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It has been suggested that the natural world establishes one of the most 
significant contexts children encounter during their most critical years 
of development.  When children are allowed to interact with nature, 
they are able to make essential connections between humans, animals, 
natural systems, and gain a better understanding of the world at large.  
Unfortunately, within the span of a few decades, more and more children 
are losing touch with the natural world; the way they comprehend and 
interact with the outdoors is radically changing.  To battle the current 
indoor trends, outdoor learning environments are springing up all over 
the country.  
This project serves to further examine outdoor educational facilities and 
to tailor a modified outdoor nature center prototype into the base of Palo 
Duro Canyon State Park in the Texas Panhandle.  A final master plan will 
examine ways to implement various educational strategies for children 
while respecting the existing canyon ecosystem and ingraining a sense of 
stewardship into the nature center’s young visitors.
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Relevance/ background
Study parameters
Research question
Goals and objectives
Methods
Document organization
Terminology

This chapter highlights the importance of this project not only to its 
specific location, Palo Duro Canyon State Park in the Texas Panhandle, 
but also the concept of demonstrating several different learning strategies 
within various children’s learning centers all over the country.  The hope 
is that this project can serve as a design precedent for similar future 
projects of this nature and continue to address children’s learning and 
development in an outdoor context.

Introduction
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Relevance/background
The intimate link between 
childhood development and 
nature goes back as far as human 
evolution.  It is suggested that the 
natural world establishes one of the 
most important contexts children 
encounter during their critical years 
of development and maturation. 
When children are allowed to 
interact with nature, even the 
youngest children can make 
connections between humans and 

animals, how natural systems work, 
and gain a better understanding of 
the world at large.  Unfortunately, 
within the span of a few decades, 
more and more children are losing 
touch with the natural world; the 
way they understand and interact 
with nature is radically changing. 
To battle the current indoor trends, 
outdoor learning environments are 
springing up all over the country.  
They aid in childhood development 

RIGHT: Remnants of a CCC     
building within Palo Duro Canyon
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and education, and many schools 
are implementing schoolyard 
classrooms.  The time spent 
outdoors is helping children gain 
a positive environmental ethic, 
independence, and contributing 
to imagination and the sense 
of wonder.  Statistics show that 
children who play regularly in 
natural environments show more 
advanced motor fitness (balance, 
coordination, and agility) and they 
are sick less often.  This project aims 
to further explore the concept of 
an outdoor learning environment 
and to tailor a similar but modified 
outdoor learning facility into the 
base of Palo Duro Canyon.

Palo Duro Canyon is a breath 
taking gorge that cuts unexpectedly 
into the High Plains region of the 
Texas Panhandle. The stunning 
hues from the rock layers and the 
mysterious rock formations attract 
many visitors to the park every 
year.  Beside the natural ruggedness 
of the landscape, the park draws 
tourists from other areas to camp, 
horseback ride, bird watch and visit 
the amphitheater throughout the 
year.  
Besides the colorful strata in the 
rock layers, the canyon boasts a 
diverse range of plant and animal 
species, as well as a long and 
fascinating history. The narrow 
canyon has been a place of shelter 
for humans from their first arrival 
in the Panhandle 12,000 years ago. 
Before that, the canyon supported 
life for a variety of prehistoric 
animals, and later housed several 
Native American tribes.  After 
the tribes were driven out, the 
canyon became the location where 
cattlemen and ranchers began their 
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ranches.   Following the purchase 
of the park in 1933, President 
Roosevelt allocated four Civilian 
Conservation Corps (CCC) groups 
to help with the establishment of the 
park.  Without question, the Palo 
Duro Canyon contributed to the 
history of Texas, the Panhandle and 
to the world wide image of Texas.

Study parameters

and is not actually being done 
in accordance with state park 
regulations. Also assumed is that 
the nature discovery center will be 
primarily utilized for day use and 
that the children will either visit the 
nature discovery center with their 
families or in conjunction with a 
school field trip.

Research question
The overarching goal of this master’s 
report is to determine the feasibility 
of the chosen site for demonstrating 
a variety of learning strategies 
through the design of a children’s 
learning center within a rich natural 
resource area for elementary 
students.

The following design project is 
intended to focus solely within 
the Palo Duro Canyon State Park 
within the Palo Duro Canyon as a 
whole.  The State Park rests within 
the Randall County borders and 
shall not extend into the adjacent 
counties.  The parameters of the 
project will be more clearly outlined 
within the site analysis chapter of 
the master’s report.  In addition, it is 
important to note the assumptions 
that were made on behalf of the 
designer and were established prior 
to the  start of the design process.  
The first assumption is that this 
project is completely theory-based 
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 Develop specific educational 
exhibits that build upon the 
strengths of the canyon landscape
-Closely examine plant and animal 
species as well as significant 
historical elements of Palo Duro 
Canyon State Park

Goals and objectives
Examine loosely child development 
in relation to outdoor learning 
facilities
-Focus primarily on types of nature 
experiences and learning styles

Examine relevant precedent 
outdoor learning facilities with an 
emphasis on:
-outdoor nature parks
-interpretive trails
-outdoor classrooms
-children’s museums

Develop design guideline and create 
a master plan for the children’s 
center using examined general 
outdoor learning guidelines and 
the designer’s predictions of child 
behavior on site
-Implement proven exhibits (both 
open-ended manipulatives and 
adult directed exhibits) should 
be included when fostering 
learning and stewardship for the 
surrounding landscape

Methods
Several means were used to 
arrive at the final design plan and 
achieve the goals of this project.  
A comprehensive investigation of 
literature and research on parallel 
topics was undertaken to provide 
a useful base of knowledge. The 
literature review answered many 
questions and served as a guiding 
light to proceed towards case 
reviews and provided design 
implications and needs.  The case 
reviews included research as well as 
site visits and some conversations 
with site managers.  The case review 
portion of the master’s report 
provided insights and ideas with 
existing projects, as well as what 
pitfalls to avoid in the future.  The 

11

IN
TR

O



next major portion of the project 
was site analysis.  This crucial step 
occurred simultaneously with the 
other research components of the 
project.  The site analysis examined 
the environmental, cultural, and 
historic components of the site 
and revealed what further research 
needed to be examined as well as 
what challenges and opportunities 
existed on site.  All of components 
of the research and site analysis 
process were carefully weighed 
and discussed and   led to design 
application.

Document 
organization
A background introductory section 
is followed by the two research 
components, the literature review 
and the case reviews.  Following the 
research portions is the site analysis 
portion in which the specifics of 
the site are closely examined and 
discussed.  After which comes the 
design application portion of the 
project and conclusion in which 
the introductory information is 
applied to create a design of an 
outdoor children’s learning center 
for the children in the communities 
surrounding Palo Duro Canyon 
State Park.
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Terminology
Biophilia: The assumption that 
human beings are born with an 
innate feeling of affiliation with 
nature

Built Environment: Encompasses 
all of the buildings, spaces, and 
products created or modified by 
people, including buildings, land 
uses, and transportation systems; 
and regulatory mechanisms such as 
building codes and zoning

Connectivity: The ease with which 
destinations can be accessed by 
travelers. For adults, it is assumed 
that connectivity is a measure 
of connections to destinations, 
enhanced with increased density of 
intersections, shorter block lengths, 
and fewer cul-de-sacs. For children, 
criteria may vary as connectivity 
can be limited by traffic crossings 
and other barriers that do not affect 
adults

Geographic Information System 
(GIS): Hardware and software 
used to collect, analyze, and report 
spatial data stored and referenced 
by its location in space

Environmental learning: Self-
initiated or facilitated learning 
resulting from playful, hands-
on, interactive exploration of 
environments (built and natural) 
that includes learning about 
environments as well as through 
environments, which also provides a 
sense of environmental and cultural 
appreciation.  Environmental 
context and direct interaction are 
key factors

In-park trail: A trail located within 
a park boundary

Inclusion: Accommodating persons 
with special needs, traditionally 
referring to disability but expanded 
to include individuals otherwise 
excluded because of income, racial 
background, religion, or culture
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Interpretive sign:  Presents 
information directly related to 
the physical content of a pathway 
corridor or play pocket, such as 
natural flora and fauna, history, 
culture, artwork, or any other aspect 
of the environment

Kinesthetic: Allows an organism to 
sense motion through space

Loose-parts: Natural or 
manufactured objects of varying 
size and characteristics that 
attracts children’s interaction and 
manipulation as play objects

Native plant: A plant indigenous 
to a region or ecosystem, resulting 
from natural processes without 
human intervention

Nature trail: A path through a 
natural area designed and often 
signed to draw attention to natural 
features of interest

Preservation: Loosely defined as 
the creation of and protection of 
wilderness and lands free of human 
influence

Prospect and Refuge: The ability 
to see (prospect) but not to be 
seen (refuge), which appears to 
affect an individual’s perception of 
environmental safety and thus the 
level of psychological comfort

Shared-use path: Paths designed 
to accommodate bi-directional 
mixed use, including pedestrians, 
bicyclists, joggers, in-line skaters, 
fitness walkers, people with dogs, 
wheelchairs, or strollers. Shared use 
paths connect other segments of 
active transportation systems, such 
as sidewalks

