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Abstract

This thesis examines blended indoor/outdoor educational spaces for children 
in public school from fi rst to sixth grade. This next-generation school features a 
hybridization of indoor and outdoor learning spaces which blur the line between 
both educational settings – building and nature. These hybrid spaces, referred 
to collectively as a forest-school, enable a fl exible curriculum with connections to 
nature through large expanses of glazing and direct access to the site via operable 
doors and windows. Located in Middletown, IN, Fall Creek Woods Forest-School 
is situated on a site that has a mix of forested land and restored prairie for 
exploration and study.

The goal of this thesis is to push current defi nitions of public educational 
architecture and support the increasingly positive statistics which affi  rm the value 
of indoor/outdoor educational environments.
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 This thesis, as many do, started out with 
just an idea. I wanted to create a better model 
for American public education, one that wasn’t 
so stagnate and confi ning. A model that wasn’t 
so focused on security that it turned students, 
into inmates.

 To begin this process, I devoted myself 
to a semester the research and development 
of a design proposal. This proposal featured 
three research modules, focused on answering 
very basic questions: What is a school? How 
do we design them? What could we do better? 
The subjects covered begin with a description 
of several avant-garde educational methods, 
followed by the history and development of 
educational architecture. They then move 
to present day design practices and recent 
developments in educational architecture post-
COVID 19. The content reviewed concludes 
with a deep dive into materiality and its 
presence in educational architecture.

 In addition to research, I also collected 
a series of precedents, an architectural term 
we typically use for something designed that 

serves as an example to justify a subsequent 
design decision in our own work. These 
precedents ranged from new educational 
models, such as forest kindergartens, to actual 
schools. These inspired further research 
and gave way to a number of future design 
decisions.

 The fi nal product of the proposal was 
to begin making pre-design decisions, which 
would stream-line the following semester of 
pure design. Examples of pre-design included 
selecting and studying a site, understanding 
local, regional, and national code standards 
that need to be employed in the design, and 
looking at current models for how the spaces 
within your design need to be organized and 
crafted. Specifi cally, I looked at all the diff erent 
spaces that traditionally make up schools, 
cafeterias, classrooms, offi  ces, circulation, 
etc, and then how to best organize them for 
optimal student and staff  use. Having a solid 
foundation of research and initial design 
completed early made for an easy transition 
into the design phase and allowed me to 
spend more time fi nessing my fi nal product.

 While the previous semester was chock 
full of mandatory deadlines and reviews, the 
next semester was left to each student to 
organize. This had both positive and negative 
aspects. On the one hand, I was free to explore 
and design at my own pace, which allowed me 
to spend more time than one usually would on 
things like analyzing and documenting my site, 
studying natural features, and exploring

PROCESS ANALYSIS
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various educational models. On the other 
without mandatory deadlines, I suff ered from 
a good deal of unintentional procrastination. 
I wanted things to be perfect from the minute 
my pen hit the paper, and thus spent a lot of 
time researching and studying how to do that. 
The folly in this was that I had little to show for 
my research in terms of design. I needed to get 
my ideas out of my head, and on to paper!

 I started by designing my site layout. I 
had thoroughly studied my selected location 
and felt confi dent about laying out my new 
school. The site was also a critical aspect of 
my design goal, as I wanted to create a school 
which worked with the local nature. I wanted 
it to be a blend of forest kindergartens, which 
are entirely outdoors, and the best of modern 
schools, which are traditionally indoors. I even 
worked with a representative from Red-Tail 
Land Conservancy, a non-for-profi t which 
manages the land I selected for my site, to help 
me understand and design for the existing 
nature.

 While drafting my initial site design, 
I realized that the traditional model for 
education in America wouldn’t work for my 
design. I needed to fi nd a curriculum which 
supported and enhanced the goals of my 
design; to educate with a better, more student 
driven model focused on the user experience. 
I found the Montessori model to fi t perfectly 
with my goals and began to design with their 
curriculum in mind.

 The architectural design portion of this 

semester progressed very quickly. I had so 
much research and so many ideas that the 
designs came about far more stream-lined 
than my previous experiences. Within a few 
weeks, all of the components of my design had 
come together and I had a created a school 
that incorporated all of my thesis goals. I am 
incredibly happy with the work I have done.

 Still there’s always more to be done, 
especially when it comes to architectural 
designs. After completing my fi nal 
presentation, I began crafting this thesis 
booklet and in doing so found things that 
I wanted to expand on or develop more. I 
cataloged these ideas through a series of 
quick graphics in a section near the end of this 
booklet. These “next step” sections are often 
quick and dirty, but serve a good purpose in 
that they show the potential for further design 
development.

 Looking back, I feel that this was a very 
successful design thesis. I greatly enjoyed the 
process of researching, learning, and designing 
a new typology for public schools and I ended 
up with something that I am really proud of. 
Still there are some things I wish I had done 
better. As previously mentioned, I tend to 
suff er from a need for perfection in my design 
process. This slows my progress towards a 
fi nal product and makes it diffi  cult at times to 
get feedback. After all, you can’t get feedback 
on nothing. If I were to change anything about 
this semester, it would be to be less critical of 
my work and more focused on exploring freely.
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Thesis Question: How can we rethink the way space design 
encourages an environment of learning in public elementary 
educational facilities.

Thesis Statement: Through the introduction of nature and 
outdoor learning spaces, we can redesign public educational 
facilities to center on the experience of learning and promote 
student exploration and growth.

Project Description: This thesis explores principles of educational design which blur the line 
between indoor and outdoor spaces and bring nature back into the educational environment. 
At their foundation, these principles focus on giving students and teachers access to the natural 
environment to use as a teaching tool and inspiration for further exploration and growth. 
Additionally, access to nature in the educational realm has proven to benefi t student retention, 
increase testing scores, and create healthier children. (Louv) 

This thesis examines the design of a blended indoor/outdoor education facility for children who 
were introduced to fi rst-generation forest kindergartens in their youth. Serving kids from fi rst 
to sixth grade, the proposed next-generation forest school will feature a combination of indoor 
and outdoor learning spaces, blurring the line between educational settings – the building and 
nature. The combination of indoor/outdoor learning spaces enables the conduct of a fl exible 
curriculum, supporting new forms of learning spaces and learning technologies. Located just 
south of Muncie in Middletown, IN, the proposed Fall Creek Woods Forest School is situated on 
an ideal site as it has a mix of forested land, restored prairie, and untouched farmland.

