the Urban prototype. This is an example of a situation where additional
costs, beyond the estimated building cost from the financial models, should be

considered.
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The estimated building cost of the Community prototype fell between $6,920,000
and $8,823,000. The build that is most similar is the “8-Classroom elementary school
building” project, which cost about $6,000,000 to build. This elementary school building
includes the eight classrooms, a conference room, a science room, and a special education
room. While the Community prototype only has four classrooms, it also includes an art
and music studio, an indoor multipurpose space, a kitchen, an outdoor stage, a
playground, gardens, and several administration spaces. The Community prototype may
not have as many classrooms, but includes more program spaces for students and
teachers. The Community prototype could also be a fully functioning standalone school
while the eight-classroom elementary school building is a part of a school and uses
existing school resources. In comparison to the cost of building a full elementary or
preschool, the Community prototype’s estimated cost is lower. This could be because
certain program spaces were eliminated in order to make use of community assets or
because the number of students it provides for is lower than the schools being compared.
The Community prototype shows that a fully functioning early education facility can be
provided at a lower cost than other facilities by taking into consideration number of

students and existing community assets.

Figure 6.1 Cost Comparison for all prototypes

Type of Facility Total Area Estimated Building Cost
2 portables for preschool'? 1,520 sf $600,000
8-classroom elementary school 13,000 sf $6,000,000
building*?’

Full elementary school*?® 78,404 sf $40,000,000
School prototype 2,250 sf $180,000-$225,000
Urban prototype 6,000 sf $480,000-$720,000
Community prototype 17,300 sf $6,920,000-$8,823,000

The total size and estimated cost for the three prototypes are shown here. Total size and estimated costs of

also recent projects are also listed for comparison.

126 (Waikiki Elementary School Mindful Learning Center n.d.)
127 (Belt Collins Hawaii LLC 2013)
128 (Hawaii State Department of Education 2015)
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Methodology

The design methodology provided by this dissertation can be used effectively for
both quick studies of early education programs in existing buildings and for more in-
depth studies of new, standalone facilities, as demonstrated with the three prototype
designs. One of the advantages of this methodology is its flexibility of application in
different settings and for different facility types. At the base of this methodology is the
list of program activities and spaces, which is intended to be continually updated. The
list allows the designer or client to choose from a variety of activities and add any that
would fit an early education program. Another advantage of this methodology is that it
emphasizes research of the specific project site. Site selection and cultural elements
depend on site research; the research, in turn, can help in creating a physical and spiritual
connection between the school and the site. These types of considerations for early
education facilities in Hawai‘i are not emphasized enough. As seen in this dissertation
and the precedent studies in chapter three, high quality and successful early education
facilities are the result of thorough research on design standards, the project site, and an

understanding of the needs of the potential occupants.

This design methodology also provides a process for integrating cultural aspects
into the design of early education facilities. This starts at the beginning of the process
with the creation of the list of program activities, which includes culture-related
activities, and spaces, as mentioned above, which is one way in which culture can be
rooted in the design. Another way is through cultural landscape research which considers
climate, current surroundings, and history of the land. The cultural ideas chart lays out
many ways in which cultural aspects can be implemented in the design. However,
continued research should be conducted to further explore ways to appropriately integrate
culture and design. This is especially important for the School and Urban prototypes in
which outdoor spaces and changes to the exterior of existing buildings were limited. The
Urban prototype did, however, demonstrate a way to create a cultural connection by
arranging program spaces to reflect the ahupua‘a system. The integration of culture in
the design of early education facilities has two purposes: to create culturally-sensitive
schools and to affect and connect the learning experiences of the students to the place.
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The design of a building can be an educational tool, a starting point from which students

can learn about the history and culture of Hawai‘i.

The purpose of this dissertation was to provide an early education program design
methodology that creates an ideal learning environment, establishes connections between
the school and the community, and emphasizes the importance of establishing a strong
learning foundation for Hawai‘i's youth. The prototypes have shown that this
methodology can lead to early education facility designs for a variety of settings. The
site analysis section and list of program activities and spaces together offer methods of
connecting the school with the surrounding community through elements such as the
inclusion of shared spaces for community use, the implementation of design aspects that
reflect an understanding of the history and culture of the site and surrounding area, and
the selection of a site near existing community assets that can be used by the school.
Studies reviewed in chapter one show that participation in early education can lead to
higher rates of success later in life. If early education can be considered the foundation
of learning and future success, then special care must be taken to ensure the quality and
accessibility of such facilities. As Hawai‘i continues to evolve, education should evolve

with it to fit the needs of the youth in the present and the future.
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Design Methodology for Early Education Facilities

Early Education Facility Guidelines'®®

Design guidelines are based on general concepts and requirements from several
references for the design and improvement of early education facilities. Concepts and
design aspects are organized by occupant type perspectives and fall under certain
program spaces. The Facility Design Guidelines, listed in the chart below, are for
application in future early education projects. This is not a complete list and should be
added to and updated over time.

129 (American Academy of Pediatrics 2011) (Educational Specifications (EDSPECS) For Elementary Schools
2008) (Hawaii State Department of Education 2016) (Perkins and Bordwell 2010) (Ka Hei 2016) (Tanner,
The influence of school architecture on academic achievement 2000) (Barrett, Zhang and Barett, A child's
eye view of primary school built environment 2011) (Uline and Tshchannen-Moran 2008) (Woolner, et al.
2007) (NYC Department of Health and Mental Hygiene 2009) (Evans 2006) (Playthings 2016) (Marilyn A.
Read 2009) (NCES National Center for Education Statistics 2006)

138



19101 T pue Huls |
=ssep 1ad o> P

ol §-€[ S8y ©
(SdSHN)
:az1s dnoig 1od
JS0SE wooIsse[d 1ad syuIs
= 191101 /[B21q JJBIS PUE S19[101 JO 'ON
Js00T =pre pIo JsgL = oeds
JSI1y /W00 JAIY) IoOp)no [RIdUAL)  ©
JS00T = 931018 WU PIIyd
AIoey [e1duan /JSSE = WOO0ISSB[D
JS00§°T = Sumuqg IOOpUI [BISUAN)  ©
/ANANOY [enua) JS08 = u2IpIyd
JS009 = 25v101§ 10J SUIO01)SI
POO. /U Wo0ISSe[) ©
(so1seg Suipymg) PINYIJS0T = doeds
:sooeds wierdory e J[qeudisseuoN ©
JS000°T PIYRJSTY =
= punoidAe[d JS00T = wool1 WOO0ISSE[) /ANANIY ©
JSOFT' T =s19101 20UAIJUO)  © (sorsegq Suippmg)
pue “age1ols ‘a3e1s 5091 = 20130 :sooeds wieaSoly e
JSTI6'9 = sJopalg  © 383 JS09-0%
Js0T1 1mnoodAerd paioao)) 7509 Js = (101onysuI | pue
=uondadsy o JS000°T = =23eI0IS Y © | OZ[ =3O U WIP[IYD G-7 10]) ‘Jooyas
Js00z =Anug o woo1 asodmdnniy JS00S = uymy ONENSIUIUpPY  © WI00ISSB[D) UMM afp Jo
PIY2/JS6 I00pup Qm ompms 1y © PI2/JS8E sooedg Ananoy o | uSisap o wr
= UOIBAIISQ) © JSGL6 = BAIR (sa1seg Suipymg) = 23e1018 panjaad Amunuuod
(ua1pIyd 00T JO uruip /3utazeg :sooeds wierdord e [ proddnspyeig o PITYD AS0S ‘PIYD a
A[ory uoneonpa J5506 50021 (sa1seg /ISTH = WOO0ISSE[D pue ‘syuapmys
A[Ie2 UR 10J) = U SUIAIRg =QRTRIPAN © Surppmg) I0OpUL [RIAUIL)  © “Kynaey
(so1seq Furpimg) e(oley) @oa 'saoeds (SdSHN) apnjour
saoeds wieiSord e sooeds weafolrd e :saoeds weifory e weigol e :sooeds weiSold e suedndoQ | JUSISAQ
s1daduo) A
BIIY UODR[MIIL) SINIR Y I8(] [e1WID) | sanImaeg Is() [e1dg SanIIRg AYJO SR ] WOOISSe[) [eRuIn | noadsig
SUIPPIND UBISIQ AN[IIE