Stream corridor: Includes land 
area surrounding and including 
the stream that supports a distinct 
ecosystem, generally with abundant 
and diverse plant and animal 
communities
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Sustainability: Ensuring that a 
design is economically feasible, 
functional for all users and 
managers, aesthetic, ecologically 
viable and sensitive to socio-cultural 
needs today and in the future

Sustainable Sites Initiative (SSI): 
An interdisciplinary effort by the 
American Society of Landscape 
Architects, the Lady Bird Johnson 
Wildflower Center, and the United 
States Botanic Garden to create 
voluntary national guidelines 
and performance benchmarks 
for sustainable land design, 
construction, and maintenance 
practices

Universal design: An approach 
to design that produces buildings, 
projects, and environments that 
are usable and effective for most 
individuals, not just people with 
disabilities
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Wildlife habitat: An area that offers 
feeding, roosting, nesting, breeding, 
and refuge for a variety of animal 
species native to the region
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Child development and        
 learning
Outdoor learning
Palo Duro Canyon
Conclusion and implications

A major element of this project is determining whether or not it is viable 
to integrate various learning strategies within one particular site for 
a specific age group. Can the group effectively learn about nature and 
become stewards to a particular area while still having fun? In part the 
answer lies with examining child development and how children learn.  
How do children most effectively learn? Looking at nature experiences as 
well as learning styles assists in understanding how to set up educational 
exhibits.  Coupled with this investigation, examining outdoor learning 
aids in understanding many common elements in such spaces and 
how children interact with them. Both child development and outdoor 
classrooms make up one end of the literature review, and lead directly 
into the third element that is crucial to understanding the project.  
Understanding the canyon and what it entails makes up a crucial part of 
the literature review and in many ways determines what elements should 
be respected and highlighted during the design application process.  

Literature Review
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Child development and learning
Nature Experiences and 
Childhood Development

To effectively educate children 
about the environment, the 
educational criteria must be 
designed to match children’s 
developmental needs, interests, 
abilities and learning styles 
(Stoecklin, 2011). Research 
indicates that the way children 
learn can be very different than 
how adults learn (Stoecklin, 2011; 
Burriss, 2011).  Children learn with 
their senses by doing hands-on 
activities and through interactive 
play and self-discovery.  Unlike 
some adults who view nature as a 
background for events, children 
experience nature holistically 
as a stimulator and experiential 
component of their activities.  They 
judge nature by what it allows them 
to do, not by aesthetics.  Children 
have within them an innate 
tendency to explore and bond with 

the natural world around them 
known as biophila, or a love of 
nature.  Children should be given 
developmentally appropriate 
opportunities to learn about 
nature in order for biophila to 
properly develop, based on sound 
principles of child development 
and learning.  If a child’s natural 
attraction to nature is not allowed 
to flourish during their early 
years, biophobia may instead 
develop.    A problem with many 
small children’s environmental 
education programs is that they 
approach education from an adult’s 
perspective (Stoecklin, 2011; White, 
2010). Children that are confined 
to a classroom while learning 
about nature does not lead to pro-
environmental behaviors later in 
life, nor does asking children to 
deal with issues that are beyond 
their understanding and control.  
In David Sobel’s book, Beyond 
Ecophobia (1996), he recommends 

18



not exposing children to tragedies 
in nature before middle school, 
such as introductions to species 
extinctions or oil spills.  Introducing 
children to “doom and gloom”, in 
some professionals’ opinions, is 
not benefitting them in any way. 
It is during early childhood when 
children’s experiences give way to 
their values and attitudes toward the 
world that they will carry with them 
the remainder of their lives.

Types of Nature Experiences
Three kinds of experience of nature 
are distinguished in assessing 
possible developmental impacts 

on children-direct, indirect, and 
symbolic experiences (Kahn, 
2002).  Direct experience involves 
physical contact with nature and 
non-human species, and is largely 
unplanned rather than formally 
organized into structured programs 
and activities. Spontaneous activity 
and the natural setting include 
creatures and habitats that function 
independently of human control 
(Kahn P. H., 2002).  Indirect 
experience involves physical 
contact on the child’s behalf, but it 
is in a far more controlled context.  
Zoos, botanical gardens, and 
nature centers are all examples of 

LEFT: A chilld enjoys the meercat 
exhibit at a zoo
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indirect experiences, and nature 
in these cases are the product 
of deliberate human influences 
and manipulation. Symbolic 
experience occurs in the absence 
of actual physical contact with 
the natural world.  Instead, the 
child experiences depicted scenes 
of nature that sometimes are 
realistic but that are also highly 
symbolized. These vicarious images 
often occur in modern society 
through relatively innovative 
communication technologies like 
television, film or computers.     

Learning Styles and Children 
It is helpful to examine what 
many educators agree are the 
three primary learning types in 
individuals to better examine how 
to program the outdoor children’s 
outdoor nature center.  The three 
primary learning modes examined 
in this review are visual, kinesthetic 
and auditory modes.  Visual 
learners learn through seeing.  With 
their main perceptual preference 

being visual, they can typically 
recall what they have read or 
observed, and they prefer to 
look at illustrations, diagrams, 
and written directions (Force, 
2012).  Kinesthetic learners learn 
by doing.  They prefer to utilize 
their fine motor skills, and like to 
take notes as they listen and keep 
their hands busy.  Finally, auditory 
learners learn by listening.  They 
are usually able to memorize what 
they hear and they tend to search 
for meaning and interpretation in 
lectures by listening for  special 
signals. Auditory learners succeed 
when directions are read aloud, or 
information is presented verbally 
(Farwell, 2012).  How the brain 
intakes, captures and processes 
the information determines what 
type of a learner an individual is, 
and how the learning environment 
responds to that style.
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LEFT: Children learning gardening 
techniques in an outdoor classroom

Outdoor learning
Outdoor  Classrooms 
It is suggested that children need 
to be able to have sensory-rich 
learning experiences found within 
“their own backyard.”  During the 
elementary school years, children 
tend to have a fascination with 
what lies beyond their familiar 
home settings, and they are able to 
link experience of local places with 
expanding scales and processes 
(Sobel, 1996). This particular 
age group needs a full range of 
naturalized settings in parks and 

school grounds, including gross 
motor play equipment, play with 
sand and water, socio-dramatic 
interactive settings, and open 
areas for multipurpose activities 
(NatureGrounds, 2011).  Natural 
environments stimulate play, 
development, and learning in a 
special boundless way. (Wilson, 
2008).  Children’s learning occurs in 
many places besides the classroom; 
even there, it can be best facilitated 
by playful approaches that draw 
upon individual interests and the 
creative, adaptive, and problem-
solving functions of the brain 
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(Burriss, 2011).  Kathleen Burriss 
goes on to say that outdoor play 
contributes to children’s intellectual, 
social, emotional, and physical 
learning in very unique and 
meaningful ways.  She notes that 
by using a variety of material and 
loose parts (sand, water, and mud), 
negotiating a range of challenges 
(climbing, building, running), and 
interacting in an array of situations 
(rehearsing, problem solving, 
evaluating, and communicating), 
children develop knowledge, skills, 
and dispositions in establishing 
relationships with the environment 
and its people.  The outdoors 
provides a natural classroom in 
which play and learning can be 
genuine.  An outdoor classroom 
is an outdoor educational facility 
that can be developed into a natural 
study grounds for educators, 
students, and anyone interested in 
the natural environment (Kimbo, 
2010).   Outdoor classrooms offer 
abundant opportunities for visitors 
to gain a better understanding of 

environmental responsibility and 
the interconnectedness of natural 
resources (Chapman, 1976).  
Regardless of background and 
students’ learning abilities, outdoor 
classrooms provide opportunities 
to experience natural and human 
created characteristics of the 
environment in a local natural 
setting.  It is an excellent tool 
that allows educators teaching 
students of all ages to take a hands-
on approach and move their 
educational curriculum outdoors.  

RIGHT: An example of an outdoor 
classroom design 
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The need for diverse environments, 
full of novel information and rich 
qualities, should be considered 
a developmental need that goes 
together with children’s growth 
and the extension of their physical 
capacities (Cosco, 2011).  Cosco 
goes on to remind us that children 
are fascinated by playing with 
natural unstructured objects such 
as twigs, flowers, rocks, and the ever 
popular soil and water. As students 
learn outdoors the concepts 
introduced in textbooks, hopefully 
they gain lifelong skills and 
attitudes about the environment 
that enable them to make wise 
decisions later in life. The outdoor 
classrooms should also provide 
an area to enhance social and 
technical skills, and should offer 
various hands-on opportunities.  
The site for an outdoor classroom 
should be carefully evaluated 
and must be based on available 
resources, landscape, and special 
needs considerations.  The outdoor 
learning centers, regardless of  

location and purpose, typically 
have several common design 
characteristics (Bilton, 2010) 
(Chapman, 1976) (Johnson J. M., 
2000) (Johnson, 2008) (Kimbo, 
2010).  Common design elements in 
outdoor classrooms include:

Earthworks
Water and water harvesting
Storage areas
Seating
Signage
Plantings/Gardens
Shade structures
Pathways
Accessibility and Safety
Animals

LEFT: Children enjoying the outdoors 
at the Enrico Fermi Performing Arts 
Outdoor Classroom in Southwest 
Yonkers
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The topography of the site needs 
to be carefully surveyed and, if 
earthworks are to be designed 
and included, must blend with 
the natural contours of the site 
(Johnson L. M., 2008).  The new 
landforms will be critical in creating 
buffers for activities and designated 
spaces while allowing visitors to 
enjoy the beauty of the learning 
center and unwind.   Children are 
often attracted to topographical 
variation and higher elevations for 
their “prospect and refuge” qualities 
(NatureGrounds, 2011).  