The goal of this new school design is to push current defi nitions of public educational 
architecture and support the increasingly positive statistics on the impact of indoor/outdoor 
educational environments.

ARCHITECTURAL 
INQUIRY
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IMAGE A: OUTDOOR GATHERING SPACE
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RESEARCH PROPOSAL 
REVIEW

This section reviews the three research 
modules driving this thesis proposal. The 
subjects covered begin with a description of 
several avant-garde educational methods, 
followed by the history and development of 
educational architecture. They then move 
to present day design practices and recent 
developments in educational architecture 
post-COVID 19. The content reviewed 
concludes with a deep dive into materiality 
and its presence in educational architecture.
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The foundation for this thesis research, and the fi rst 
of three major topics studied during this semester, is 
experiential educational styles for K-12 schools and 
the architecture designed to support them. 

 These included traditional educational facilities 
as well as some of the newer, more avant-garde styles 
such as Forest Kindergartens. This particular fi eld of 
research was chosen because of its direct relationship 
to this thesis subject: a new mode of thinking for 
the design of educational facilities. The educational 
styles, methods, and facilities that are presented 
in the following module all have the common goal 
of re-integrating nature and natural materials into 
the educational environment and how doing so can 
promote better mental and physical health in children.

 The fi rst area of this research is a graduate 
thesis compiled by a previous Ball State student, Amy 
LaTomme, a graduate student in our own Landscape 
Architecture Department. She prepared a dual study 
and design proposal on forest kindergartens and their 
application in the United States. Her research study 
cited the history of forest kindergartens, both in Europe 
and later their introduction and spread to the United 
States, a number of successful programs located in the 
US and Canada, and the various challenges Americans 
face in successfully setting up a forest kindergarten, 
from both a design and legal perspective. Forest 
Kindergartens, as referenced in LaTomme’s study, are 
schools which “allow children ages three to fi ve to be in 
the outdoors learning, interacting, and playing with each 
other within natural landscape settings.” The fi rst one 
was established in 1950 in Denmark and the movement 

quickly spread throughout Europe. The fi rst forest 
kindergarten in the United States in 2007 was set up in 
Seattle, Washington. Though slower to become popular 
in the United States, studies have shown that “children 
who attend forest kindergartens have higher attendance 
rate, have better concentration, have better motor 
functions, and play more imaginatively.” (LaTomme, 3)

 In LaTomme’s design proposal, she worked with 
an undergraduate studio to present a new design for the 
Apple Tree YMCA located here in Muncie. The idea was 
to re-design the “backyard” of the YMCA to be more like 
a forest kindergarten, as well as to introduce the YMCA 
to Cooper Farms, a local piece of land that is used for 
environmental education and fi eld research, and begin a 
program of releasing the kids “in to the wild,” to replicate 
the true forest kindergarten experience (LaTomme). 
This proposal provided valuable knowledge on what 
forest kindergartens were and how they worked, both 
here and abroad. It also highlighted that there were 
many legal obstacles to starting an outdoor “school” 
that would need to be researched further. For instance, 
under Indiana law children are not allowed to be outside 
in temperatures below 25 degrees with wind chill. It’s 
also mandatory to provide access to restrooms and 
hand washing stations. These are just a few examples of 
the legislative issues that will eff ect this thesis.

 The next source for this research is a book by 
Richard Louv called Last Child in the Woods. It outlines 
Louv’s theory on nature defi cit disorder, or the “human 
costs of alienation from nature” (Louv). He fi nds this 
removal of nature from the human experience to be 
especially detrimental to children. More and more, kids 
are drawn inside either by fear of the strangeness that 
the outdoors has or the conveniences of the modern 
built environment. Though his book focuses on the 
medical and psychological eff ects of this condition, his 
thoughts are applicable to this thesis as architecture has 
psychological eff ects on those that inhabit it. Knowing 
why we need nature in our lives is just as important as 
designing it into our lives. He brings up many mental 
and physical benefi ts to integrating nature into schools 
and other educational facilities, such as increasingly 
positive test scores and better muscular development.

MODULE 1:
EDUCATIONAL MODELS
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They also help kids with ADHD, stress, and obesity 
overcome them and generally promote healthier 
habits as the children grow (Louv). It also introduces 
sustainability ideas to the next generation.

 The next source for this research is an article 
on the Manassas Park Elementary School in Virginia. 
Designed by VMDO Architects and Siteworks, a 
landscape architecture fi rm, the school is notable in its 
goal to integrate itself with the neighboring historical 
forest. All aspects of the design tie back to the woods, 
from the layout of classroom spaces, which all seek to 
look out onto the woods, to the introduction of outdoor 
courtyard “classrooms,” which pull the woods into the 

educational environment, every space is thoughtfully 
designed to get students thinking about nature (Jost). 
This project blends current thoughts on educational 
architecture with the ideas of bringing back access to 
nature and the benefi ts that come with that present 
in forest kindergartens as a kind of half-way point, 
between a conventional indoor school and a completely 
outdoor educational environment.

 The last source for this research is a design trial 
in which the author, Joel Simon, tests the effi  ciency of 
a school fl oor plan using several computer programs. 
Simon explores an algorithmic approach to space 
layouts and optimized fl oor plans. While at fi rst 
this generates ideas of linear fl oor plans and neatly 
organized, modular spaces, the actual spaces created 
by this study are far more natural and organic (Simon). 
In his study, he begins with an average school layout 
and runs it through a series of codes that analyze 
things like proximity to other classrooms, fi re escape 
routes, and access to windows. The fi nal product is 
a school like no other, with classrooms and hallways 
creating a layout that looks like the veins and pockets of 
a leaf. This research is inspirational as it loosened the 
prescribed ideas of what a school needed to be. In his 
designs, Simon still had all the necessary components to 
make a school. The classrooms, gym, playground, and 
lunchroom were all there, but laid out in such a way to 
be just as organic as one might fi nd in nature.

Overall, this research has yielded a solid foundation for 
this thesis by defi ning key ideas for the integration of 
the outdoors into educational architecture which can be 
so benefi cial to children’s mental and physical health, 
as well as improving learning. It has also provided 
inspiration to explore new avenues and introduced new 
challenges that had not previously been considered. In 
the next research section, the focus shifts towards how 
schools have been designed throughout history, how 
they’re being designed today, and what we can learn 
from those who have designed before us.