139



XeWw 7] = €]
ol 9¢-7 SaSY
Xew g =7
= "OW ¢7-¢[ STy
XBUI =
7] = oW 7[> Sa%y
(SdSHN)
:59dK) 19122
pue awoy Ajiuey
281e] 10] WOOISSE[D
12d dnoi3 a3e pue
OIBI PJIYD 0} 1dYIBI [,
XBUI 9 =
9:1 = SIBdK +7 SaTy
(SdSHN)
:2dA) awoy Aqruey
[[BLUS 10] WIOOISSE[D
12d dnoi3 a3e pue
ONBI PIYD 0] IdYILI ],
UIP[IYD JO Iaquunu
Aue = 12U
UIPIIYd TT-L =
woy A[ruey 9518
UWIPP 9 -1 =
Jwoy A[Iuej [[eus
(SdSHN)
22dKy Anproey
1od U2IpPIYD JO "ON
S19[10)
C pue syuIs ¢ =
sse[o 12d 91-01 ym
0w (S-9¢ SATY
19[10) | pue juIs |
= ssepo 1ad 1> Pm
‘oul 66-9¢ SATY

140



1oued
pa[3ue premur
oSt [EUOHIppE
s g 01 Jool
UO TUINTLITTITL
WSy 20u24
‘JJ ¢ :100[J punoId
U0 TN
1YS107 29U,
:saoeds
Aejd pue [ooyss
PUNOIE SALIBPUNOQ
Jooxd-quur)

SuI-yeaIq 19)op
PUE [00TIS NBUTWN([T
0] SunysI| 100pInQO
UOISSIUIUIO)) K)9Jeg
1onpoid IPWnsuo))
SN 2yl Aq paaoadde
awdmba 100pInQ
[oued pajdue premur
oS¥ [EuonIppe
P g o1
:JOOI TO WNTITUI
WS1ay 20udg
) € 100])
punoig uo winwiun
yS1ay 2dusyg
:sdoeds
Aerd pue jooyds
punoJe saLepunoq
Jood-quuty)
sur-yeaiq JuaAaid o)
SMOPUIM PUR SIOOP
10] swa)sAs aenbapy

Sul-yea1q juaAdxd
0] SMOpUIM

pue s100p 10]
SwdIsAs djenbapy

SBIIWIRD
Amdag

sul

-yea1q yuaadxd
0] SMOpUIM
pue s100p

10] SUISAS
aenbapy

:dnoi3 23e
1ad yyS1oy jeas jaq10 ],
SOIN)XT] YUIS
pue joq10} deudodde
W31ay pue az1g
(a3e1018
10J Mmo[[e 01) JySray
3S9p ..TT 10 21q®}

LT =118 7]
aqe}

«81 =JTeD 01
Jqer 91 = 1reyd 8
RICLL

1 =18 679

dqer g1 =1eyd 9
dqel ZT =Jeyd ¢
yS1ay Jeas areyd

Iod g3y a1qe .
Il =SBk g
<1 =SIeah ¢
01 =sIedk ¢

019 =518
9§ = 183K |
:dnoi3 o8e

1ad 1y31ay 189S I1RY)
yuowdinbs pue
amyrumy dendordde
312y pue az1§

asn

JUBISUOD PUBISIIIM
ued Jey) I,y

0 0 0O 0 O

“Aimaey

pue sjuapms
Jo A11naas
pue L19788
:A1a1eg

XBU 7]
=8 = 1K ¢~ S8V
Xew g

=[] =1A ¢ Sa8y

141



SoySIuL pue
S[eLIdIBW SUMITD
JOA mo7]

Sapeys

mopuim 9[qeradQ
smopum a[qeradQ
5901

1SOM puE )SBd 10J
S201A9p SUIpEYS
I0LI2]X2 [BIIIAA
s201)

[INOS puE [1Iou 10J
$321A9p Furpeys
JOLIAIXD [BIUOZLIOH
UOTIR[UIA

$S0I0 10J

SpuIA 1Sed-[1I0u
S.1,TeMBH 25

SOUSIUL] PUB S[BLIdJRL
summua DOA Mo
sapeys

mopuim 9[qesadp
smopuim 9[qeradp
SJOE]J 1S9M pUE ISED
10J S21AP Furpeys
IOLI2)XA [ROLID A
SJ0B] INOS PUE 110U
10J $291A2p Surpeys
JOLIIXI [BJUOZIIOH
UONB[IUIA

SSOIJ I0J SpUIM ISED
-)I0U §,1,TBMBH 98]
UOnRIRFIA

sooeds

Ked paiarod 10
SBJIE PIpeySs APIA0I]

saystury

pue s[eLlew
Furpud

JOA MO
SOPRUS MOpUIM
J1qeradQ
SMOPUIM
arqesadQ

s208]

1SOM pUR JSBD 10
SI21AJP SUIpRYS
JOLIIXI [BONIDA
SJOBJ [JNOS pur
10U I0J SA2IAJP
Jurpeys 10119)xd
[eIuo0ZII0H
UONB[1IUdA

SS0ID 10J

SPUIM )SBI-[LIoU
S.1.IBMBH 9S)

saysIuy

pue s[eLIeWw
Jumrmurd

JOA Mmo]
SOpRYS MOpUIM
alqeradp
SMopuIM
J[qerddp

$301) )S9M pue
1SBD 10J SAI1AP
Suipeys 10119)x3
[BONIDA

5908

INOS pue [1Iou
10J S3J1AJP
Furpeys 10119)xd
[BIUOZIIOH
UOIB[IUIA
SSOID 10J SpuIm
1sea-yuou

S, 1. IBMRH 28]

= ANpIumij dANB[2I

2ZBIOAR 1 IBMBH 4
Iowums ) 3urmp
Ajpruiny dAne[a1
%05-0¢ 18 4,28
- dobL (SISHN)
:sameradwd) 1oopuy
dugo
09-S1 (SdSHN)
(SWIOOISSE[D
ur Ire ysarg
saysruty
pue s[eLdjew
Summa HOA Mo
sapeys
mopuim a[qeradp
smopuim a[qeradp
SJ0BJ 1S9M pUE ISBD
10J $321A9p Surpeys
IOLIANXI [BITMIA
S20BJ 1INOS pUE Iou
10] $221A9p SuIpRYS
JOLIAIXI [BIUOZIIOH
UONB[IUIA
SSOID 10] SPULM ]SBD
-1[}I0U S, T, TBMBH 35)
UONEIUALIo SuIping

o

219
‘UOIBIUILIO
duipning
‘sargdajens
Surjo0o
aaissed
‘UOTIB[TIUDA
‘Kipenb ary
IoJuo)

«§T-0T = S183A g-¢
L0T-81 =SIBA $-¢
:dnoi13 a3e 10d 1yS1oy

Sununow 1eq qein)
«ST-T1 = STBIA §-¢
WZI-TT = SI8dA p-¢

o]
o]