Water is a common element to 
outdoor classrooms and serves as 
much of an aesthetic purpose as it 
does a valuable educational one. 
Additionally, water harvesting 
techniques help control water on 
the site and provide students with 
a lesson on the methods of water 
retention and the importance 
of water conservation.  When 
considering surface drainage and 
wetlands, employ contemporary 
landscape engineering practice, 
which offers innovative solutions 
such as rain gardens and vegetated 
swales to accommodate stormwater 
surface runoff.  These components 

RIGHT: Children enjoying the Jack 
and Jill Hill Slide at a park in Oakland, 
California

Earthworks Water
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can add play value, aesthetic 
enhancement, and educational 
opportunities (NatureGrounds, 
2011). 

Signage aids in way-finding and 
is crucial for identifying certain 
elements within exhibits.  Ideally 
it is informative without being 
overbearing or distracting to 
visitors. For example, an entry sign 
can express community values and 
a commitment to naturalization 
as well as being an art object 
(NatureGrounds, 2011).  

Storage
Storage areas are often overlooked, 
but are necessary to store 
educational supplies and house 
maintenance equipment needed to 
maintain the site.  Seating is critical 
to the outdoor classroom and can 
have a significant and immediate 
impact on the activities within the 
outdoor areas.  

Seating
Seating is critical to the outdoor 
classroom and can have a significant 
impact on the activities within 
the outdoor areas.  Seat selections 
must take into consideration sun 
exposure on the site, comfort for 
the user, and overall durability.  
Seating needs to be distributed 
evenly throughout the site and also 
needs to be a combination of fixed 
and moveable options (Bilton, 2010; 
Johnson L. M., 2008). 

Signage

Gardens
 Gardens are useful for educating 
children on gardening techniques 
and plant materials as well as 
providing a substantial aesthetic 
appeal. Multiple gardens ranging 
in purpose can provide varied 
educational lessons and can display 
many different types of plants and 
wildlife species.  
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Shade structures are valuable for 
serving many purposes within an 
outdoor classroom.  They are vital 
for providing protection from sun 
exposure, rain, and wind, but also 
serve as valuable transitions from 
one area to another.  They can serve 
as an artistic element, frame views 
as well as provide activity settings 
for visitors (Johnson L. M., 2008).   

 Curvy alignments can be successful 
because they provide a sense of 
discovery.  Secondary pathways 
with hard or soft surfaces (5ft to 
6ft wide) allow users to explore “off 
the beaten path” in quieter social 
settings.  Tertiary pathways can 
be as narrow as 3ft wide with soft 
surfaces or stepping stones that 
allow children to explore nature 
more freely (NatureGrounds, 2011).  

Shade structures

Pathways
Pathways are also an important 
element to outdoor classrooms 
in that they transition visitors to 
different zones and areas within 
the site.  Pathways often indicate 
hierarchy on the site through use of 
different paving materials, widths, 
and varied elevations.  Primary 
pathways are usually hard surfaced 
and wide (8ft to 10ft) to allow 
for side-by-side conversations of 
strolling groups including caregivers 
using strollers, individuals using 
mobility devices, and access for 
small service vehicles.   

Accessibility and safety
Accessibility and safety must be 
considered at all times on the 
site of the outdoor classroom, 
and ADA guidelines must be 
enforced.  Thoughtfully  planned 
environments, services, and 
programs, can create opportunities 
to ensure that people of all 
ages and abilities can be both 
physically and socially active 
through play and recreation and 
in theory, impact children’s play 
experiences (Christensen, 2011) 
(NatureGrounds, 2011).  
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Animals

LEFT: A visitor enjoys the scenic views 
from a walkway within the Arizona-
Sonoran Desert Museum in Tucson, AZ

LEFT: Local merchants sell their goods 
under the comfort of one of the shade 
structures in Tohono Chul Park in 
Tucson

Animals are the most frequently 
requested addition to an outdoor 
classroom by children.  Their 
habitats can be maintained and 
monitored on site while providing 
children invaluable lessons. 
Memorable events are often related 
to animal activity, and children 
often enjoy interacting with animals 
on a personal level (Kahn P. H., 
2002).
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Place-based learning can be 
understood as environmental 
education that has gone completely 
local, wholly integrated with 
learning standards and expanded 
beyond the natural environment 
to include the cultural, social, 
and economic conditions of a 
place (Institute, 2010). Place-
based learning approaches seek 
to capitalize on the strong affinity 
people have for their communities 
to accomplish ecological and 
cultural literacy as well as a range 
of conservation and community 
stewardship objectives.  Through 
the integration of civic engagement 
opportunities in place-based 
learning curricula, learning is 

Place based learning connected to action: students and 
citizens engage together in the 
civic life of their communities.  
This is a values-driven approach, 
designed to advance educational 
goals together with locally 
identified social, economic, and 
environmental objectives.  It 
contributes to the broad adoption 
of stewardship perspectives, skills 
and actions, and the restoration, 
rebuilding, and reconnecting of 
human communities and natural 
systems.  Place-based learning 
works to counter the negative 
trends of social fragmentation and 
disconnection from nature, culture, 
and community by reconnecting 
people to the natural and cultural 
world that they are a part of.  

RIGHT: Docent demonstrations within 
nature parks are a great way of keeping 
children attentive and interested
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Place-based education works 
to reconnect kids to their 
natural surroundings; and 
connects ordinary citizens to the 
responsibilities of community 
stewardship and civic life.  While 
it has been a long-standing goal of 
environmental education to connect 
children to nature, place-based 
learning extends this connection 
to specific places, people and 
community concerns (Smith G. 
A., 1999; Sobel, 1996).  One of 
the primary strengths of a place-
based education is that it can adapt 
to the unique characteristics of 
particular places (Smith, G.A., 
2007).  Because of the ability of 
place-based learning to adapt, 
it offers designers the ability 
to build upon unique qualities 
inherent in each site and potentials 
of the community.  The above 
authors suggest that as students 
mature, their understanding and 
involvement at the local level serves 
as a foundation for the study of 
regional, national, and global issues 

(Larmer, 2010; Institute, 2010; 
Smith G. A., 2007). Place-based 
education aims to address ecological 
integrity, community social and 
economic vitality and student 
achievement.  Besides the benefits 
that this type of educational method 
can offer students and teachers, 
public resource managers also stand 
to benefit from the service projects 
outside the classroom that students 
are required to do.

Interpretive trails
A trail, in its basest form, is a 
corridor that will have strong 
linkages with the natural 
environment, open space networks 
and cultural heritage. Beyond 
this circulation component, an 
interpretive trail must convey 
specific ideas to visitors.   At a 
minimum, visitors need to walk 
away from the interpretive trail 
educated about the specific trail 
and area, and at most, the trail 
can change human perceptions 
and behaviors (Wamsley, 2005).  
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The contemporary idea of 
“interpretation” arose from the 
1950s writings of Freeman Tilden, a 
reporter and author who worked for 
the National Park Service.  Tilden 
defined interpretation as, “An 
educational activity which aims to 
reveal meanings and relationships 
through the use of original objects, 
by firsthand experience, and by 
illustrative media, rather than 
simply to communicate factual 
information.”  The topic was 
later narrowed by Sam H. Ham, 
describing the act of environmental 
interpretations as,”…translating 
the technical language of a natural 
science or related field into terms 
and ideas that people who aren’t 
scientists can understand.  And it 
involves doing it in a way that is 
entertaining and interesting.”  
The general parameters for 
interpretive trail layouts and the 
methods for information delivery 
have not changed dramatically 
since the 1960s, when nature trails 
became a popular novelty.  

Design begins by evaluating the 
interpretive potential of the site 
itself (Ham, 1992).  Trails have 
interpretive potential when they 
call attention to significant features 
and environments for the visitors 
walking the trails.  The features 
could relate to plant species, 
animals, geologic formations, 
or cultural history.  Given a 
site with abundant possibilities 
for interpretation, Ashbaugh 
and Kordish (1971) propose a 
choice between multiple levels 
of interpretive trails, including 
formal teaching trails with a main 
emphasis on interpretation, walking 
or hiking trails where interpretation 
is of secondary importance, and 
special use trails that may include 
interpretive components.  In 
terms of form, design guides still 
recommend a closed loop trail, 
either circular or in a figure eight 
form, and ranging from 1/8 of a 
mile to 1 mile (Ashbaugh, 1971; 
Ham, 1992).  This configuration is 
short enough to maintain interest 
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while reducing the chances of 
visitor fatigue.  Once a route 
is established, interpretive and 
guiding elements are then adapted 
to the trail in the form of signage 
or kiosks.  The recommended 
number of interpretive stops on 
a trail usually ranges from ten to 
twenty, with associated interpretive 
information coming from fixed 
signs or through brochures available 
at the trail head.  On the most 
basic level, for interpretation to 
be effective it must be enjoyable, 
relevant, organized, and should 
have some identifiable theme

LEFT: Signage indicating wayfinding 
along one of the interpretive trails at the 
Arizona-Sonoran Desert Museum