IMAGE A: OPTION 2

IMAGE B: KIDS IN A HALLWAY
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The second module for this thesis research is 
the study of elementary school design and its 
development over the years. 

 The process began by looking at how schools 
have been designed throughout the ages, then the 
challenges posed when planning a school, and fi nally 
by selecting several precedent schools with a direct 
connection to nature, as those would tie back to the 
previous research module. The buildings and design 
methods which follow all focus on crafting a thoughtful 
and spacious educational environment and to promote 
better mental and physical health in children.

 The fi rst area of research for this module 
focused on the development of educational architecture 
over time. In his book, The Architecture of Schools, Mark 
Dudek outlines the transformation we have seen in not 
only education, but the architecture that is built for it. 
Originally, many schools were based off  of the church 
model, “which comprised of children surrounding … a 
master,” or singular teacher who taught all students in 
a one room schoolhouse. (Dudek, xiii) Moving forward, 
infl uences for state schools included the ever-changing 
domestic home environment, institutional workhouses, 
and even prisons. These precedents for schools were 
going to see some radical changes. “Where the public-
school tradition suggests architectural forms which 
were solid, dependable, and largely uninspiring to the 
pupils, the new school building for mass education 
in the twentieth century would be light, airy, and 
practical (Dudek, xiii).” In addition to his analysis of 
the development of educational architecture, Dudek 
provides a few case studies to reference. These case 

studies cover a number of diff erent types and sizes of 
schools, from pre-school to high school, and are helpful 
in that they provide real-world applications for the 
principles of color, light, texture, and other classroom 
environmental factors discussed early in his book. This 
resource off ered much need historical context to the 
design of educational spaces and illuminated the many 
successes and failures of previous schools’ designs, 
such as how the factory-like designs of the past made 
education feel institutionalized rather than inspirational. 

 The next area of research revolves around the 
practical challenges behind designing contemporary 
schools. In their book, Building Type Basics for Elementary 
and Secondary Schools, Perkins and Bordwell walk the 
designer, step by step, through the process of planning, 
designing, and building elementary and secondary 
schools. From predesign and programming, to the 
design of specifi c mechanical and electrical systems, 
this book covers the entire gambit of design. Though its 
main focus is on the process of design, the authors also 
illuminate many of the issues facing our ever-strained 
educational facilities. The constantly increasing body of 
students and ever changing educational needs, including 
new technology and new space requirements, continue 
to necessitate inventive solutions from designers. “So 
long as educating the next generation is a primary task 
for our increasingly connected planet, the planning, 
design, and construction of schools will be an evolving 
and essential challenge (Perkins & Bordwell, 2).” This 
source is essential for anyone designing educational 
architecture, as it walks the reader through every step of 
planning and designing elementary schools. Despite its 
heavy focus on the practical elements of design, it also 
promotes designing for student health and wellbeing. 
This source also provides a baseline of design for 
how schools are being designed today and opens up 
opportunities for improvement via this thesis.

 The third research area for this module brings 
in aspects of sustainability, a key component to any 
modern design, and their potential application in 
educational architecture. Sustainability is a prescient 
issue, as the book Sustainable School Architecture by Lisa 
Gelfand illuminates. The United States contributes 25%

MODULE 2:
EDUCATIONAL DESIGN
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of the world’s greenhouse gas emissions and the built 
environment is one of the highest contributors towards 
that number (Gelfand, 2). “A compelling moral and 
educational case exists for demonstrating stewardship 
in schools where children fi rst learn what it is to be in 
the world in the society of other people (Gelfand, 3).” 
Of construction in the United States, schools comprise 
almost 5%, meaning that if schools were built more 
responsibly, they could greatly contribute to the overall 
sustainability of the world. 

They also would open up the minds of the next 
generation and introduce them to sustainability 
practices at an early age. For instance, rainwater 
collection and reuse on site teaches students the value

 of water as a natural resource. Solar panels instill values 
of green energy generation and open up the opportunity 
to teach students about multiple energy generation 
methods. Even something as simple as daylighting can 
be used as a teaching tool for heat retention as well as 
adding to the aesthetics of the classroom. Labeling and 
signage, as well as scheduled lectures and lessons, are 
key to making the presence of these systems known 
to students. Schools with sustainable systems also 
have been found to contribute to higher test scores, on 
average being 10%-20% higher, as well as having high 
student/teacher attendance rates, according to Gelfand. 
This resource will prove vital during the design portion 
of the thesis, as sustainability is not only a pressing 
world issue but the benefi ts of including sustainability 
aspects in schools have been clearly documented.

 The fi nal research area for this module is a 
series of precedent designs. The book Modern Schools 
by R. Thomas Hille provide several excellent precedents 
for “natural schools,” or schools that relate or interact 
directly with nature. “The Natural School is a humanistic 
expression of contemporary outdoor living in the 
context of the educational environment (Hille, 287).” 
These schools, designed by Richard Neutra, feature 
a number of methods for connecting students with 
nature such as large sliding glass windows and doors 
which connect the interior to carefully cultivated 
outdoor spaces, clerestory windows oriented towards 
the best lighting, and outdoor gathering spaces for 
large groups. His schools are designed in two basic 
plans, cluster or fi nger. Both have the primary focus 
to connection with nature, with the fi rst layout being 
a series of classrooms or buildings “clustered” around 
and outdoor space and the second layout being a series 
of buildings connected by a main hall but with fi ngers 
extending into nature. Two other precedents from this 
research area are the Toni Nursery/Elementary/Junior 
High School and Kamaishi Unosumai K-12 School in 
Japan. Japanese educational architecture sets a similar 
precedent to Neutra’s designs in that they often have 
extensions or connections to nature. Open air hallways, 
overhead walkways, gardens, and other courtyard 
spaces permeate these two schools and foster a greater 
connection between the students and the outdoors. 
These precedents all feature open spaces, natural 
lighting, and areas of the schools which reach out to or 
bring nature into the educational environment.

 Overall, this research will serve as a valuable 
asset for the design portion of this thesis by outlining 
key concepts in the design of successful educational 
spaces. It has inspired further ideas in regard to the 
design of elementary schools and introduced new 
challenges that will need to be addressed in the fi nal 
design. The next module will discuss what qualities 
specifi c materials bring to the classroom environment 
and how they can benefi t the experience of educational 
spaces. 

IMAGE A: MODERN CLASSROOM
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The third module for this thesis research 
addressed materiality and its eff ect on educational 
environments. 