142



SI[PUBDII00] (7

SO[pUR2)00]
¢ = sted
JIX3 pUE ‘swoolyjeq

S3|puE2}00J -0] = swnuolipny o ‘seare Suidasg  ©
0$-07 =smes (soiseg (DAN) :u1001
pue SIOPLLIOD) Surpng) swooi S3[puL2100J JIad sa[puesioog
(saiseg Iad sajpuesjood e 05-02 S3[PULI00J ()<
Surprmg) :woor SI[PUEII00] = STOOJ[SE A\ -7 = SWOOISE M
1ad sajpuesjooq ¢ = SUI00I 210)S pue s)a[10 | pue S0, ©
SI[puB2100] pue siop10d wdd() © S9[puE100] SI[PUBIN00J ()§-0T = "UOIIB)UdLIO
¢ = siped uxo SI[PULRI00J 0$-07 = Swool SWIOOISSE[)) [PIOUOD) © uippng
pue ‘SwooIyieq 01 = SWOoOoIySeM 20U2IJUO0D (soiseg ‘saoeds
‘sgare Surdaag pue ‘SeLa)ayed ‘Suo01 Suipping) :woox 118 ur sy
SO[pUBIN00] § = ‘sunuolpny o guneow 1ad safpuesioog [emjeu jo
SUI00.1 210)S puUB SI[PUBDI00J ()7 $2011JO S3[PUE00J uonezmundo
sIop11102 uadp = SWIO0Y UOIBAIIY © (sorseg 0S-0¢ = SWOOISSB[) © ‘SaImX1y
(DAN) ool (DAN) :u001 Surping) :wool (DAN) :u1001 WS Jo asn
Iad sajpuesjoo ] 1ad sa[pue2joo] e 1ad sa[puesjoo] 1ad sa[puesioog Y3
seaIe Aj1Anoe Swoo1 AJIAI)OR pue
100PINO IBIU PIIBIO] Arunumod SUIOO0ISSB[D UNIm
SONI[IDE} R[I0) PIIYD e A Yrm SINIIoE] 19101 SonI(IdE] 127101 PIIYD "SIOpLII0D JO
Aununuod oords pareys ympe dreredag SANI[Ioe] JSN [BUIIUTUI
) yim doeds pareys © Se pajeudIsap si syuared asn [ervads pue “aFeudis
© SE pajeugisop 11 J1 pue A1IAnoe Jo ApIqrssadoe SIMITIOE] JsN [BIUAT ‘saoeds
A1q18$2008 SL1I JI pue AlANDR J0o adA) ay) uo 10] 20UBIUD se (ons saoeds J0 Ayruarxoxd
JIRYD[AYM Jo adA1 o) o spuadop saoeds ) JBIU PIILI0] JUIPMIS IO JBdU ‘SI0p1LI0D
10J SIOPLLIOD spuadap saords asn asn [e1dads 3q pinoys PAIB0[ 2q pPINOYs JO IPTA
100J  WNWITUTA] [e12Ua8 JO UOLILIOT] e Jo uoneao saoeds 22110 s3oeds wWooIsSe[) sAemiied

SUIOOISSE[D

10J papadu aq
Aew s1dQIprwunyap
“0%0L-09

143



(swexdoid [ooyds
1a)Je 10J sadeds
PAIEBYS /SWO0I
asodandnny

[00Y9S A1)

weisoxd
[00Y2S M
1D1[JU0D Jou

SjuapIs YIm apduwexa 105 ‘saoeds saoeds Ul JUSUWAA[OAUL Joeds pareys e S20p Ing ‘asn
SuLayIoIUL INOYIM oSN [BI9UIT UIyIm asn [edads uryim Ajunuwod 10§ Se pojeusIsop ssofun -Kunuuiod
saoeds pareys asn Ayunurmiod asn AJunurmiod SU1001 FUT2W PIPULUIIOIAT JOU 10y papraoxd
o1 ariqnd 10211p pajIwIy 2ARY PaluI] 2ARY pue 291330 SI SUWIOOISSB[D UM are saoedg
0} paugisap syied 0) PAPUSWTLOIY 0} PAPUAILOIY apraoad pino) asn Ajunuio)) :KAunuuo )
asn
A310u9 s Surpng
1]} JNOQE WIBI]
01 sanunyioddo
aear)
sqe] ASojouyda,
I10] santumroddo
Joou
[ooyas 10 uryied Suool1
P219A02 uo spoued pardnooo juapnis 10y
IR[OS ‘SUOTIBIdUIT sjapno  jooxd-prma,,
A319u2 2)15-U0 10 Jue)sisar radwe |,
10J SUOTIEIIPISUO)) udIp[IYd
SuI001 swoo1 pardnado JO yordIJO N0
seale pardnaso yuapms 10J JU3PIIS 10§ S12[IN0O 2q 0] 100[J paysIuy
uore[MIIID 10y sjapno  jooxd-pimya,, Jooid-priyo,, 10 *019 ‘Swo01 QA0QE 7S PR1BI0] SaNI[IoB]
PAIPISUOD WAISAS 10 Jue)sisar sadwe |, Juelsisar radure ], J0UDIJUOD "212 ‘SUOISIAQ[Q) 190 pue
UOL)BIIUNIIIO)) UIP[IYD udIp[Iyd 10 Sundsw ‘s10)2afo1d SUIO0ISSE]D
UOIBULIOJUL JO [oBa1JO N0 JO [OB2IJO N0 2q ur juswdmba 107 s19PNQ 211 Jo ugisop
Tooqas Aeydsip 2q 0] JOO[] paysIuly 01 J00[J paysIury oIpne "912 ‘rndwod o) oy
0] sAemyrey JA0QE _ S PaIed0] JA0QE _ S PRIBd0] pue s10192[oxd S, 19(2e2) ‘s1010afoxd pa1erodioour
ul S10)1uow *2)9 ‘SUOISIAJ[D) *219 ‘SUOISIAD[D) ‘sad1j30 1] SUIOOISSE[D sI
pajunour [fem ‘s10392l01d ‘s10120l01d ur asn 1nduwod unpm ASorourda) AZojourpa ]

JO asn 107 dp1AOId

10J S197INQ

10J S19[INO

10J 9p1a0ig

JO 9STL 10J 9PIAOIJ

:A3orouyda

144




2)BIID 0) JJBIS
JoJ papraoid

10J papraoid 23e101s

papmo1
saoeds aInsia Jo junoure aenbapy [23] 1,U0p

Jom sjuopms SUI00ISSE

SBAIE AJIATIOR dnoi3 10y pue Jo pquinu 3urmord 1D Surgoed)

PUE SUWIOOISSB[D JI0M JIIBI] © 10J MOT[E 01 (93rds 110ddns o)
122U PAIdPISUOD foIE] [enpIAIpUI arqeudisseuou) doeds S100pINO pue
sjods Suudyien ‘sA0] ‘s[eLd)eW oy papraoxd BI)X3 SI 2197]) 2asuy sIo0puI 1oq
papmoId '919 ‘SA0] ‘S[eLIdRW Furyoea saoedg sjuapmys SUI00ISSE[

3uraay proae gunpoe) v [1® 10J papiaoid saords 2o1j0 Jo 1aqunu 1od Jo azIs

0] ySnoua apm 10§ papraoid aFei0ls 25e101s Jo urypm papraoxd syuawaxinbar aoeds Jenbapy
1B 181} SABMIIRd Jo yunoure enbapy junowe denbapy J3e101§ PIPUIWUIOII SUIS() :90edg
moAe| siuared pue

pozuedio WoO0ISSk[d dFeurul 0) syjuednado

pue uead Asea pue paziuedip T[e 10J

JUSWIUOIIALD suoisiaoxd sjuared 0) Funosom

skemiped JUIWITOIIATD Suikerd AIESS920U Surpeadde oq pnom pue
Je3iaeu 0) Aseq SwAeld pue pue uruied| 118 yim TR} JUSUILOIIAUD uny syooj
TooYas jo gururea| o3euew 0} o3euew 0) Ased TUOWITOIIATD JIApEIE 1001725 YL
UORZIUESIO 183D Asea pue pazruegiQ pue paziuediQ [BUOISSAJOI] ‘Funrosom ‘unyg :uorssaxdury