 (Ham, 1992; Wamsley, 2005).  
Visitors also typically prefer 
sinuous, narrowing paths that 
follow site topography and 
landmarks to straight trails, as they 
draw users forward with a sense of 
mystery (Kaplan, 1998; Ham, 1992).  
Equally important for trail use is a 
layout that assists visitors in way-
finding.  Access points should be 
visible, and landmarks and signage 
should clearly lead visitors.  Lastly, 
resting places should be strategically 
placed and configured for potential 
activities (Kaplan, 1998).
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Palo Duro Canyon
History 
Palo Duro Canyon is noted as one 
of the most striking, spectacular, 
and unexpected features of the 
Panhandle of Texas, and is the 
site of the largest state park in 
Texas.  The park encompasses 
only a relatively small portion of 
the approximately 150 miles long 
canyon.   The Spanish name Palo 
Duro means “hardwood” and 
refers to the hardwood shrubs and 
trees found within the canyon. The 
canyon was carved into the eastern 
caprock escarpment of the High 
Plains during the past 90 million 
years by the hard waters of the 
Prairie Dog Town Fork of the Red 
River and by attendant weathering.  
The head of the canyon lies fifteen 
miles southeast of Amarillo in 
Randall County, and the canyon 
extends sixty miles southeast 
through Armstrong County into 
Briscoe County.  It reaches a depth 

of 800 feet from the rim to the floor, 
with average widths of more than 6 
miles.  The sides of the canyon have 
striking bright, banded layers of 
orange, red, brown, yellow, maroon, 
and white rocks that represent 
four different geologic periods 
and comprise a time span of more 
than 240 million years (Conroy, 
2012; Guy, 2001; (MacLeod, 2007; 
Panhandle Geological Society, 
1977). 
 The canyon has numerous grand 
pinnacles, buttes, and mesas, 
primarily covered in sandstone.  
Several fossils of long-extinct 
animals and plants have been 
discovered embedded in the rock 
layers.  The above authors note that 
Palo Duro was a favorite camp site 
for both prehistoric peoples and 
later Native American tribes due 
to the availability of wood, water, 
game, edible plants, raw materials 
for weapons and shelter from 
the harsh winter winds.  The first 
known inhabitants who date from 
the period between 10,000 and 
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5,000 B.C. were big game hunters 
of now extinct giant bison and 
mammoths.  Archeologists have 
discovered projectile points, stone 
tools, paintings, and carvings of 
these and later prehistoric people 
at numerous sites throughout the 
canyon.  The first Europeans to 
see the canyon were more than 
likely members of the Coronado 
Expedition who many have camped 
there in 1541 while searching for 
Quivira.  The canyon was occupied 
at that time by bands of pre-horse 
Apache.  In the 18th century, after 
the Plains Indians had acquired 
horses, the canyon became a major 

campground of the Comanches 
and Kiowas.  Traders from New 
Mexico called Comancheros 
came frequently to the canyon to 
trade with the various local tribes.  
The first Anglo-Americans to 
explore Palo Duro Canyon were 
members of Captain Randolph B. 
Marcy’s 1852 expedition in search 
of the source of the Red River.  
The Comanches and their allies 
continued to camp in the canyon 
until 1874, when U.S.  Cavalry 
troops under Colonel Ranald S. 
Mackenzie made a surprise raid on 
a large encampment of Comanches, 
Kiowas, and Cheyennes, forcing 

LEFT:  Ben Carlton Mead, Battle Site 
at the Junction of Ceta Blanca and Palo 
Duro Canyon, 1974, acrylic on canvas. 
Courtesy Bank of America, Amarillo
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them to return to their reservations.  
In 1876 a group of army engineers, 
teamsters, and civilian draftsman 
explored the area for the headwaters 
of the Red River and conducted a 
topographic and scientific survey.  
That same year Charles Goodnight 
drove a herd of cattle into Palo 
Duro Canyon to begin the J.A., 
the first commercial ranch in the 
Panhandle.  Although the canyon 
remained the domain of the 
cattlemen for the next half-century, 
it also became a popular picnicking 
and camping area for residents in 
the surrounding areas.  In 1933 the 
state of Texas purchased the land in 
the upper canyon to establish Palo 
Duro Canyon State Scenic Park.  
Initial improvements, including 
construction of a road to the floor 
of the canyon, were made by the 
Civilian Conservation Corps under 

RIGHT:  Cowhands gather ‘round a 
chuckwagon on the JA Ranch in Palo 
Duro Canyon in 1898. Panhandle-
Plains Historical Museum

Civilian Conservation Corps under 
the direction of the National Park 
Service (Conroy, 2012).  Today the 
park, which includes more than 
15,000 acres, annually receives over 
half a million visitors. A summer 
musical is presented annually in the 
outdoor amphitheater.  The lower 
part of the canyon remains private 
ranchland.
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The complex geologic history of 
the canyon can be peeled back by 
closely examining the exposed 
strata in the canyon walls, from 
the oldest rocks exposed at the 
base of the canyon to the youngest 
rocks exposed at the canyon rim.  
The canyon walls represent a time 
span of approximately 240 million 
years depicted in the canyon 
geologic layers.  The Upper Permian 
Quartermaster Formation in Palo 
Duro Canyon is the oldest widely 
exposed rock formation; although 
in very few areas the underlying 
Cloud Chief Gypsum layer also 
crops out (Guy, 2001; MacLeod, 
2007).  The Quartermaster is 
covered by the Upper Triassic 
Tecovas and Trujillo formations, 
which form the majority of the 
exposed rocks in the canyon, and 
also form many of the unusual rock 
shapes within the canyon.  Capping 
the rock record and forming the 
steep rim around the canyon is the 

Geology, vegetation, and animals of the  canyon 

late Tertiary Ogallala Formation.  
The Ogallala provides much of 
the water used for cities and for 
irrigation on the High Plains.  A 
variety of processes played a role 
in the development of the canyon. 
Although the Prairie Dog Town 
Fork of the Red River made a 
significant erosional contribution in 
developing the canyon, the primary 
contribution of the stream has been 
the removal of material supplied to 
it by the processes of creep, debris 
flow, slump, and rockslide (Guy, 
2001).
As one approaches the canyon, the 
short grasses decrease in number 
and mid grasses, such as little 
bluestem and sideoats grama, 
increase in number.  Shrubs also 
increase as well, mainly junipers. 
Along the rim of the canyon 
shrubby mountain mahogany 
become visible additions to the 
vegetation (Guy, 2001; Panhandle 
Geological Society, 1977)

35

LI
TE

RA
TU

RE



On the steeper slopes of the canyon 
and along the Spanish Skirts below, 
plants are unable to gain a foothold 
as geologic erosion removes soil 
material as quickly as it forms.  On 
less steep areas, the well-drained 
escarpment soils are ideal for the 
development of scarp woodland. 
The deep and woody roots of trees 
and shrubs are especially well 
adapted for taking advantage of 
the soils for the deeply infiltrating 
moisture.  Species common to this 
woodland are one-seeded juniper, 
red-berry juniper, foresteria, 
small-leaved sumac, and lemon 
sumac.  On drier slopes mesquite, 
feather plume, and four-winged 
saltbush are common.  The heads 
of small canyons support Rock 
Mountain cedar and eastern red 
cedar.  Below the canyon slopes lies 
the greatest diversity of vegetation.  
The topography and soils sort 
the vegetation into evident plant 
communities.  Particular groupings 
of species are typical of the fertile 
terraces, another of the red beds, 

and still another of the riverine 
habitat.  The greatest variation of 
species occurs on the terraces.  The 
loamy soils are highly fertile and 
hold good amounts of moisture.  
Most of the species of the plains 
and scarp woodland, and some 
new species also appear.  There 
are trees and shrubs such as one-
seeded juniper, red-berry juniper, 
small-leaved sumac, lemon sumac, 
mesquite, hackberry, foresteria, 
soapberry, wafer ash, and lotebush; 
mid grasses such as little bluestem, 
sideoats grama, sand dropseed, 
alkali sacaton, and vine-mesquite; 
and short grasses such as blue 
grama, hairy grama, and buffalo 
grass (Guy, 2001; Panhandle 
Geological Society, 1977).  Also 
scattered over the terraces are desert 
cactus, prickly pear cactus, and 
yucca. Extensive stands of mesquite 
and small but locally heavy strands 
of yucca, prickly pear cactus, and 
annual forbs (weeds) reflect a past 
history of disturbance.  In some 
areas Lilliputian topographic 
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features are important in 
determining especially the species 
of grass present. Slight depressions 
which receive additional water may 
be dominated by vine-mesquite 
and alkali sacaton.  Not far away 
are micro ridges on which little 
bluestem and sideoats grama 
assume dominance.  On the 
intervening more nearly level areas 
blue grama is usually the most 
abundant species of grass.  The 
vegetation on the Permian red beds 
depends mainly on the depth of 
the soil.  The shallower, droughty 
soils support a sparse cover of 
blue grama, hairy grama, and sand 

dropseed with a few scattered, 
stunted red-berry juniper and 
mesquite.  The deeper soils support 
a denser growth of mid-grasses, 
like side oats grama and bluestems, 
and shrubs like red-berry juniper 
and small-leaved sumac.  A 
riverine woodland community has 
developed in the alluvial soils along 
the margins and narrow floodplains 
of the Prairie Dog Town Fork of the 
Red River.  Especially noticeable 
are the large cottonwood trees.  
Willow, salt cedar, and buttonbush 
are other woody plants that are 
restricted to this habitat.  Other 
trees and shrubs, such as hackberry 