 Research began by looking at a number of 
material options and best practices within the fi eld of 
educational architecture. Several design precedents 
then were reviewed for their specifi c material properties 
and their connection between the indoors with the 
outdoors. These designs share a special focus in that 
they utilized local or recycled materials to create spaces 
and had the student experience in mind during their 
creation. Finally, a study on an interesting and unique 
material property of wood was reviewed for its potential 
use in the design portion of this thesis.

The beginning of the Materials chapter of Perkins and 
Bordwell’s book, Building Type Basics for Elementary and 
Secondary Schools, outlines how schools of the past 
tended to be built more to survive rather than inspire 
the students that inhabited them. “Although these 
materials (endless vinyl fl oors, painted concrete block 
walls, and cold fl uorescent lighting), will last a long 
time, they convey a stronger sense of factory than of 
home.” (Perkins and Bordwell, 201) The idea of building 
something that lasts is a fair one, but it lacks the vision 
to see beyond the strength of the selected materials. 
Schools are meant to be places to inspire and cultivate 
learning and creativity, and materials that solely exude 
strength are often too harsh or intimidating to properly 
foster those goals. This chapter serves to guide the 
designer through the process of proper material 
selection. It fi rst identifi es the failures of previously built 
schools, as mentioned above. It then provides a series 

of loose guidelines for material selection which seeks to 
balance issues of resilience and beauty. For instance, in 
lieu of the durable, yet aesthetically dismal CMU walls, 
the book suggests the use of high impact gypsum board. 
The material is aff ordable, durable, and easily painted 
or textured to provide further visual interest and 
stimulation. The chapter also brings up several prescient 
issues in material selection, such as regional availability 
and environmental contributions. Some materials will 
be more easily accessed and better for the environment 
than others, and with schools contributing to a large 
part of the United States material waste, about 40%, 
those are important aspects to consider. (Bordwell and 
Perkins, 171) Although the design ideas presented in this 
thesis tend to lean toward a mostly outdoor educational 
environments, it is important to review best practices for 
indoor environments as well because it is highly likely 
that the end result will need to incorporate both indoor 
and outdoor spaces. This chapter has proven to be the 
ideal resource for this issue.

 The next area of research for this module 
is a series of design precedents, each focusing on a 
connection to nature through materiality. The fi rst was 
a school built in Burkina Faso, West Africa. The 17,900 
SF secondary school was designed by Diebedo Francis 
Kere and opened in February 2017. The indoor/outdoor 
design “featured local materials, natural ventilation, 
and modern design vocabulary, and was constructed by 
workers who lived in the area,” all aspects which could 
benefi t this thesis design (McKnight, 96). The school’s 
exterior is wrapped with a screen made of eucalyptus, 
which is a fast growing and environmentally friendly 
material, to create brise-soleil while the actual walls 
are made of a combination of gypsum fi berboard, 
straw, and cement mortar. The solid walls retain heat 
during the evening but are kept cool by the shade from 
the screen. These principles of sustainability are also 
important to this thesis design as it ties the building 
to the environment directly and serves to educate its 
occupants about the principles embodied within it.

 The second precedent is a 200-student charter 
high school in New Haven, Connecticut. Its mission

MODULE 3:
 MATERIAL USE
 IN EDUCATION
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“is to instill environmental literacy in urban kids.” 
(Gonchar, 101) To forward this mission, the school had 
an interest in more than just operational sustainability, 
through the active mechanical and electrical systems 
within the building. They wanted to “also consider 
the materials and where they come from.” (Gonchar, 
101) These ideas, as have been mentioned earlier in 
this essay, are important to consider when designing 
educational spaces that are meant to have direct ties 
with nature. This project also brings up a construction 
method which is of interest in regard to this thesis. A 
post and timber structure, this building is primarily 
composed of exposed black spruce, with glulam trusses 
and beams, and cross-laminated timber used for 

bearing and shear walls. Wooden building typologies are 
interesting in that they solve the issue brought up in fi rst 
resource, that of balancing strength with experiential 
quality. Wood is a strong natural resource with a 
number of beautiful material qualities that bring warmth 
and texture to any space. Wood is also a renewable 
resource and a source of carbon sequestration, playing 
into the aspects of sustainable design which have 
already been mentioned. 

 The third and fi nal precedent is a large school 
located in the rural, farming town of Tongjiang, Jianxi, 
China. The architects, John Lin and Joshua Bolchover, 
were challenged by the Chinese government to design 
a school that “would stimulate learning and social 
interaction with the limited formal, material, and 
budgetary parameters of a generic Chinese school.” 
(Recycled Brick School, 78) Constructed of recycled 
bricks from a series of other smaller, demolished 
schools in the area, the architects designed a series 
of facades that responded to the individual aspects 
of each side of the school. For instance, the roof was 
constructed of crumbled up bricks to create a large 
thermal mass for conserving heating and cooling while 
also becoming the perfect environment for a naturally 
occurring green roof. The rough surface of the roof 
traps windblown plants and mosses, which quickly took 
root and added to the aesthetic of the structure without 
adding to the budget. The buildings facades are also 
made of diff erent patterns of bricks, some which create 
opaque walls and others which are more transparent 
and allow light and breezes to fl ow through the school. 
The end result is a thoughtfully designed, aff ordable 
school building with connections to nature and the local 
environment.

The third research area for this module combines 
aspects of materiality, environmental systems, and 
the connection between the indoors and outdoors. In 
a material study of wood veneer, Steff en Reichert and 
Achim Menges of the Department for Form Generation 
and Materialization, HFG Off enbach in Germany found 
that wood could be programmed to respond to specifi c 
environmental changes. “Most attempts toward climate-
responsive architecture rely heavily on elaborate

IMAGE A: EXTERIOR VIEW - GYM OPENING

IMAGE B: EXTERIOR VIEW - WOODEN TRUNKS
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technical equipment superimposed on otherwise 
inert material constructs.” (Reichert and Menges, 53) 
In their study, the pair present the development of a 
bio-mimetic responsive material system that requires 
no use of external energy or mechanical or electrical 
control. 