Amoey

SWI001 10 SBaIR
UIR)120 AJTIUapI 0)
UOLBUIPIOOD 10[0))

w001 PAIO[0 PawIaY)
aean 01 Hmumyuoddo
SI0[02 JO

uonenea derodioduy
UONBIIUIIUO0D
QOUBYUD 0] Pasn sany
121002 A[[BIdUAD)
SIYSIUT] pue

iy 1oy [nyAerd
pue Surjenwmns

3I® By SI0[0D JO 35()

w001 pa10[0d
paway) Aeard

01 Ayiumodd
SI0[02 JO UOTIRLIBA
arerodioouy
UONENUIIUOD
JOUBUD

0] pasn sany
19[002 A[[BISUID)
saysIuIy

pue amyrumy

10} [nyAed pue
Sunemumns aie
1B} S10[09 JO 3s()

WOo0I PaI0[0
pawdy) 29e31d
01 AyrunyioddQ
UO[eXe[al
djowoid pue
UoNenuIdU0I
JdURYUS 0) pasn
SaNY 19[009
A[[e1auany

Su1001

P310[03 potay)
aeann 01 Arumyzoddo
SI0[0J JO

uonernea erodiodug
UOTBIIUAIUOD
JDOUBYUD 0] Pasn sany
191009 AJ[RIoUAD)
SIYSIUI] pueE
iy 1oy (nyAeyd
pue Surnemumns

a1k JBy) SI0[0D JO 2SN

S10[0))

145



aenbape jou
SI UONB[IUA [RINIRU
J1 sooeds WOOISSE[D

pauonipuod saoeds
10} suoneIapIsuo;) pauonIpuod
SeaIe ‘smopurm
uns a1 wolj yuawdmba yuowdmba Surddeu 105 papasu Jrqerado
SuIpeys 10 urel 10j Suneroudd Suneroudd J1 SOPRYS MOpUIM 91qR1IOJWO0D
shkemied pavao) e yuowdmba 183y 13110 183y 13110 aeiado 0y Aseg pue
sojewr]d feardon guneIouad 1.1 19110 10 asn 1nduwod 10 9sn nduwod UOTIB[IU2A [BINIEU 002 S[29]
J0] PapUAWIUIOII 10 9sn 19mdwod 10y 10J sooeds 10J sooeds 10] MO[[B 0) SMOPUIM dords oy [,
SIOpLLIOD Je-udd() e saoeds pauonipuo)) pauonIpuo)) pauonpuo)) 9erado 0) Aseg $JI0JUIO))
saoeds
J21JJ0 10
Passasse sano1
UonENIBAg
SplIezey oIy 10J SWI00ISSE[D
SUOTIBIAPISUO)) 10J passasse
S2INOI UONENJeAT SN0 UOTIENJBAT] UOTBULIOJUT $2INOI UONIENIBAT
SpIezey 211 spiezey a1y pareaI Spaezey 211y
10J SUOIRIIPISTOD) 10] SUOTIRIAPISTOD) [00Y2S 12110 10] SUOTIRIIPISUOD)
S191dPBA) SEliplie] 10 UIP[IYD SIYIRD)
SOINOIWONENJBAT e £q 9[qIssaooe £q 21qrssaooe Jo saqy Teuosiad Aq 21q1ssadoe
SpIRZEY 2I1J K[UO SUWOO0ISSE[D AJUO SUIOOISSED 199101d 01 AUO SWIO0ISSED
10J SUONBIDPISUO)) e ul 35v101§ u1 35e101§ SII1JJO PIYI0] ur a5e101§ Kayeg
sgumneaw Juared
10J PAIIPISUOD
SUI00I SUWIOOISSE[D
JDUIIJUOD UM YSIp §,I9IEI)
pue Sunddn e 10] papiaoid 2oedg
SUONIPUOD "9)2 ‘sA0) ‘S[eLId)RW

SuPjI0M [BIPT

Sumnpoed [e

146



[ooyas

[ooyos NoYInony) urdIsks Suoo1
INOYSNOI) WIDISAS UONEITUNUIIO) e QOUIIDJUOD
UOIBIIUNWWO)) sio12afoxd /aunaau
s10122foxd ‘SII00ISSE[D ur s10)92foxd [00Y2s noy3noiy)
[ootas ‘SUI00ISSR]D ul }Sap s 1ayoea) ‘Suool wW)sAs uopedUMUWO) | srayoes) 10§
INoY3noIy) wIsAs Ul yS9p S 19083} je 9sn 19ndwod QJU2IAJU0D s10}23(01d ‘swooisserd papraoad st
uonedmunuIuo) e 2sn 12ndurod ‘spIeoq)rews /3unaau Ul YSap S, 1208 Ik 3sn AJooura9)
UOTIBULIOJUI [0012S ‘SpIROQLIBWIS (S[00) :S100] pue $3217J0 Ul 1ondwod ‘spreoquiews | gendoxddy
Jo Aerdsip rensdiq Suroed opdurexg Surpoed) ojdwrexy e asn 1ondwo) :s100) Sumyoed) ordwexy | :Aojourdal
UONEBINP? S, PIIyd
Ul JUSWIA[OAUL uonesnpa
o5emooud S.PIIy2 UOTIBINPA S PIIYD
0} sjudred Ul JUDUIDATOAUL Ul JUSUIDA]OAUL
10J UOTRULIOJUI o3emooud o8einooud
Kerdsip 01 o1 sjuared 0] sjuared 10]
papraoxd st aoedg 107 UOTIBULIOJUI uoneurroyur Aerdsip
yIom J10M Keydsip 01 papraoid st 2oeds e
Juapmys Aepdsip o} J10Mm Judapmys Aepdsip uapnys Aedsip o) 0} papraoxd J10Mm Juapnys Aepdsip
papiaoad st aoedg 01 papraoud s1 aoedg papraoad sy aoedg e st aoedg 0} papraoid st 2oedg e skeydsiq
SImoy [0012s
Iaye Aununuod
Kq pasn st
Apraey g1 papraoxd woo1 YIea
Suny3diy 100pIQ SBOIR AJIATJOR UIBLIDD ur Suny3y
sARMI[ET SINOT| [00TDS IR ur Sunwup WSy 10 suondo
ur sAeydsip Arunururod Aq pasn seaIe 10y suondo 1prsuo) e TUAIITJIP
}I0M JUIPIYS 10 S1 A1) J1 papraoid JyIom ‘Sunum papiaoxd os[e Inq
Sunys eroadg Suny3i| 100pnQ SeaIR ‘Buipeal OS[E SIPBYUS MOpUIM U3 (eI
SBAIE UONB[NIID SEQIE AJTATIOR UTRLIDD AJIATIOR UTEIID U 107 papraoxd nQq ‘Suro0IsSe[d Jo Kuord
10y papraoad ur Jurwrrp w3 Sururwip 13 107 gunys ur 31| [eanjeu 1oy ST QIA L.
Funysi aenbapy 10y suondo 1apIsuo)) suondo 19pIsuo) e aenbapy smopuim uddo 2318 e Rliri|