LEFT: Common vegetation and 
geological elements found within Palo 
Duro Canyon
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and wafer-ash, which are adapted 
to wider ranges of environmental 
conditions, extend into this 
community from surrounding 
areas.  Although tall grasses are not 
confined to the floodplains, it is 
there that switch grass, Indian grass, 
and big bluestem reach their best 
development.   
Because of the varied topography, 
diversity of plant species, and 
geographical location, the canyon 
presents an ideal habitat for 
wildlife.  Some of the mammals 
that occur here are the coyote, 
porcupine, jackrabbit, cottontail 
rabbit, raccoon, opossum, ring-
tailed cat, striped skunk, gray fox, 
white-footed mouse, woodrat, 
and bat.  Mammals that were 
once common but are now absent 
or rare are the bison, black bear, 
black-footed ferret, lobo wolf, 
cougar, and bobcat.  White tailed 
deer, mule deer, and the aoudad 
sheep were introduced and remain 
present today.  Many bird species 
are found either as residents or 

as migrants of the canyon.  A few 
are the golden eagle, red-tailed 
hawk, sparrow hawk, Mississippi 
kite, turkey vulture, blue quail, 
killdeer, nighthawk, roadrunner, 
red-headed woodpecker, canyon 
wren, mockingbird, robin, 
cardinal, meadow lark, Bullock’s 
oriole, painted bunting, white-
crowned sparrow, and lark sparrow 
(Panhandle Geological Society, 
1977). 

Paleontology of 
Palo Duro Canyon
During the Permian Period the area 
that is now Palo Duro Canyon State 
Park, was a nearly flat land surface 
along the edge of a restricted sea 
(Panhandle Geological Society, 
1977).  The scarcity of fossils in 
the Quartermaster Formation 
indicates that plant and animal life 
was sparse.  The Blackwater Draw 
Sands and gravels around Palo 
Duro Canyon are rich in fossils 
from mammoths and bison.  The 
mammoths were grazers, feeding 
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mainly on grasses and flowering 
plants. The Bison occidentalis, 
evolved in the late Pleistocene and 
was the immediate ancestor of 
our present-day bison.  In 1970, a 
Bison occidentalis skull with a horn 
spread of 30 ½ inches was found 
in a stream bank of the upper Palo 
Duro Canyon just north of the 
State Park.  Along with the skull 
was found the remains of small 

fish and 23 species of freshwater 
and land gastropods, a class of 
animal that includes snails, slug, 
limpets, and other seashell animals.  
The gastropods were found 
through radiocarbon dating to be 
approximately 10,800 years old.  The 
type of gastropod found indicates 
that the climate in the canyon was 
cooler and wetter than now and 
that the area was marshy with a 
fair amount of standing water.  The 
land species present in the fauna 
occupied habitats ranging from 
moist, deep woodlands to sparse, 
well-drained woodlands.  Most 
of the larger species disappeared 
around the end of the Pleistocene, 
which also marked the end of 
the Ice Ages, and all are now 
extinct.   The scarcity of fossils 
in the Quartermaster Formation 
indicates that plant and animal life 
was sparse. The environment was 
probably unsuited for plant life.  It 
is thought that groundwater near 
the surface evaporated, leaving large 
amounts of salt as a residue.  

LEFT: Figure showing the various rock 
formations within Palo Duro Canyon 
and the time periods associated with 
the rock strata
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Fossils and rocks of the Tecovas 
Formation indicate that the 
sediments were deposited in a 
swamp and stream environment.  
As time went on and the land 
continued rising, the climate 
became drier and some of the 
earlier life forms disappeared.  
Remains of the Metoposaurus 
(Buettneria), the last of a long line 
of giant amphibians, are found here.  
Living in shallower areas of the 
swamp was a group of semiaquatic 
reptiles known as phytosaurs.  
Phytosaurs looked very much like 
a giant crocodiles with a nostril 
on the top of their heads, which 
permitted them to lie submerged 
just below the surface of the water.  

A heavily armored aetosaur, 
Desmatosuchus also lived 
in the park area during the 
Triassic.  A unique feature of the 
Desmatosuchus was a fringe of 
backward pointing horns around 
their necks.  Also found in the 
Tecovas and Trujillo formations 
are fossil lung fish teeth.  Lung-
fish were a type of fish that could 
breathe air, enabling them to move 
from pond to pond. Footprints of 
a chicken sized dinosaur have also 
been found.  The Ogallala in the 
park contains very few fossils.  A 
giant tortoise was found near the 
bend where the road begins to 
descend into the canyon.

RIGHT: Figure showing the various 
prehistoric species thought to have 
been common to the Palo Duro Canyon
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Conclusion and design implications
The literature review serves as a 
vital starting point for the entire 
design project. The information 
reviewed above unifies unlike data 
into a cohesive unit that is used to 
analyze relevant components of 
the project. The literature helps to 
suggest relevant precedent projects 
to examine, and the precedents 
help reinforce the literature. The 
literature review is also crucial 
for extracting design implications 
that will be refined during the 
examination of the case reviews and 
later refined for design application.

•   Earthworks help define areas and                     
     shape circulation
 •  Direct water flow to help irrigate        
     planted areas
•   Avoid steep slopes that may cause         
     erosion problems
• Capture water fom pavement and roof 

runoff and direct to planted areas
• Seating should be varied in shape 

and size and accomodate groups of 
various sizes

• Provide directional signage for way-
finding

• Display signage for educational 
information such as a list of wildlife in 
the area

• Include a variety of material in an 
area that is primarily child driven to 
allow children with all learning styles 
to connect with the exhibit

• The design needs to integrate 
elements specific to the park’s 
formations and structures to tie 
the learning center to place based 
learning
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Nature parks with     
 interpretive trails
Outdoor classrooms
Children’s museums
Conclusion and implications

The case reviews presented in the chapter were conducted to examine 
sites with similar goals to the proposed project. The case studies that 
were examined are scattered all over the country and encompass various 
techniques to accomplish a similar goal. The techniques and final 
outcomes of each site will aid in generating design criteria and ideas 
for the children’s nature center in the canyon. The first three precedents 
included pertain to outdoor nature centers that include interpretive 
trails.  The section on nature centers and interpretive trails was included 
to get a sense of how outdoor centers are designed and structured for 
visors to explore on their own. The self-discovery and way-finding 
elements are crucial in the design of the children’s nature center, as well 
as design ideas for the interpretive trails.  The following two case reviews 
focus on outdoor classrooms, and examine how children interact in a 
highly structured, primarily education driven atmosphere.  The last two 
case reviews focus on children’s museums, and the precedents generate 
ideas for fun, interactive, and creative exhibit design for children.

Case Reviews
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Location: Tucson, Arizona
AREA: 21 acres
Established: 1952

Primary exhibits:
cat canyon, various gardens,
aviary, riparian corridor

Arizona-Sonoran Desert Museum

Interpretive trails? yes

Area: 21 acres
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Many educational exhibits are 
present within the Desert Museum, 
and the child directed components 
within the exhibits are hand on 
and adult supervised and driven. 
The exhibits aim to attract a child’s 
attention with fun premises and 
allow the child to learn by doing 
and observing. 

The Desert Museum incorporates 
many of the common design 
elements discussed earlier in the 
lit review portion of the book.  
The museum takes advantage of 
its location and maximizes the 

manipulation of earthworks to 
define zones and direct circulation, 
all while using natural or seemingly 
natural materials such as boulders. 
Water is introduced to educate 
visitors about the value of riparian 
areas and the scarcity of water in 
the desert. Seating is appropriately 
placed throughout the park along 
major circulation routes, but is 
absent along the interpretive trails. 
The signage used is unobtrusive 
and subtle, and very effective with 
education and way-finding. Shade 
structures typically coincide with 
seating, but some structures are 
present at some exhibits where 
visitors tend to linger. Shade 
structures are also dotted along 

Exhibits

Elements Present

RIGHT: An image of the entrance to 
the Arizona-Sonoran Desert Museum
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the interpretive trail loop. The 
pathways at the Desert Museum 
dictate circulation and indicate what 
type of a trail a guest is on based on 
the paving material. Accessibility is 
limited to main circulation areas, 
and is not conducive to exhibits 
with stairs leading down or up to 
a particular exhibit area. Safety for 
visitors is considered at all times 
and there is always trained park 
personnel wandering around to 
be of assistance in the event of an 
unexpected animal sighting or in 
the event of injury. Lastly, animals 
play a significant role in educating 
and entertaining guests. Docents 
are present on site to give animal 
demonstrations and visitors can see 
many of the animals up close and 
personal.

Layout

The footprint of the park is large, 
and visitors must rely on a map or 
read signage to manuever around 
the park.  While it is clear when one 
is leaving one area to venture into 

The Desert Museum has a large base 
of support from the community. It 
promotes many ideals and activities 
that support Tucson and interest the 
public, and always seems to have 
a wide age range of visitors. The 
visitors also range in the purpose 
of their visits.  While some visit the 
park to relax and enjoy the scenery, 
others visit to entertain their 
families and learn more about the 
area in which they live and always 
seems to have a wide age range of 
visitors. 