Using simple quarter-cut maple veneer and with an 
intensive understanding of how water passes in and 
out of wood, they were able to design a façade which 
reacts and changes at specifi c rates based on specifi c 
changes in humidity and temperature. “Based on the 
integral structural and hygroscopic responsive system 
introduced above, the entire envelope of the summer 
pavilion reacts to weather changes. On sunny or dry 
days with relatively low ambient humidity, the surface 
is fully opened. When the weather changes and rainfall 
approaches, the related increase in relative ambient 
humidity automatically triggers an autonomous 
response and the structure closes to form a weather 
resistant skin. Once the rain is over, the relative 
humidity level drops again, causing the pavilion to open. 
Similarly, the envelope closes at night with considerably 
lower temperatures than during the day and reopens 
with the rise of temperature in the morning.” (Reichert 
and Menges, 58) The potential uses for this type of 
façade are nearly limitless in regards to this thesis. It 
perfectly articulates a balance between indoors and 
outdoors, environmental responsibility, and inherent 
material quality. Its ability to adjust to climate changes 
and provide both protection and distinction between 
spaces makes it an ideal material for outdoor education.

 Each of these sources were selected because 
of their connection to nature, through both material 
choices and the use of those materials. These aspects 
are critical components of this thesis and serve to 
forward the idea of re-integrating students with the 
benefi ts of the outdoors. 

IMAGE A: EXTERIOR VIEW - COLORS 
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CONTINUED
RESEARCH

This section reviews the research done 
following the thesis proposal and serves 
to fi ll in the gaps between the thesis 
proposal research and the design process. 
The subjects covered include a summary 
of major issues with American public 
education, and the buildings used to teach 
it in, and an option for a better curriculum 
to base future designs around. 
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 American public education, as we 
know it today, has been around for more 
than 150 years. Despite a century and half of 
teaching, the classroom model hasn’t seen 
much change. (Boyce, 1) Anywhere from 20-
30 students, all the same age, are crammed 
into rectangular classrooms fi lled with rows 
of desks and a solitary teacher standing at the 
front, teaching.

 This standardized and industrialized way 
of teaching is one many are familiar with, and 
is problematic for a number of reasons. Firstly, 
schools designed this was have a habit of bulk-
processing students. In her article American 
Schools are Modeled after Factories and Treat 
Students like Widgets. Right? Wrong, Valerie 
Strauss points out that, “Learning is a complex 
process shaped by biology, experience, and 
interest. Consequently, the more students 

you have in class, the harder it is to target 
each as an individual.” Grouping students in 
such large numbers leaves little room for the 
teacher to attend to each child’s specifi c way 
of learning or unique interests. Secondly, the 
assembly line aspect of teaching all students 
of the same age, the same curriculum leaves 
some students bored and wanting more 
challenge, while others are struggling to 
keep up. “Educational psychologists have 
convincingly argued that student curiosity 
and an appropriate level of challenge are key 
drivers in the learning process.” (Strauss, 2) 
Finally, American public schools tend to try to 
produce a fairly uniform product, relying on 
standardized testing as an assessment tool for 
intelligence and learning.

 The problems with education have been 
attributed to a number of causes. The main 
problem brought up is usually underfunding, 
but studies of some the best funded schools 
in the nation found no correlation between 
funding and student performance. (Boyce, 
4) In reality, its a combination of two issues. 
The way that we teach and the spaces which 
compliment that education. Many compare 
schools today to factories, but Strauss argues 
that, “schools are much more like gardens 
than they are like factories. And great gardens 
aren’t the result of modernist design or 
entrepreneurial innovation. They are products 
of attention, devotion, and love.” We should 
design spaces with those goals in mind. 
Attention to detail, devotion to the student 
experience, and the facilitation of a loving 
environment.

PUBLIC 
EDUCATION:
PAST AND PRESENT
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IMAGES A-I: CLASSROOMS 
FROM THE PAST 80 YEARS
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 The Montessori educational method 
proved to be the perfect solution to the 
curriculum issue mentioned in the previous 
text. But what is the Montessori method? 

 Developed over a century ago by Dr. 
Maria Montessori, an Italian physician, the 
Montessori method today is a child-focused 
approach to education with three main 
pillars: the child, the conscious adult, and the 
prepared environment. Children are grouped 
into multi-age classrooms with at least two 
teachers present to help guide and facilitate 
learning. The education is mostly student-led 
and self-paced, but still guided and assessed 
by knowledgeable and caring professionals. 
Children can work in groups or individually and 
have the freedom and support “to question, 
probe deeply, and make connections.” 
(Montessori Society)

 This educational method addresses 
all of the current issues with our educational 
model. Classrooms have a better student to 
teacher ratio which prevents students from 
being left behind or unattended. Students are 
grouped into multi-age classrooms and are 
able to progress through the curriculum at 
their own pace, ensuring that no one is bored 
or struggling. Finally, the goal isn’t to give all 
students the same knowledge, but to let them 
explore, learn, and grow in their own way.

 For elementary education, an average 
day looks drastically diff erent from the 
traditional model. Students arrive around 8:10 
in the morning and proceed to their classes 
by 8:20 am. For the next 3 hours, students 
are given free time to work individually or 
in groups on the curriculum of the day. This 
can range from the more traditional subjects 
of math, science, and language to practicing 
practical life skills like “pouring from a pitcher, 
setting a table, or interrupting gracefully” and 
cultural activities which introduce students to 
various aspects of human culture. (Montessori 
Society) Daily work can also include sensorial 
activities, utilizing specialized Montessori tools. 
These activities, according to the Montessori 
Society, “highlight physical traits as they 
exist in matter, such as size, weight, color, 
texture, and aroma.” (Montessori Society) 
From 11:30 - noon there’s a group activity and 
then they break for lunch. In the afternoon, 
there’s another 3 hour work cycle and then 
the students break for recess before being 
released around 3 pm.

PUBLIC 
EDUCATION: 
FINDING A BETTER 
CURRICULUM
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IMAGE A: GIRL WORKING IMAGE B: STUDENTS WORKING

IMAGE C: 5 CORE COMPONENTS



Fig. 12 Exterior View: Colors
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IMAGE A: LEAF FRAMED WINDOW
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This research has provided several insights 
into the design of educational spaces. 
Primarily, it has revealed the benefi ts of 
integrating nature and natural materials 
into educational environments. It is clear 
that a connection to nature is paramount 
to improving not only the educational 
experience of children, but also their mental 
and physical wellbeing. This research also 
lead to a greater understanding of several 
diff erent educational methods, traditional 
and contemporary design strategies, and 
the benefi ts of various materials. Finally, 
the additional research done provided a 
better understanding of American public 
education, from both an educational and 
architectural perspective.