147



sAemyed yAerd 10J 3[qeLIOJWOd unj syoo[
‘Gunsa1our 9)eaId JUDUIUOIIATD JUIUIUOIIATD 1295 1o JUDTLUOIIATY [00Ys Ay 1,
01 sanrunitoddQ Summod[om ‘unj e gurmoopom ‘ung sooeds 21]J0 e Sumodpom unyg ‘uorssarduwy JuIpMmI§
19
SIUDAD AJIUnuItuod
‘UonINNSu0d dIyjen
s1uapnIs (uonnyjod astou)
Sunoensip noyim 10J SUOTIRISPISUOD
so2eds UOIIBAIISQO seare pay1dads UONEI0[ 00715
WO} SUWI00ISSE[d seaIe Ul UMOP S[OAJ] seaie
ojur 998 payads ur umop astou daay 0} Koeaud pay1dads ur umop
0] sanmumiroddp S[9A9[ astou daoy suondo a1e 2191 | 10J WOO1 O)ul S[9A9] as1ou doay
210 01 suondo axe 213Y], e 2] ‘SIUAAR SMIIA PIII] 01 suondo are a1y ],
‘SJU2A2 AJTUNUINIOD 1) Ajununuod PIM UONONPaI SUIOOISSB[D
‘UONINISU0D *SIUDAD ANUNUITIOD ‘UONINIISUOD 35101 10 S3oedsS pue saoeds AJ1A1)0®
ougen ‘uondNINSu0d ‘duyjen ‘ogen uonensmamupe UAM]9( SALIBPUNOq
(uonnjod asiou) (uonnyjod ssrou) (uonnprod astou) Ia1)o pue sjqexado 10
I0J SUOTBIIPISUOD 0] SUOTIBIIPISUOD 10J SUOTIRIIPISUOD ‘SUI001 U PAXIJ M TMOP 1D
UoIe20] (00725 UonEIO[ [007IS e uoneI0] [00Y2S ‘SO0LJJO PASO[) e 9q UBd SuUONIRNSI(] souepunog

saoeds uoIeAIRSqO
juaed pue

SBAIE UONR[NIIID
ur Juneas

I10J SUONEBIIPISUOD)

saoeds Suuayed

ur I[Ny 100pIno
10J SUOTIRIDPISUOD
pue yuswdinba
Joopno denbapy
paystuijar 10 ‘paurdd
‘pooerdar aq AJised
ued 1By saysmIy
pue amunyg
papaau Ji saoeds
Knanoe agueriear
0] 10 JOUUIAUOD
10J paAour aq AJIsed
ued jey) Juswdinba
pue amjrmg

paysiuiyaz

10 ‘pauedd
‘paoceydax aq Apisea
ued jey) saysuLy
pue oI,
papaau J1 saoeds
A1Aanoe d3uelLIRal
0] 10 20UIMAAUOD
10} paAour

aq AJIses ued

ey Juswdinba
puE 2ImIuIn g

Jyels 107
suonemgyuod
InuIng d1JJ0
10 Iy
Jenbapy

paysuIjal

10 ‘paued[d
‘paoerdar aq Aqised
ued 1.y SAYSIUL]
pue amruwmn,g
Papasu Ji saoeds
Aanoe agueniedl
0] 10 JJUIIUIAUOD
10] paAOw aq AJISEd
ued ey Juawdmba
pue armruwm,j

2IMjIuIny pue
juawdmba
WIO0ISSE[d
Jo uonipuod
pue Ajend)
:uonIpuo)

148



saoeds 1310
oLy 1010t
01 9[qe 2q 0] JJeIs

13D B dARY 0] JJLIS
10J MO[[e 0} pauSisop
saoeds A11anoy

B QAR 0} JJBIS 10
MO[[e 0) PaUFISIp
soords AjAnoy
sjuapn)s AQ pasn

sauty [[B )8 udIp[Iyd
JO MIIA IB3]I B dARY

0] JJBIS 10] MO[[E 0)
PaugISap SWIO0ISSB[D)

u.pyIyd
IaFunok
Aq asn 10§

J0J Seale Judpms SjuapmIs TUdYM IDA0 T[eJ S;udpms sjuawarmbaz
0] SM3IA IB3[D 10] Aq pasn uaym Aq1sea 1, uom 1By SIuapIIS AQ pasn uaym Kj9jes Jueawr
SMO[[E UONE[NDII) e | IDAO [[BJ A[ISED ] UOM QIMTILINY PIZIS AQq 91qIssa20e IJAO TIeJ ATISEd 1, U0M juowdinba
SIDqQUIdW BT[] 2INTUINJ PIZIS pryo aendoiddy Aisea 1B} 2IN)IWIN] PIZIS puR 2wy
[00T[2S-U0T pUE prryd srerrdoxddy SIMNO 10U o1e s9oeds prryo rerdorddy pue Jer[IuIe]
SIUAPNIS UIIMIQ s1qno  Jooxd-priya,, Jooid-prryo,, uonensunupe s1ano  Jooxd-piiya,, S[99J
uornoeIANUI 10 Jue)sisal adwe) 10 Jue)sisal 1adwe) RELNT] 10 Jue)sisal sadure) [00yos Ay,
I2)ap skemiied e 10J SUOTIRIDPISUOD) 10J SUOTIRIDPISUO)) pue sad1J0 10J SUONBIAPISUO)) :K19yes
SUIOOISSB[D
I00PINO JO TOTSN]IUT
pue vase Aerd
I00pINO JO JUNOWIE
Jjenbape ue s1 219y ], Aerd pprom ‘PapMoId
Aerd priom dnoi3 pue Aegd 193] 1,U0p
dnoigd pue Aerd SI0M [ENPIAIPUT S|uapNnIg
/10M [enpIAIpul 10] pajeard Aeyd dnoi3d pue Aepd 010 ‘SBaIR
10} pajeaId sanmumzoddp [ENPIAIPUIL 10 PAIBAID Aepd 100pIno
sapunuoddo Sjuapms sapunioddQ ‘saouds
Swool AJALOR Sjuopm)s JO Joquunu JO IdquUINU SIUAPNIS JO Iaquuinu Aanoe
1eau papraoad ay} 10§ Ajradoad oy 10§ Apredoxd ay) 105 Aj1adoad pazis JO az1g
sooeds Suuoyien e paz1s a1k saoedg pazis a1e sadedg d1e sd9eds wooIsse]) :9oedg
Arurey
a[oyMm )
yuMm ssunaauwt JUAWUOIIAUD
Suraey [ooy2s ay}
J110 duo-uo 0] JUSLIUOIIAUD JWOY
-3U0 UAIP[IYD JY) Woly uonisuel) 1Py
M yIiom ASBd UR 10} WOy I1e 10}
01 3unoadxa 0] Sur[a3J IBIUIS Juruooom
J1 UDIPTIYD B JABT] SWIOOISSB[D) pue

149



UIel pue uns 1)
01 IPRYS 0) SBAIR
Suruwes] pue Aepd
J00PINO 10] FUIpeys
apraoad “Axessasau J1
ajenbape jou

S UOTIB[NUIA [RINIEU
J1 P219pISU0d sadeds
KJIALIOR pauonipuo))
snooJ a1ow Furnnbax
SATIATIOE O
2]B1UIIUO0D 0] J[qQE
2q os[k 0) pue A[oay
Kerd 01 w2IPTIYD 0]
9[QBIIOJUIOD PUB [00
1997 saoeds AAnoy

a1enbape jou st
UONR[NUA [RINIBU
J1 pai1apisuod
saoeds Ajanoe
pauonipuo))
SND0J 10U
Suunbaz sanianoe
10 J)BIUIIUOD

01 9]qe 2q

os[e 0] pue A[a21]
Kerd 0) waIpyd
107 9[qeIIoJUIOd
pueR [002 [33]
soords A11ANOY

Hojurod
119Y) 10J AIBSS990U

J1 SYDBUS PUE I9)EM
s sjuapmys apraoxd
01 3[qE 2Je SIAYILI ],
arenbape

10U ST UONB[IIUDA
[eINIBU JT PAIdPISUOD
SUI00ISSE[d
pauonipuo)

snd0J 210w Sulmbal
SANIATIOR UO
2]BIUAIUOD 0] J[qE
9q OS[k 0) pue A]921J
Aerd 01 uoIpIIyd

10J 9[qeLIOJUIOd pUB
[002 [23] SWOOISSE[D)

u
ONBIUIIUOD
RENEL

10J saords
pauonIpuod
91qe)I0JuI0d
pue

[002 S[29]
d0eds oy
J10JWo))

SAIANOR Suries|
10] ATBSS200U
JruaIpiyd £q

asn 10] deudoidde
yuawdinba uayary
[ooyas ay)

woiy ABME Idpuem 0)
3[qe 10U I8 UIP[IYD
2INSU2 0] puUB SBAIL
urpunoims wolj
SINI[IOR] 100PINO
djeredas 0) papraoxd
sarrepunoq Jadoig
sawn [[e