Community

Ecological Sensitivity
The museum integrates itself 
into the Sonoran landscape fairly 
effectively. The parking lot and 
buildings leave the most impact, 
and the trails and outdoor exhibits 
are naturalistic and generally low 
impact.

another, it is not always clear how to 
concisely reach an exit.
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Location: McKinney, TX
AREA: 21 acres
Established: 1967

Primary exhibits:
honeybee observation hive, living 
lab, nature trails,native plant garden

Heard Museum and Nature Preserve

Interpretive trails? yes

Area: 289 acres

The indoor exhibits provide the 
most interaction for children to 
discover and experience different 
aspects of the natural environment 
of the area. The Living Lab in 
particular allows students of all ages 
to handle actual specimens and use 
tools to answer scientific questions 
in an adult-led atmosphere.

Exhibits

Elements Present
The Heard grounds are largely left 
in their natural state, but some 
earthworks have been manipulated 
to control circulation as well as way-
finding. Water is a crucial element 
on site not only as an educational 
tool but also as a habitat to many 

different animal species. Storage 
facilities are largely hidden or 
placed out of visitor paths. Seating 
is dotted around the grounds, 
both within the Living Lab and 
around the exhibits on site, sans 
the nature trails. The signage is 
important for educating the public 
and way-finding, but is largely 
absent along the prairie nature 
trails. Shade structures are present 
along the primary exhibit spaces 
and coincide with the seating 
available. The pathways indicate 
zones and frequently change in 
surface. Accessibility is only found 
along major circulation areas. 
Unfortunately, there is limited 
accessibility along nature trails 
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RIGHT: An image of the entrance to 
the Heard Museum
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and exhibits with multiple levels. 
Animals are a major component of 
the Heard and are a big draw for 
visitors. Many wild animals call the 
nature preserve home.

Layout

Most of the buildings are clustered 
around the entrance of the site, with 
two education annexes scattered on 
the outskirts of the paved perimeter. 
The trails and preserve comprise 
most of the site. The circulations 
and signage guides guests within 
the main hub, but on the trails and 
within the preserve a map is crucial.

Community

The Heard is very popular with a 
diverse range of people and age 
groups.  The museum is popular 
with school field trips, scouting 
groups, and offer special programs 
within the community. They attract 
many visitors with their seasonal 
programs and their event display.
 

Ecological Sensitivity

The Heard is currently in the 
process of restoring over 65 acres of 
grassland to native plant vegetation 
through a combination of seeing 
and transplanting techniques to 
accomplish biome restoration. 
Native animal species are also being 
reintroduced to repair crucial plant 
and animal relationships necessary 
for prairie ecosystem function. The 
park itself has a minimal footprint 
with its built structures.

LEFT: The entrance to the animals of 
the world exhibit within the Heard 
Museum and Preserve in McKinney
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Location: Tucson, Arizona
AREA: 21 acres
Established: 1985

Primary exhibits:
geology wall, desert trails, demo 
garden, children’s garden

Tohono Chul Nature Park

Interpretive trails? yes

Area: 49 acres

Exhibits
The exhibits in Tohono Chul are 
mainly gardens and art pieces.  
The children’s garden seems to 
be the only exhibit that is aimed 
primarily at children. The exhibits 
in this garden are meant for adult 
supervision and are not child led. 
The other exhibits on site are not 
age specific. 

the other buildings, but not well 
concealed from visitors. Seating 
and shade structures are found 
mainly together, and are common 
on site. Also plentiful is signage 
that educates visitors about various 
animal and plant species located in 
the park.  There are many pathways 
in the park that vary in surface 
material and height. The park is not 
accessible because of said changes 
in elevation and path surfaces. 
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RIGHT: A gate leading into the 
demonstration garden at Tohono Chul

Elements Present
Earthworks on site primarily dictate 
visitor circulation through the 
manipulation of elevations. Water 
is a focus in the Sin Agua garden 
and in several small fountains in 
gardens around the park. The main 
storage facility is separate from 

Layout
Tohono Chul Park is smaller in size 
and easy for visitors to understand 
and navigate. Signage is ideally 
placed to help guest way-finding, 
and the changes in paving in the 
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paths also help direct visitors.
Community
Tohono Chul Park is a hidden 
gem within Tucson and may be 
somewhat overlooked due to small 
scale of the park and the abundance 
of other parks in the area. However, 
the park does host various seasonal 
activities and exhibits that draw in 
visitors. The park does not seem to 
attract as many children as it does 
more mature audiences. 

Tohono Chul is relatively small 
and does not have a very large 
impact on the surrounding 
landscape.  The parking lot area and 
buildings are minimal and do not 
seem to disturb the surrounding 
environment.   The gardens are 
environmentally sensitive and 
provide habitats to many plant and 
animal species. There are some 
open spaces that the park does not 
seem to address, the spaces just 
fall within the park boundaries.

LEFT: One of many open plaza spaces 
within the Tohono Chul Park in Tucson

Ecological Sensitivity
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Location: Port Washington, NY
AREA10,000s
Established: 2011
Area: 10,000 sq. ft.

O
ut

do
or
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Primary exhibits:
climbing area, messy area, dino 
trail, garden area, art area

Elements Present
The outdoor classroom manipulates 
earthworks to enable children 
to participate in free play.  They 
have designated areas for running, 
jumping, and climbing, and 
children understand what space 
is designated for each activity.  A 
water area on site educates visitors 
about water conservation and 
irrigation.  The storage facility is 
housed within the learning center 
complex and is concealed from 

guests.  Seating is provided along 
the perimeter of the outdoor 
exhibits for parents to watch their 
children.  Few shade structures are 
provided due to the heavily wooded 
area in which the park is situated. 
Little signage is present except for 
interpretive signage for the trail 
systems.  Pathways help to indicate 
different zones and lead to the 
outdoor exhibits and trails. The 
outdoor portion of the learning 
center is not really accessible 
because of the path surfaces and 
grade changes. Native wildlife 
species are present on site, but the 
child-animal interaction is minimal. 

Sands Point Preserve Learning Center

Exhibits
The exhibits on site are child 
oriented and are both adult led and 
child led. The child led exhibits 
encourage learning during free play 
activities.

RIGHT: The entrance to the children’s 
outdoor learning center
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Layout
The Sands Point Preserve learning 
site as a whole is not very large 
and is very easy to navigate.  The 
exhibits are set up in hubs and are 
cohesively visible to children to 
excite them and draw them in to the 
outdoor classroom and the learning 
center.
Community
The Sands Point Preserve learning 
center works in conjunction with a 
much larger area that encompasses 
historical estates, vast green open 
areas, beachfront, barns and stables, 
gardens, indigenous wildlife and 
miles of trails. This preserve calls to 
many groups of different ages, and 
many groups visit the outdoor and 
indoor learning facilities during 
their visit. However, the learning 
center is geared towards elementary 
school aged children.

Ecological Sensitivity
The Sands Point Preserve learning 
facilities take up a very small area 
compared to the much larger 
footprint of the overall preserve.  
The indoor classroom is a meager 
2,000 square feet and the outdoor 
classroom is only 10,000 square 
feet.  The footprint is very small, 
and the impact on the site is 
relatively low. The learning facilities 
respect the surrounding landscape 
and indigenous plant and animal 
species.

51

C
A

SE
 R

EV
IE

W
S



O
ut

do
or

 C
la

ss
ro

om
s

Suffolk County Farm and Ed Center
Location: Yaphank, NY
AREA
Established: 2009
Area: 220 acres

Primary exhibits:
music/movement area, herb garden, 
climbing area, butterfly house

Exhibits
The exhibits are meant primarily for 
young children and are both child 
led and adult led.

Elements Present
Earthworks on site have been 
manipulated to facilitate child play 
areas such as the messy play and 
climbing areas. Earthworks also 
dictate zones and curriculum areas, 
all while using natural materials. 
Water is not introduced in the 
form of water collection on site or 
in the form of fountains or natural 
bodies. Because the education 
center is also a working farm, water 
is introduced as a topic verbally for 
educating kids on sustaining farm 
life. Any storage on site is within 

built structures not associated with 
the outdoor learning center. Seating 
is present around the site in the 
form of organic materials such as 
tree stumps and boulders. Signage is 
present on site, but not prolifically 
placed around the outdoor 
education center. Shade structures 
do not exist on site; instead shade 
from tree canopies is utilized.  The 
pathways on site are homogenous 
in appearance and surface material. 
They are used to lead children 
to the different exhibits on site. 
Accessibility is limited due to the 
changes in grade and problematic 
nature of unpaved surfaces. Animals 
are found all over the site, and 
children are encouraged to interact 
with them.

RIGHT: The entrance to the children’s 
outdoor learning center
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Layout
The site is divided into the outdoor 
education center and the farm.  The 
site is expansive, but the outdoor 
exhibits and play areas are in close 
proximity to one another.  The farm 
is not located far from the outdoor 
education center and is easily 
maneuverable. 

Ecological Sensitivity
The site is disturbed in specific 
areas related to the high traffic areas 
of the farm. The children’s exhibit 
areas are also highly utilized and 
impacted from the foot traffic and 
free play. The pastures on the site 
are not utilized as much and as a 
result are the most pristine.