RESEARCH 
CONCLUSIONS
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PRECEDENTS
This section reviews several design 
precedents that have proven to be helpful 
references for this thesis design. These 
coordinate with the research done both for 
this thesis design and the previous thesis 
proposal. They include 3 diff erent examples 
of elementary schools and the various 
educational models they were designed for.
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IMAGE A:  CLIMBING TREES

IMAGE B: PLAYING IN A PUDDLE

IMAGE C: FOREST SCHOOL OUTDOOR LEARNING
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Image A: In this image, we 
see the freedom for personal 
exploration that forest 
kindergartens provide their 
students 

Image B: This image shows 
the idea of a forest of “rooms,” 
wherein the natural layout 
of the trees, shrubs, rocks, 
and other landscape features 
create spaces for the students 
to inhabit

Image C: In this image, we see 
how students are equipped 
for all kinds of weather by 
adjusting their clothing, rather 
than their environment

THE CEDARSONG 
NATURE SCHOOL

The Cedarsong Nature School, located on Vashon Island, 
Washington, was founded in 2006 by Erin Kenny and Robin 
Rogers. It is an example of an experiential educational style 
called forest kindergartens. It caters to children aged two to 
six years old and has a curriculum based on interaction with 
the natural environment and establishing a connection to the 
natural world through play. Cedarsong was one of the fi rst of 
its kind in the United States and spurred further development 
of other forest kindergartens in the US.

As one of the preliminary forest kindergartens in America, 
Cedarsong serves as an important precedent for study. 
It demonstrates that education does not rely on the built 
environment and can thus happen anywhere, with anything. It 
also verifi es that direct exposure to nature can be benefi cial to 
young children’s mental and physical wellbeing. Both of these 
principles play key roles in the design of this thesis.
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Image A: a plan view of the 
school, highlighting the 
hexagonal fl oor plans

Image B: an interior view of the 
classroom

Image C: an exterior view of the 
classrooms

Image D: an elevation of the 
school, highlighting the overall 
facade shape and its reference 
towards natural features

MARIA MONTESSORI
 SCHOOL

The Maria Montessori School is an elementary school 
designed by EPArquitectos and Estudio Macias. Built in 2017 
in Mazatlan, Mexico, this school features a hexagonal design 
with spaces organized on the tessellation of hexagons. 
The hexagonal shape was chosen to benefi t a Montessori 
education. It facilitates 360 degree views to the exterior 
and draws in lots of natural lighting. The unique design 
also facilitates creativity and learning by straying from the 
traditional rectangular model. In elevation, the building is 
quite visually interesting, mimicking topographical features 
like rising and falling hills.

This design proved quite inspirational as it exhibited several 
of the intended goal of this thesis design. The unique shape 
of the classroom, its connection to nature, the fact that it was 
designed based on Montessori educational methods, and 
the references to natural features within the design are all 
excellent precedents to use in this thesis design.
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IMAGE A: FLOOR PLAN IMAGE B: INTERIOR VIEW

IMAGE C: EXTERIOR VIEW

IMAGE D:  ELEVATION



Fig. 13 Climbing Trees
Fig. 14 Playing in a Puddle
Fig. 15 Forest School Outdoor Learning
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IMAGE B: INTERIOR VIEW IMAGE A: OUTDOOR SINKS 

IMAGE C: EXTERIOR VIEW

IMAGE D: SITE PLAN
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Image A: an exterior view 
of the outdoor restrooms, 
highlighting the outdoor sinks

Image B: an interior view of 
the classrooms

Image C: an exterior view of 
the classrooms

Image D: a site plan of the 
school, highlighting the 
clustered layout of the 
classrooms and facilities

TIMAYUI
KINDERGARTEN

The Timayui Kindergarten is a primary school designed by 
El Equipo Mazzanti. Built in 2011 in Santa Marta, Columbia, 
this school features more traditional rectangular classrooms 
but said classrooms are spread across the site in clusters 
and connected by open-air hallways. In between each cluster 
are open-air courts featuring outdoor sinks and access to 
restrooms. This allows for students to wash their hands before 
entering the classroom, a newly important feature in pandemic 
education. All classrooms have a direct connection to the 
site via operable-glazed doors and lots of natural light from 
windows and skylights.

This designs attention to site layout was inspirational in 
that one of the main goals of this thesis is to have a unique 
connection to the site. The outdoor sinks and restrooms 
also highlight the issues we are currently facing in design 
educational spaces in a pandemic.
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DESIGN PROCESS
This section contains the many steps 
towards the fi nal design for this thesis. It 
includes a brief programmatic summary, 
site location and analysis, and design 
process work.
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PROGRAM ANALYSIS

 Its safe to say that all of us have been to a school at one point or another during our lives. 
We’ve experienced these spaces as students, teachers, parents, or perhaps visitors but few of 
those experiences paint the collective picture of what all goes into a school. The diagram at the 
top of p. 33 is a summary of the myriad of spaces that go into a school as well a graphic method 
of organizing those small spaces. Every space from the classrooms to the cafeteria are listed and 
analyzed for their necessary adjacencies. Essentially, what rooms need to be next to each other 
or clustered together.

 From there, spaces are organized into larger categories, as seen in the center diagram 
on p. 33, and then placed according to the adjacencies in the last graphic on p.33. From these 
studies, a basic fl oor plan can begin developing and the need for a connection to outdoor spaces 
is highlighted.

 Finally, as with anything built in the modern era, we must consider codes. The graphics 
below represents of summary of a code analysis based on both national code standards and 
specifi c county code standards.

OCCUPANCY TYPE SPRINKLERS CONSTRUCTION TYPE MAX. FLOOR AREA MAX. BUILDING HEIGHT ZONING CODE EGRESS
Educational: Group E Automatic Sprinklers 

Required
Type III - A

(brick or block walls 
and a wooden roof or 

fl oor)

23,500 SF
per level

65’ Total
3 Floors

A1 or RR
(Agricultural Districts - 

Rural Residential)

National safe access & 
exit requirements
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Fall Creek Woods – N Mechanicsburg Rd. Middletown, IN

SITE LOCATION & 
INFORMATION
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 Located in Middletown, IN, Fall Creek Woods is 
143 acres of established woods, wandering creeks, and 
untouched farmland. Currently, 40 forested acres are open 
to the public and the land is managed by the Red-Tail Land 
Conservancy in Muncie, IN. Fall Creek Woods is the fi rst 
land conservation project in Indiana where two community 
foundations partnered to preserve a local natural asset.