18 UIP[IYD JO M3IA

sowr)
[1e Je u1p[1yd
JO M3IA IB3[D

150



10} asn 19)ndwod pue
SUIMIIA BIPOW ON
seare AJIALOL

seaIe
AiAnoeur sj00)

10} asn 1ndwod pue
FUIMIIA BIpOW ON
SWIOOISSB[ Ul

SIuIpPMYS 10§
papraoad st

U1 S§]00) SuIyOER) Furyord) 121710 10 S[00] FUIYOEI) 19Y)0 Aojouydal
12110 10 sawed saures J1u019[d 10 Sawes 10N Jendoxdde
omond9p2 deudoidde Jendoxdde oreudoxdde -3y
JO asn 1apIsuo) Jo asn 1apIsuo) JO asn 1apIsuo)) :ASojoumaa],
a10w
Jedionied
0) pue
131129 op 01
pagemooud
2oerd 1oy, uonedonied e
SI [00Y2S AU} [29) uonedroned afemooud uonedronred pue [00Yds
A1 Je1[} OS [OOYDS o3emooud 0] Sjuapmnys o3emooud ur ssa1goxd
a1 noy3noIy) 01 SJUdPMIS JO [Ieal JO B3I IO MIIA 0] SJUApMIS JO [Ieal hili}
papiaoid 10 MOIA UIYIIM SI PUR UI)IM SI PUB SBJIR 10 MIIA UM SI pUB mogqe pood
JIoM JUIPMS SBAIE AJIATIOE UT JI0M AJATIOR UT YI0M SUIOOISSE[D UT JI0M [99] syuapmg
10] sAepdsiq juapnys Jo Aepdsig juapnys jo Aepdsig Juapnys jo Aepdsig :sAerdsiq
UIPID
Jo yoear jo 1no
SoUMIMS FunysI
(Auo Jye1s Aq TWOOISSE[D A7) UM
J1qe1odo) sapeys st Surddeu j1 10 seae
(Auo MOpUIM (1M AJIATIOR UTB)IDD 10]
JJeIs Aq a1qeaado) pue Y3 [eaeu siyS1 wap o) suondp
SOpBUS MOPUIM IIM I0J SMOpUIM (A[uo
PUE JYSI] [BINIBU 10] uaodo o316 JyeIs Aq 9[qerado)
smopuim tado o318 UDIPIYD SOPEYS MOPUIM [[IIm papasu
UAIP[IYD JO [YOBAI JO JO ydea1 jo no pue Jy3I| [BIEU 10] a1yM
Mo saydNMms Sunysry sayoMms Sunysry smopuim uado d3reT Sunysy
seare seale AjAnoe seare Keyd pue ajenbape
AJIANIOB UTB1IDD 10] UTedD 10] SITI] Surues] 107 papraoid SIaI9Y ],

sy wip oy suondo

wip o) suondp

Sunysy arenbapy

Jgsry

151



*9)9 ‘woor deu ‘wool
1omb ‘woor pe Is11y
TUIPIYD IdYJO WOy

KBME “SOA[ISWAN)

0) dwn) pasu jey)
UAIP[IYD I0J [OOY[IS
o) ur papraoid wooy
SINIIvE]

Jo0pIno 107 papraord
93RI0]S [BUOSId]

Aerd yrom

[enpratput 1amb

10) sanumnpoddp

Aed fp1om
[enpratpur jamb
10§ sanunzoddp

*919 ‘IEdM 100PINO
‘SUOTIBITPAW ‘SAIO[2
BIIXD ‘Say[oumn|

swoy :d8e10)8
[euosiad 10y papiaoid
2oeds arenbapy

Aepd yaom
Trenpiarput jomb

1oj seare apraoxd
SWwOO0ISSe]d “d8e10)s
[euosiad ‘sysap
[enpiatpuj :sajduexy

sordg
[euosSIag

SIUQWIDIIUT I
G P229X2 0] 10U asn
19nduwos “yoom 1od

22UO0 UTW(E PAIIXD
01100 19ndwod pue
SUIMIIA BIPIW ‘SIBAA
+C WQIPIIYd 10,4
SIEdA 7 uey)

J93unoA uAIpIIYd

SIUAWIIOUT

Umu ¢ pasoxa o0}
jou osn ndwod
“yoam I1ad 20u0
(g pasox

0} Jou Jnduwod
pue Furmara
BIPaW ‘SIBAA

+C UIPTID 104
s1eak

Z uet) 193unoA
UDIP[IYD 10]

asn 1ndwod pue
SUIMIIA BIPIW ON
019

‘sqe[ ASo[ouyd)
‘SUI00I BIPAW
‘sqe 1ndwo)
107 sanmumzoddQ

SIUDWAIOUT U
G P222x2 0] Jou asn
2ndwod “yaam 1ad

20UO UM(E PIIXD
01 10u 19Induwod pue
SUIMIIA BIPIW ‘SIBIA
+T UDIP[IYD 10,
SIBAA 7 uey)

JOFUNOA UAIP[IYD

152



aduel() "z A1) 1
JUIP[IYD AQ SI10[0D
panayard isea]
"MOJ[RA

"G UdaIn) “§ an[g
‘g ardmg z pay 1
“UIP[IYD AQ SI10[0D
pariajaxd 1so

a8url() "7 Aa1n

‘1 u1p[Iyd Aq SI10[02
panajaid 1sea
"MO[[A "G UIIID)

v onpg "¢ dding
TP 1 uaIppiyd Aq
$10[02 pa1ajaid JSOIN

afuei() "7 K10y ']
JUDIP[IYD Aq S10[0D
paiajaid 1sea]
"MO[[2A

‘G ud2IL) “f anjg
“gardmg T py 1
URIP[IYD AQ SIO[0
pawajard 1sop

afue1() "7 Asin)

"1 Ju2Ip[Iyd Aq SI0[0D
panojaxd isea|
MOJ[2A "G Ud2IN)
anjg "¢ admg g pay
*1 JudIp[IYd AQ SIO[0D
paiayaid 1so

S10[0))

Sur100[] 12qqn1

aARY spunolsAe|d
saoegIns a3pa-dreys
‘pIeY JO 2SN PIOAY
myAerd

d10W $[23J 8]
SOOBJINS UI UOTIBLIB A
SIOO[J 212I0U0D

ou ‘saoeds Ajanoe
u1 SULI0O[] JO§

'0J2 ‘seale pooj pue
SWIOOI 11k 10J SULIOO[]
JUBISISAI I9)eMm
(SINIATIR UIBIID 10]
Sunroofy aerdorddy

2oeyIns agpa-dreys
‘pIBY JO 2SN PIOAY
[yAerd arow

S[29] 18]} SOJBJINS
Ul UOTJELIEA
punoid

a1} uo aoe(d

oye) SaNIALOR
12710 10 SuIpeaI Ji
SOOI BIPOWT} [N
pUE SaLIBIqI]

ur sgurysrumy

pue SuLIoofj jos
ISIN)IAIOE UIB1IDD
10j Sunoofy
ajendoxddy

saoejans afpa-dieys
‘pIBY JO ISN PIOAY
seale AJIAlOR
JURISHJTP 2)ed1pur 0]
SurI00[] UT UOTIBLIEA
myAerd

210w S[23] 1B}
S20BJINS UI UOTIBLIBA
SIOO[] 2)2I0U0D

OU ‘SUIO0ISSE[D

ul SuLI00[J 1JOS

SQOBJINS
pley Jo

IS [BUUTULJA]
:s20BIING

153



Design Methodology for Early Education Facilities

Financial Models

Following is an example assessment of cost to build for different types of early education

facilities. The financial models are based on existing project and use estimated values.