Community
The education center and farm are 
popular and many seasonal exhibits 
and lectures are offered. The 
learning center beckons to many 
elementary-aged children, but other 
seasonal exhibits are open to all age 
ranges. 

BOTTOM RIGHT: Children playing in 
the outdoor classroom

BOTTOM LEFT:  Way-fingding 
elements that allow children to play and 
explore
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Location: Pittsburgh, PA
AREA
Established:  1983

Move with art, waterplay, theater,
backyard

Area:  80,000 sq. ft. facility

Primary exhibits:
move with art, waterplay, theater, 
backyard 

Exhibits
Some of the exhibits present 
are adult directed, but many are 
child driven to enable children to 
learn and play through hands on 
exploration.

Elements Present
The museum has both indoor and 
outdoor exhibits. The outdoor areas 
are small and the only earthwork 
manipulation is to make the play 
areas and exhibits appear sunken 
into the landscape. Water is a 
major element in the water play 
exhibit indoors, and is minimally 
introduced in the outdoor garden 
for education purposes. The 
storage areas are housed within 
the museum. Seating is scattered 

both outdoors and indoors, but 
is not distributed evenly since 
some exhibits are more active than 
others and do not require as much 
seating. Shade structures cover 
children’s climbing structures and 
sandbox outdoors. Signage plays 
a big part in the indoor exhibits 
and in the outdoor garden for 
designating spaces and education 
purposes. Pathways and flooring 
materials change to an appropriate 
surface material depending on 
the exhibit theme, and serve to 
lead visitors from one space to the 
next. Accessibility is considered 
throughout the museum and is 
inclusive of all children regardless 
of mobility. The only animals found 
on site are the insects in the outdoor 

RIGHT: The entrance to the children’s 
museum
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garden that the children seek out 
during scavenger hunts.
 
Community

The museum attracts children of all 
ages due to their range in exhibits. 
Children range from preschool to 
middle school aged children. The 
museum offers many workshops 
and camp-ins, as well as caters to 
schools for educational filed trips.

LEFT: Images of the backyard exhibit
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Location: San Francisco, CA 
AREA
Established: 1991
Area: 7.5 acre campus

Primary exhibits:
imagination playground, art 
studios, bay hall, tot spot

Exhibits
The museum has educational 
exhibits aimed at child directed play, 
and the exhibits are primarily place-
based and open-ended. The exhibits 
allow for active engagement with 
multiple outcomes. Free play areas 
are also on site and encouraged in 
designated areas.
Elements Present
The lands around the outdoor 
exhibit areas are highly designed. 
They encourage visitor interaction 
and play, and invite children in. 
There are many level changes, and 
the exhibits are thoughtfully placed 
to frame the scenic bay area views. 
Water is a major component both 
in the indoor and outdoor exhibits 

and is closely tied to free play areas. 
The necessary storage space is 
located within the museum. Shade 
structures are occasionally built 
into some of the outdoor exhibits, 
but mostly the tree cover provides 
adequate shade. Signage designates 
exhibit areas and is placed within 
educational displays. Pathways 
vary all over the site and are laid 
out to compliment the changing 
earthworks. Seating often times lines 
the pathways and appear in many 
naturalistic forms, such as logs and 
boulders. Accessibility exists within 
the indoor exhibits, but is not found 
within the outdoor exhibits. There 
are too many surface and elevation 
changes present to make accessibility 

RIGHT: The entrance to the discovery 
museum
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possible. Many seasonal exhibits 
bring in docents and speakers with 
animals and other animals are 
brought into the outdoor exhibits. 
Fish are most common, but the 
woodland animal rescue center 
also provides many educational 
opportunities.

Community
Many classes and programs 
are offered as well as field trip 
opportunities and school break 
camps. The museum mainly caters 
to preschool and elementary school 
children, but many high school kids 
volunteer at the museum through 
the year.

LEFT: The outdoor exhibit at the Bay 
Area Discovery Museum
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Conclusion and implications
The case reviews presented in 
this section directly impact the 
design of the outdoor children’s 
learning center as it is taken into 
the design application stage. 
The case reviews serve as real 
world examples that show the 
effectiveness or ineffectiveness 
of design choices that impact the 
overall success of the precedent in 
question. Upon visiting the Desert 
Museum and the Heard Museum 
and Preserve, they quickly stood 
out as exemplary examples for 
how to organize and appropriately 
design for children and outdoor 
learning.  The design elements 
in both outdoor museums create 
interest while encouraging learning 
and the exhibits draw attention and 
are able to successfully keep the 
attention of their youngest guests. 
The other reviewed precedents 
have some successful components 
that will be directly taken into 
the design phase of the outdoor 

learning facility in the canyon. The 
not so successful components will 
be evaluated and purposely absent 
from the upcoming master design.

•   Consider what activities are             
     afforded by exhibits 
• Consider what social interactions are 

associated with the place
•   Both historical and cultural values           
     should be taken into     
     consideration in an attempt to create a   
     sense of place
•   The site should support safety
•   Try to predict children’s behaviors and    
     reflect that behavior in the design   
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Locating Palo Duro Canyon 
Demographics 
Amenities and activities
Geology/soil 
Hydrology
Topography
Wind and climate
Flora and fauna
Viewshed analysis
Sun/shade analysis
Final diagram
Conclusion and implications

The following site analysis components will examine the current context 
of the site, as well as specifically study how the different components 
interact with each other.   Studying the site and learning about the 
existing conditions as well as examining the historical background of the 
site will help to form the basis for and inform the design for the outdoor 
children’s learning center.

Site Analysis
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Locating Palo Duro Canyon State Park
Palo Duro Canyon State Park is 
located in the north-central part 
of Texas, referred to as the Texas 
Panhandle.  The Palo Duro Canyon 
is scattered in parts of Randall 
County, Briscoe County and 
Armstrong County.  The State Park 
lies solely within the confines of 
Randall County, shown above, and 
will be the focus of this master’s 
report. Two cities are in close 
proximity to the park, Amarillo and 
Canyon, and the residents frequent 
the park.  Amarillo, a city of a little 
over 260,000 lies 27 miles southeast 

of the head of the canyon.  The city 
of Canyon, with around 15,000 
residents, is 12 miles from the park.
The park opened on July 4, 1934 
and contains 29,182 acres of the 
scenic, northern most portion 
of the Palo Duro Canyon. The 
Civilian Conservation Corps of 
the 1930’s constructed most of the 
buildings and roads still in use by 
park staff and visitors. The site is 
approximately 2.5 miles southeast 
from the park entrance following 
the main park road to the existing 
interpretive theater.

Texas State Map By County
Randall County, Texas Panhandle

¯
0 15,000 30,000 45,000 60,0007,500

Meters

Source: Texas State Data Center
http://txsdc.utsa.edu/Data/Tiger?2012/Index.asp

Created July 29, 2012
Map Projection: UTM Zone 14,

 Northern Hemispehere (NAD 1983) 

Legend
State Parks 

Texas Counties

RIGHT: Map showing the location of 
the project according to counties within 
the State of Texas
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Demographics
Because Amarillo and Canyon are 
the cities nearest to the site, the 
demographics of both cities will 
be considered in the design phase 
of the master’s report. Amarillo’s 
population is comprised primarily 
of Caucasian, English speaking 
families working in both public and 
private sectors (Services, 2012). 
The majority (67 %) of all Amarillo 
households consist of families, and 
of those families, 33% live with their 
children (18 years old and younger). 
Amarillo households that house 
individuals under the age of 18 in 

ageneral comes to 37%.  The average 
family size is 3 persons.  The average 
household income is around 
$45,000 annually. Major employers 
include Pantex, Santa Fe Railroad, 
Bell Helicopter, and Owens 
Corning.  Amarillo is the regional 
economic center for the Texas 
Panhandle, and is also economically 
important to eastern New Mexico 
and the Oklahoma Panhandle. 
Historically, Amarillo began as 
one of the world’s busiest cattle 
shipping points, and its population 
grew significantly. The city became 
a grain elevator, milling, and feed-
manufacturing center after an 

LEFT: Locating the proposed site 
within the Palo Duro State Park 
boundaries
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increase in production of wheat 
and small grains during the early 
1900s. Discovery of gas and oil later 
brought oil and gas companies to 
the Amarillo area. The United States 
government bought the Cliffside 
gas field with high helium content 
in 1927 and the Federal Bureau of 
Mines began operating the Amarillo 
helium plant two years later.  The 
plant would be the sole producer of 
commercial helium in the world for 
a number of years. 
 The city of Canyon is also mainly 
comprised of Caucasian, English 
speaking residents with an average 
household income of $38,000 a year. 
The majority (60%) of all Canyon 
households consist of families, and 
of those families, 33% live with their 
children (18 years old and younger). 
Canyon households that house 
individuals under the age of 18 in 
general come to 34%.  The average 
family size is 3 persons.  Canyon 
is the home to West Texas A&M 
University and the Panhandle-
Plains Historical Museum, both 

of which frequently coordinate 
with Palo Duro State Park for 
educational events and conferences.
According to the Texas State Data 
Center, Texas is the second largest 
state in terms of population, and 
is rapidly growing.  Much of this 
growth (65%) can be attributed to 
the growing Hispanic population 
in the state (Center, 2012) (Bureau, 
2012). Texas is also becoming more 
urban, as many rural counties are 
losing population.  Urbanized 
metropolitan areas have been 
growing dramatically over the past 
decade.