“Visitors can experience many stages of growth of an Indiana 
forest, from young trees to older relics, and the varied 

topography provides a more challenging hike than most of east 
central Indiana.”

(Red-Tail Land Conservancy) 

 The half-mile trail loop takes you through a mid-
growth forest and by two meandering creeks, with a bench 
overlooking a glacially-carved bluff . Despite being next to 
a busy rural road, you can hardly hear the noise of passing 
cars and trucks. Deep in the woods, you’re surrounded by 
birdsong and the sound of the wind in the trees. Located 
across the street is a small gravel parking lot and native 
pollinator garden. The other 100 acres of land are mostly 
unused farmland and copses of trees.

 Future plans for the land include restoring some of 
the 100 acres of farmland into a native wetland. This goal is 
especially important now that Indiana has removed many of 
previous regulatory and legal protections which preserved 
Indiana’s limited native wetlands.
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SITE & NEIGHBORHOOD ANALYSIS

 Site selection and analysis is the foundation for many design decisions in this 
thesis. Utilizing about ten acres of Fall Creek Woods, the site selected is the perfect 
location for a new school as it has a number of micro-environments available for 
exploration and study. The north-east corner is currently a native wildfl ower and 

pollinator garden while the south-west 
corner is going to be a restored wetland. 
Meandering through the woods is a small 
extension of Fall Creek which feeds a small 
existing wetland. Surrounding the site 
is a mix of mid-growth woods and early 
successional areas, which is about 30-40 
years old. 

 The neighborhood is a combination 
rural farmland and residential properties, 
with a single main road running through 
the property and several smaller roads 
servicing the residential properties. A small 
school, serving the entire county, is located 
about 3 miles away and some small 
clusters of shops are mixed in to the area.
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INSPIRATION 
FROM NATURE

 In addition to the site, nature and natural features are key components for 
this thesis design. The images shown to the left are a collection of water-color 
studies on “prepared environments” in nature. Some of these environments 
are formed on their own, while others are built for a specifi c use or user. These 
studies can be translated into the built environment and serve as inspiration for 
“micro-environments,” or smaller more intimate spaces, specifi cally designed 
within a classroom. The low branches of a pine tree canopy and the nook within 
a tree trunk become small, private spaces for students to seek seclusion or study 
individually. The wide open prairie becomes an expansive space for free roaming 
and groups to work together. A copse of trees surrounding a bed of ferns becomes 
an enclosed space that feels safe and comforting, much like a classroom.

 The medium selected for these studies, water-color paints, was selected 
purposefully in that the act of painting is slower than taking a picture or drawing a 
quick sketch. With water-color, you have be patient and purposeful. You have to sit 
with the “environment” for a little while, and come to better understand it because 
of the time you spend studying it before even putting ink on paper.
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Fig. 13 Climbing Trees
Fig. 14 Playing in a Puddle
Fig. 15 Forest School Outdoor Learning
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IMAGE A: CONSTRUCTION DIAGRAM



37

TAKING CUES FROM THE SITE

The initial layout for this design revolved entirely around preserving as much of the 
existing site as possible. Following the direction of a forested creek, the pod like learning 
spaces are clustered together and interconnected by raised docks and covered walkways 
to minimize the built environments infl uence on nature. The administrative building is 

situated in a more accessible area and 
serves as the entry point for students, 
staff , and visitors.

 Site gestures also infl uenced the design 
of the pods and the administrative 
building. Referencing the hexagonal 
design of the Maria Montessori School, 
each pod has 360 degree views to nature 
and the potential for direct access to the 
site for the students to study and explore. 
Several parti-diagrams show the progress 
towards the fi nal form of the hexagonal 
architecture as well as a structural 
precedent for further development.
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FINAL DESIGN
This section contains the fi nal drawings, 
diagrams, and renders for the Fall Creek 
Woods Forest-School.
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 Nestled on the border 
of a forested creek, Fall Creek 
Woods Forest-School features a 
series of pod-like learning spaces, 
clustered together and interconnected 
by raised docks. These docks enable the 
school and students to interact with the 
environment in a minimally invasive way as 
the site fl oods and drains. The administrative 
building and classrooms are separated by a fi nger 
of Fall Creek. This separation of the public face 
of the school and private educational spaces gives 
the students as sense of privacy from the road and 
ensures that parents play a minimal role in their children’s 
education. This site layout also facilitates the preservation of 
much of the existing site fl ora and allows for a direct connection 
between students and nature.

 The public side of the site has a new parking lot and circulation 
for users to access the site with ease. A new traffi  c light has been proposed to allow for safer 
driving conditions given the additional traffi  c. The site has a solar fi eld on the south side of the 
administrative building which will generate up to 111,000 kW per year, saving the school around 
$11,000 annually. Solar panels provide an opportunity for education on green energy and other 
sustainability issues in our environment. There’s also room for additional solar development.

SITE PLAN
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ADMINISTRATIVE BUILDING
PLANS & ELEVATIONS

 The administrative building serves as the entry point to the school and is the “public” 
face of the school. Hosting a number of spaces for both students and staff , the fi rst fl oor has 
a main offi  ce, nurse’s and counselor’s offi  ce, a library, a media lounge, and an amphitheater. 
These spaces are meant to be utilized by students and staff  alike and are necessary features 
of every school. There are also public restrooms, mechanical spaces, a kitchen, and a space for 
loading and storage. The second fl oor is slightly more private and is meant to serve the staff  of 
the school. There are three staff  offi  ces for the principal, vice principal, and librarian, as well as a 
staff  lounge for teachers to relax and gather in.

 The layout of the spaces is set on a hexagonal grid, with the buildings sliding away 
from each other to create three paths for circulation and an open-air courtyard for students 
to congregate and relax in. Native wildfl ower and pollinator beds line the entry points and 
reference the existing garden that surrounds the building. 

 The fi nal roof form references rising and falling hills and is meant to be a marked 
diff erence from the classrooms. Triangular apertures in the exterior facade allow light to 
penetrate into the fl oor plate and add visual interest.
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MATERIALS 
& EXPERIENTIAL VIEWS

 Materials lend quite a bit to the experience of a space. In schools, especially one’s utilizing 
a Montessori model, materials need to be cohesive and inspire both creativity and comfort. The 
palette shown below aims to do just that. Warm wood tones combined with a nature inspired 
color scheme work together to reference the incredible existing site features, indoors.