Financial Models

® $510/ sf @ s120/sf @ s100/sf
® $460] sf
o $400] sf @ 380/ sf @ 80/ sf

1) New construction of stand-alone facility:

2) Tennant improvement in existing high-rise building:

3) Converting classrooms in elementary school for preschool program:

The financial models are based on the following projects:

1) New construction of stand-alone facility:
a. Two portable facilities on an elementary school campus for a preschool
program**°
i. $600,000 total cost
ii. 1,520 square feet
iii. About $400 per square foot

130 (Waikiki Elementary School Mindful Learning Center n.d.)

154



b. Eight classroom buildings on an elementary school campus for elementary
grades®®
i. $6,000,000 total cost
ii. 13,000 square feet
iii. About $460 per square foot
c. New full elementary school campus including preschool program and
elementary grade levels'®?
i. $40,000,000
ii. 78,404 square feet
iii. About $510 per square foot
2) Tennant improvement in existing high-rise building
a. $80-$120 per square foot!33
b. $2.30 per square foot equals estimated monthly rental cost™**
3) Conversion of classrooms in an elementary school for a preschool program
a. Typical elementary classroom size of 980 square feet'*®
b. $80,000-$104,000 cost per classroom to convert to preschool program?3®

c. About $80-$100 per square foot

131 (Belt Collins Hawaii LLC 2013)

132 (Hawaii State Department of Education 2015)

133 (Conversation with Architect on Typical Office Renovation Projects 2016)
134 (Conversation with Architect on Typical Office Renovation Projects 2016)
135 (Educational Specifications (EDSPECS) For Elementary Schools 2008)

136 (Hawaii State Department of Education 2008)
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Design Methodology for Early Education Facilities

Program Activities!®’

Following is a list of program activities based on existing early education standards and
research from precedent studies. Each program activity is first associated with
appropriate early education program philosophies and then with the program spaces that
fit the needs of the activities. More than one program space may be considered
appropriate for each activity. This is not a complete list and should be added to and

updated over time.

137 (American Academy of Pediatrics 2011) (Ka Hei 2016) (Hawaii State Department of Education 2016)
(Educational Specifications (EDSPECS) For Elementary Schools 2008) (Perkins and Bordwell 2010) (Freitas
2015) (Freitas 2015)
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Design Methodology for Early Education Facilities

Program Spaces

Program spaces refer to the spaces listed in the program activities chart. Program spaces
are organized by program type using Space Use Codes. Each program space has an ideal
size which is either given as a set square-foot area or a size based on number of students
per classroom. This list can be used to select program spaces for the start of the design of

a new facility. This is not a complete list and should be added to and updated over time.

Program Spaces

Activities to Spaces Program Type®®® | Space Program Space'*° Size of
Use Space 14
Codes™*®

- Individual desks 100: Classroom Activity/ Classroom 42 sf/ child

- Small group desks Facilities

- Large group desks

- General activity with sink

- General activity without

sink

- Quiet Room General Indoor 35 sf/ child

- Food Lab

- Water play area

- Music room

- Outdoor class setting General Outdoor 75 sf/ child

- Small group tables

- Large group tables

- Water play area
115 Non-Assignable Space 20 sf/ child
115 Classroom Storage 80 sf
115 Classroom Toilet 80 sf

- Small meeting room 300: Office 310 Administration Office 120 sf

Facilities

138 (NCES National Center for Education Statistics 2006)

139 (NCES National Center for Education Statistics 2006)

140 (perkins and Bordwell 2010) (American Academy of Pediatrics 2011) (Educational Specifications
(EDSPECS) For Elementary Schools 2008)

141 (Perkins and Bordwell 2010) (American Academy of Pediatrics 2011) (Educational Specifications
(EDSPECS) For Elementary Schools 2008)
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- Admin storage

- Large conference room

- Media Lab

- Indoor Multipurpose room
- Adult Multipurpose room
- Stage

- Outdoor Multipurpose
room

- Kitchen
- Food Lab

- Children’s Dining

- Quiet room

- Staff break room
- Staff toilets
- Staff workroom

310 Director’s Office 160 sf
315 Staff Support/ Storage 380 sf
350 Conference Room 200 sf
500: Special Use Media Lab 1,200
Facilities
600: General Indoor Multipurpose Room | 1000 sf
Use Facilities
Outdoor Multipurpose 1000 sf
Room
Serving Kitchen 600 - 905
sf
Serving/ Dining Area 975 - 1500
sf
Cafe 350 sf
645 Quiet Room/ First Aid 100 sf
645 General Facility Storage 200 sf
645 Laundry/ Shower Room 100 sf
650 Staff Break/ Toilet 350 sf
Playground 2,000 sf
Covered Playcourt 75 sf/ child
Open Play Field 75 sf/ child
Outdoor Storage 80 sf
Stage, Storage, and Toilets | 1240 sf
WWW: Observation 9 sf/ child
Circulation
Entry 200 sf
Reception 120 sf
XXX: Building Maintenance Room 80 sf
Service
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Design Methodology for Early Education Facilities

Program Layout

The program layout section of the design process uses the Space Syntax Grasshopper file
that can be accessed on the Rhinoceros 3D modeling program.*? The program spaces
and the ideal sizes shown in the previous section are used as the data input for the Space
Syntax file. The outcome of the data input is displayed as several different diagrams in
order to show the most efficient layout of spaces. The Space Syntax file is used to find
quick solutions for laying out the spaces of a future facility and can be easily modified to
change the size or quantity of spaces while updating the diagrams in real time.1** The
diagrams can be used to analyze the layout to assess if it fit the needs of future projects.
The figure below shows a suggested use of the Space Syntax file using an example

facility program list.

[OTADMINTSTRAT 10N
1 EUFTORT
2 LEARNING

3
4 TION 1

5 CIRCULATICON 2
& ENTRY

Once program spaces and sizes are inputted, the outcome is a series of diagrams that
represent the facility layout. These diagrams can be used to create massings of the spaces
in the Rhinoceros program. These massings can then be imported into other programs
such as Revit in order to further develop the design and to start the architectural

drawings.

142 (Grasshopper 2016)
143 (Nourian 2016)
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Input

- TTT

Outcome Analyze Reassess Outcome

The diagrams created by the Space Syntax file can be used to analyze the layout and, if

need be, reassess the layout or inputted data to create a new layout.

e

Outdoor Spaces
Mauka Zone
(Forest activities)
. Food-related/
Agricultural Zone Multipurpose <—Gathering Spaces
(Harvesting, skill development) - -
™ Classroom, General <«—Student Spaces
Activity RoOm. Outdoor
Classroom, Quiet Room,
First Aid, Laundry Room
Makai Zone o _
(Management) Slflees, SEL ST <— Administration
Staff Break

Spaces

There are many different methods for creating a layout of program spaces. These may

focus more on the needs of the future project, configured to fit the project site, or

arranged to reflect certain cultural aspects extracted from research on the project site.

The figures above show examples of program layouts based on cultural aspects.#*

144 (Minerbi 1996)
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Design Methodology for Early Education Facilities

Site Considerations

Site considerations consists of two sections: site analysis and site evaluation. Both are
necessary in order to identify the most appropriate and ideal site for an early education
facility. These can also be used to develop design ideas for the facility’s overall design.
The site evaluation section can be used to assess more than one potential site. The
scoring set for the site evaluation helps to eliminate unfit sites and to reveal the most

ideal site.

Site Analysis

e Urban Land Use: ldentify urban areas for implementation. Agricultural and
conservation sites are not suitable for a school facility.1#°

e Traditional Hawaiian Land Division: Identify the mokupuni (island), moku
(district) and ahupua‘a of potential sites. 4

e History and Legends: Seek an understanding of the history and legends
associated with the site.!4’

e Existing and Potential Elementary Schools: Identify schools that already offer a
preschool program and are in need of renovation or an addition. Also, look for
schools that anticipate including preschool classes but do not have a preschool
program.48

e Demographic Studies: Could include various studies such as density by
determining population per square mile in order to identify areas with a high
population that may need a new school facility.#® Other studies could include
academic or financial attainment in relation to the studies in chapter one that

145 (City and County of Honolulu 2016), (Hawaii State Data Center 2013)

146 (AVA Konohiki Website Team 2016), (Kamehameha Schools/ Bernice Pauahi Bishop Estate 1987)
147 (Internet Sacred Text Archive 2011), (University of Hawai'i at Manoa n.d.)