 The exterior tile used on the facade instills a sense of wonder and inspires students to 
look closer at what they’re studying. From a distance, the facade looks primarily white, a glowing 
stone in a see of green forest and wetland. As you move closer, you fi nd that the white is actually 
a series of individual square tiles with dark grout in between.

 The paving materials used outside are selected with permeability in mind, given the 
schools location near a restored wetland. Both the boardwalk and the permeable pavers allow 
for rain-water to naturally fl ow through the site, rather than being mitigated by solid sidewalks, 
roads, and parking lots.
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 These clusters are meant to have a markedly diff erent 
look from the administrative building, highlighting the 
distinction between the public face of the school and the 
private educational spaces for students. Though keeping with 
the hexagonal precedent established in the administrative 
building, the roof form here mimics that of the tops of trees.



SOUTH ELEVATION WEST ELEVATION
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COMMONS

  In each cluster of three, one of the spaces is called the 
Common Space or the “Commons.” These spaces are incredibly 
fl exible and designed to accommodate multiple curriculum 
models. In the render to the left, the space is set up as an 
extension of the classroom with tables and chairs for students 

to work at, some cushions and comfy rugs for them to relax on, and a set of easels for students 
interested in expressing themselves artistically. The glazed-doors are open and some students 
have decided to spend their time admiring the forest or going down the steps and exploring the 
site.

 The Commons also feature the restrooms for each cluster, as seen in the small render 
above, with outdoor sinks for students to wash-up before class. This is an especially important 
aspect of pandemic educational design. The climate in Indiana is not always favorable though, so 
in the wintertime there are heaters above the sinks and doors to close off  the area while its not 
being used. There is also a small sink inside the classroom to facilitate science and art projects 
as well as some built in shelves and cabinets for material storage.

PLANS & ELEVATIONS



NORTH ELEVATION EAST ELEVATION
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CLASSROOM

 The next two spaces in each cluster are classroom spaces. As mentioned previously, 
this school follows a Montessori model so classes are multi-age and design to facilitate both 
individual and group work. The space has room for multiple layouts of tables, chairs, pillows, 
and toys and has a custom designed shelving unit that facilitates material storage and a reading 
nook. There are also two sets of shelves book-ending a projector screen for daily lessons. The 
teacher has a small space for themselves, with a desk overlooking the classroom and closet for 
more materials and personal storage. Finally, there are hanging spaces for coats and boots, 
a critical feature when students are often exploring the forest and wetland surrounding their 
classroom.

 Classrooms, like the Commons, also feature glazed-doors and stairs leading down to 
the site to allow students and teachers to explore the site freely. The classroom, though, has a 
more balanced ratio of glazing to walls to balance a need for natural light while limiting exterior 
distractions.

PLANS & ELEVATIONS



N

S

EW

SOUTH ELEVATION WEST ELEVATION
48



ROOF STRUCTURE

BLOCKING

TIMBER BEAM

TIMBER POST

EXT. TILE

INSULATION

LVL FLOORING

BOARDWALK

FOUNDATION

SECTION REFERENCE SECTION REFERENCE

COMMONS SECTION CLASSROOM SECTION49



50

STRUCTURE 
& SYSTEMS

 The structure for each hexagonal pod is built 
out of a post and timber construction and based 
on a wagon wheel scheme. The raised foundation 
allows each cluster to sit above the wetland and 
minimally touch the native environment. The beams 
are connected to each other and the exterior 
columns with steel plates and meet the center 
column with a custom cast -in-place steel connection 
piece. The administrative building structure 
is designed in a more traditional light frame 
construction, removing the need for central columns 
in the hexagons

 Heating and cooling in the pods are provided 
by a small over-head unit, which is far more effi  cient 
than trying to create a centralized HVAC system 
across the clusters. In contrast, the administrative 
building has a centralized HVAC system which 
pumped through the fl oor to all buildings. Wet 
spaces in both the pods and the administrative 
building are grouped for effi  ciency.
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This section contains drawings and 
diagrams of ideas for further development, 
refi nement, and discovery. Subjects covered 
include custom furnishing ideas, changes 
to the roof line in the admin building, and a 
new structural typology for the classrooms 
and Commons.

FUTURE DISCOVERY 
AND DEVELOPMENT
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CUSTOM 
FURNISHING & 
STRUCTURAL
IDEAS

FURNITURE
A key component of the Montessori model 
is the use of custom tools and furniture, 
tailored specifi cally for the educational 
needs of students and teacher. The three 
examples to the left are examples of 
custom furnishing designed for this school, 
at its accompanying educational model.

STRUCTURE
On the right most page are two new options 
addressing the structure in the classroom 
and common space. The classroom model 
now takes full advantage of the tree-like 
center column by adding a skylight in 
between its branches. The addition of a 
post and rods in the common space allows 
for the removal of the central column and 
frees up more space for activities.
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SKYLINE IDEAS

ADDITION OF PARAPET
The addition of a parapet to the 
administrative building cleans up the overall 
form and is more accurate to how it would 
actually be built. The parapets still follow the 
slow of the roof, but with a 2’ off set taller.

NEW SKYLINE FEATURE
This option gives the two-story portion of the 
administrative building further distinction 
from the other buildings on campus. 
Created by refl ecting the apertures on the 
ground fl oor to the top of the wall, the new 
facade looks more like a crown than a solid-
mountainous feature. This gesture still allows 
for light to penetrate into the hallways on 
the upper fl oor and to reach into the spaces 
deeper in.
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Fall Creek Woods Forest-School sets a new 
precedent for American public education. 
It combines the best aspects of Forest 
Kindergartens, Montessori education, and 
modern educational space typologies to 
create student focused learning space. Its 
connection to the site and reference to 
natural features engages students early 
on in their educational career and seeks to 
inspire creativity and exploration.

A full year into this design, I fi nd myself 
refl ecting on the process of design and 
things I have learned about myself during 
it. The lessons I learned and challenges I 
faced are thoughts that I will carry into my 
future career in architecture. Fall Creek 
Woods Forest-School will inspire me to 
continue focusing on the user experience 
and bringing sustainability and nature back 
into our built environment.

Thank you for taking the time to explore 
this thesis. It was an incredible experience 
to develop and design, and I hope that it 
has inspired you to look at educational 
architecture in a new way.

THESIS DESIGN 
CONCLUSIONS
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IMAGE A: KIDS ON A LOG
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