148 (Hawaii State Department of Education 2016)

149 (State of Hawaii Office of Planning 2016)
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highlight participation in early education programs show higher rates of academic

and financial achievement later in the participant’s life.t>%%5!

e Zoning and Building Type: Identify areas and buildings appropriate for an
educational or child care program. These include zoning type AG-2, C, R-20, R-
10, R-7.5, R-5, R-3.5, A-3, AMX-3, B-1, B-2, BMX-3, BMX-4, IMX-1, and the
Kaka‘ako Community Development District.!?

e Infrastructure: Identify site-specific water, utilities, and transportation elements,

including water and sewage pipes, flood zones, and public transportation.

Site Evaluation
e Community Assets [score of 0-5, weight value 30% of total score]:

o The community has child service organizations, family service
organizations, club organizations, religious sites, recreational facilities,
existing schools in the given area, government and public safety places, art
and theatrical places, museums, and retail services.'®

o Existing community resources are available for use by early education
program.

o Existing community resources are lacking, which means implementation
of an early education program would bring resources to the area.

e Site Access [score of 0-5, weight value 20% of total score]:

o Site has clear and easy access to facility for students, parents, and
guardians.

o Site has opportunities for drop-off area and parking.

o Site has clear and easy access to facility for emergency vehicles.

e Site Surroundings [score of 0-5, weight value 20% of total score]:

o Appropriate barriers surround school.

o Pollution and noise can be controlled and minimized.

150 (Jones, Greenberg and Crowley 2015)

151 (Schweinhart, et al. 2005)

152 (City and County of Honolulu n.d.), (City and County of Honolulu 2016)

153 (U.S. Department of Education 2016), (Office of Innovation and Improvement 2014)
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o The functions of surrounding properties will not negatively affect the
facility; this includes but is not limited to safety, circulation, and conflict
of functions.

e Cultural Landscapes:
o Climate Analysis [score of 0-5, weight value 10% of total score]:
= Note types, names, and cultural significance of local rain and
winds.
= Site design use of sun path, types of rain, wind direction, etc.'>*
o Natural Features [score of 0-5, weight value 10% of total score]:
= Includes mountain range, valley ridge, streams, coastal areas,
vegetation, etc.>®
= Note the names and significance of the natural features.
= |dentify the on-site native plant and animal species and their
significance.
= Site has proximity to natural features for use in early education
program.
o Views and Orientation [score of 0-5, weight value 10% of total score]:
= Identify primary and secondary views from the site.
= Understand orientation of the site in cultural terms in order to

understand the site’s place on the land and proximity to key areas.

154 (State of Hawaii Office of Planning 2016), (Alameida 1997), (Alvarado, Index of Winds 2005), (Alvarado,

Index of Rains 2005)
155 (Map Data 2016), (USGS 2016)
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Below is the evaluation chart to assess potential sites:

Site(s) Community | Site Site Views and | Natural Climate Total
Assets Access Surrounds | Orientation | Features Analysis | Score
Wi = 30% W;3=20% | Ws=10% | Ws5=10% | We=
W, = 10%
20%
Potential Si1=Xx S, =X S3=X Ss=X Ss =X Se=X
Site 1
Ci1=x% Co=x% | C3=x% Cs=x% Cs=x% Cs = X% D =x%
Potential Si1=Xx S, =X S3=X Ss=X Ss =X Se=X
Site 2
Ci1=x% Co=x% | C3=x% Cs=x% Cs=x% Cs = X% D =x%

i = Categories 1-6

Si = Score of 0-5

Wi = Weight value of each category
Ci = Category score; (Si + 5 x W; = Cj)
D = Decision factor;

Represents the percentage of criteria met for an ideal early education facility site; (3.Ci = D)

Si = 0 in any category disqualifies the potential site

Si =1 Itis unfit for an early education facility site

Si = 2 Needs improvement for an early education facility site
Si = 3 Meets expectations for an early education facility site
Si = 4 Exceeds expectations for an early education facility site
Si = 5 Exceptional quality for an early education facility site

The site evaluation process includes a scoring system with a range from zero to

five and includes a chart for identifying cultural landscape aspects and possible ways to

translate this information into the design of the building. A percentage score is

determined by dividing the given score by the total possible score of five for each

category (Si +5). This percentage is multiplied by the weight value percentage for each

category in order to get the total category score (Si + 5 x Wi = C;). The sum of each

category score gives the total percentage of criteria met for potential sites.
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Design Methodology for Early Education Facilities

Final Design

It is important to include facility design guidelines, financial models, and site
considerations in the development of the facility. The cultural research conducted for the
site can be translated into design ideas for the facility. The culture-related design ideas
are organized into three categories: building symbolism, creating a connection to the
land, and considerations for program spaces. As mentioned in the program layout phase,
the massings created in the Rhinoceros program can be imported into other architectural
programs such as Revit to further develop the design and to create architectural drawings.
The result of the design phase depends on the needs and the vision of the client or the
surrounding community. This final design phase also involves two traditional
architectural phases: schematic design and design development. If the process moves
forward, the next phases are construction document, bidding, and actual construction
phases, the completion of which brings the project to its end; these final phases are not

included in this design methodology for early education facilities.

For cultural elements to be implemented into the design, the following steps should be
employed:

1. State the scope of the cultural analysis.

2. Research on the history of the culture and existing examples frameworks and
studies on methods of integrating culture in design.

3. Research on the specific project location.

4. Organize the information using an existing method researched in step two or
organize by the three categories: building symbolism, a connection to the land,
and program spaces. Use this information to generate design ideas for the project.

5. Present the information to the client and/or community.

6. Implement appropriate design ideas.
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Below is an example design idea chart for cultural aspects of a site. This chart can be
presented to the client or community in order to determine design ideas most appropriate

for implementation in the early education facility.

Cultural Landscape Building Symbolism Connection to Land Program Spaces
Aspects

Views and Orientation
Natural Features

Climate Analysis

History and Legends

Kitchen| Dining Covered

Area

s
f

— Mtn|art/ f I
Music /
— Staff [otudio Playground | |
Breakr- 2 J |
‘ T ) )'
Staff| F—= [
Sppt Classroom| j !
‘ | T L Classrool | !‘
Entry [ - 1‘ /‘
Observation /i
L ST [
/| Dir-lQuie N1
/ Off |Rm Iy

= [Classroom( | |

Qutdoor |
S Classroom| [
Classroom v

i e ]

The figure above shows an example facility program created in Revit by importing a
Rhinoceros massing of a program layout. The floor plan and perspective image show a
transition from the schematic design phase to the design development phase.
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GLOSSARY

‘aina — Land.

‘ao‘aoa — A sea breeze.

‘0launiu — A wind on Hawai‘i and at Kapalama, Honolulu. Coconut-leaf piercing.

ahupua‘a — Land division usually extending from the mountains to the sea.

haupe‘epe‘e — To play hide-and-seek.

kalo — Taro, a type of aroid plant cultivated since for food.

Kapalama — Wood enclosure.

kikalahale — A rain and wind famous at Honolulu

lo‘i — Irrigated terrace.

makai — Ocean.

mauka — Inland.

ua po‘o lipilipi — rain at Kalihi. Adze-like heavy rain.

Waikiki — Spouting water.

Resource for Hawaiian words was taken from the Na Puke Wehewehe ‘Olelo Hawai‘i
(Ulukau Hawaiian Electronic Library: 2017)
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