RIGHT: The entrance to the Panhandle 
Plains Museum in Canyon
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Amenities and activities
There are numerous activities that 
Palo Duro State Park currently 
offers, and several natural and man-
made places to visit. Going past the 
park entrance check point, several 
buildings are along the main park 
road to stop at. The visitor’s center 
is first, looking over a scenic bluff, 
housing educational exhibits and 
materials, as well as a small gift 
shop. Next is a newly opened state-
of-the-art group recreation facility 
(the Mack Dick Group Pavilion), 
with meeting and dining hall 
space, restrooms and a commercial 
kitchen for group functions. The 
Pioneer Amphitheater is also 
located off the main road and boasts 
a popular outdoor musical drama 
running every year from June until 
August. Right before arriving at 
the design site is that trading post 
building, meant to offer toiletries 
and some light meals and restrooms 
meant primarily for campers. 
Across the road from the trading 

post are the Old West Stables, which 
allow interested guests the chance 
to go on horseback rides around 
the horse trails. The equestrian-use 
area covers approximately 1,500 
acres of the park, and there are also 
designated equestrian campsites 
with a corral nearby.  Camping 
is popular in the park and there 
are both primitive camp areas as 
well as campsites with water and 
electricity. Cabins are also available 
and scattered throughout the park.  
There are numerous hiking and 
mountain biking trails ranging from 
beginner lever to advanced, and 
areas for bird watching and nature 
study (Wildlife, 2012).

LEFT: Palo Duro Canyon boasts many 
camp grounds, some for RV use
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Geology/soil
Near the borders of the canyon, 
the clay loam soil grades into a 
calcareous, grayish-brown soil with 
a loam surface. Within the canyon 
itself, the caliche escarpments, 
sandstone bluffs and ledges, talus 
slopes, and dissected red bed plains 
are grouped together. The nearly 
level floodplains and adjacent foot 
slopes support deep, calcareous 
alluvium. Common on the canyon 
floor (and the design site) are red 
or reddish-brown very fine sandy 
loam soils that are derived from 
reddish sandstone and siltstone 

 Dominant Ecological Site (rangeland)  
Blue YLA Yomont  and Lincoln  Loamy and sandy bottomland
Pink GWE Quinlan and Woodward  Shallow and loamy prairie 
Maroon KQB Knoco, Quinlan, and Burson  Very shallow-shallow, rough breaks
Green PMG Potter and Mobeetie  Very shallow with mixed slopes
 PGE Potter   Very shallow soil

Dominant Ecological Site Map Wind Erodibility Index Map

 Wind Erodibility Index 
Green YLA high erosion
Yellow QWE mid-erosion
 KQB mid-erosion
Red PGE no erosion
 PMG no erosion

(Guy, 2001). Erosion on the site 
is an important factor to consider 
when planning for structures and 
activities on site. The possibility of 
erosion on the site varies, according 
to what areas are being examined. 
The loamy and bottomland soils 
located directly around the wash 
running through the site are areas 
where erosion is highly possible. 
Moving directly away from the wash 
where the slope is still less than 5% 
(the majority of the site), the soils 
become less of an erosion risk. The 
area on site where the slope picks 
up and has the shallow and mixed 
slopes soils has virtually no erosion 
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erosion risk (Agriculture, 2009).  
Another important aspect to 
consider is the impact the soil could 
have on proposed built structures. 
The occurrence of Corcon and 
Corsteel are to be considered, as 
they are soils that have corrosive 
impacts. Corcon impacts buildings 
with concrete and Corsteel 
impacts steel framed buildings. 
As the correlating maps show, the 
site has very low Corcon levels 
throughout, so a building with a 
concrete foundation should not 
be problematic. The area directly 
around the wash shows low levels 
of Corsteel, but moving out towards 
slopes ranging from 3-5%, there is 
a high presence of Corsteel. If steel 
construction is to be built on site, 
the high Corsteel level locations 
must be strongly considered.

Topographic Site Map
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Hydrology 
Running along the border of the 
site is a wash that typically has 
standing water. During the spring 
and summer months, the canyon 
receives on average 20.6 inches.  
The water on site moves towards 
the southeast and collects at the 
first water crossing of the park, 
which meets the main road on site. 
Summer rains can cause unexpected 
and sudden flash flooding and the 
first water crossing in the park can 
sometimes become impassable.  
Palo Duro Canyon was formed 
by water erosion from the Prairie 
Dog Town Fork of the Red River. 
The water deepens the canyon by 
moving sediment downstream, 
wind erosion and rockslides help 
to widen the canyon. These natural 
phenomena are still at work today.

Topography
The majority of the site is basically 
flat, ranging between 0%-2.5%, and 
drops slightly where the wash cuts 
through the site. The water course 
comprises the lowest point of the 
site, and surface water tends to 
drain to this point.  Moving along to 
the outskirts of the site, the borders 
rise between 2.5%-5.47%. During 
the design process the slope of the 
land will be carefully examined in 
accordance with ADA regulations.  
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Wind and climate
Prevailing winds come from the 
south southeast and blow north 
northwest. The average yearly 
wind speed is approximately 15 
mph, although gusty days in the 
Panhandle are common. Wind 
serves as a major energy source in 
the region. The canyon walls serve 
as a strong and welcome windbreak 
for visitors, and the design area 
should be relatively calm.  The 
wind break that the canyon walls 

offer should be considered 
during the design process for the 
creation of outdoor exhibits and 
built structures.
The warmest average 
summer temperatures occur 
in July, with temperatures 
reaching into the mid-90s 
(Fahrenheit).  The coolest 
average winter temperatures 
occur in December, but January 
temperatures are a very close 
second, both months with 
temperatures dropping into the 
low 50s. The park receives on 
average the most rainfall in June 
and August, around 3.3”-3.4”. 
Flash flooding in the park is not 
uncommon during the spring 
storm season, occurring from 
late April to June, when quick 
bursts of rainfall occur during 
thunderstorms. Rainfall is less 
common in the winter months, 
with average precipitation lows 
in December and February, 
reaching around half an inch 
each month.
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Flora and fauna
The natural vegetation of the canyon 
consists of a variety of grasses and 
other xerophytic vegetation such as 
prickly pear, yucca, mesquite, and 
juniper. Cottonwood, willow, and 
salt cedar grow along the banks of 
the Prairie Dog Town Fork of the 
Red River (Conroy, 2012). The site 
has agarita, little leaf sumac and 
lote bush in close vicinity to the 
existing road. Pencil cholla and big 
leaf sumac also are in close vicinity 
to the existing road and parking 
lot. Red berry juniper and Texas 
Honey mesquite are the prevalent 
trees on site. There are numerous 
cottonwoods around the water 
course, primarily on the southeast 
portion of the site.  Wildflowers 
bloom in the more open portions of 
the site in the spring and summer 
months, giving the site a good 
amount of color. Wildflowers on site 
include Indian blanket, Engelmann 
daisy, chocolate flower, wild 
onion, and scrambled eggs flower.  

Unfortunately, Johnson grass, salt 
cedar, and musk thistle on site 
are very invasive and need to be 
avoided when considering the plant 
palette. 
Many animals are also present 
within the canyon walls. On site, 
wild turkeys are the most common, 
as are raccoon, white tailed deer, 
and Farrell hogs. The animals and 
plants common on site are going 
to be strongly considered when 
designing the built structure and 
the exhibits. The overall park design 
has to educationally effective, but 
also aim to minimally impact the 
existing flora and fauna.
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Common plant species (pictured 
above):
agarita
big leaf sumac
lote bush
prickly pear
Texas Honey Mesquite
cottonwood

Common animal species (pictured 
above):
wild turkey
white tailed deer
hummingbird
gray fox
Western diamondback rattlesnake
coyote
bobcat
badger
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Viewshed analysis
Views are most striking on the 
site looking northeast, east, 
south, and southwest.  The most 
prominent view on site looks 
towards the east, and every effort 
needs to be made to accentuate 
this view.  This prime view on the 
proposed site majestically towers 
over the surrounding elevations. 
The highest butte is marked with 
brown, maroon, white, gray, and tan 
striations, and reveals the age of the 
area.  Pine and mesquite grow along 
the lower levels of the cliff, and 
cottonwoods dot the edges as the 
elevations begin to rise.  The view to 
the south and southwest are not far-
reaching, as the elevation changes 
more quickly and significantly than 
does the elevation on the proposed 
site.  The buttes of the cliffs have 
marked ledges with red soil, but 
the rock strata are not present.  The 
cliffs to the south and southwest are 
dotted with juniper clumps, grasses, 
and large rocks.

72

RIGHT: Images of views on the site.  
The top images show the ridge along 
the back of the site, meant to be a focal 
point while at the children’s nature 
center.  The bottom image shows the 
view while on site looking across the 
main road. 
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Sun/shade analysis
The orientation of the sun plays a 
large role in the placement of built 
structures and outdoor exhibits 
on site. The hot Texas sun beating 
down can be very uncomfortable in 
warmer months when the visitors 
are the most likely to be present 
on site, and must be strongly 
considered during the design 
process.
Built structures and outdoor 
exhibits must be oriented in a way 
that maximizes views, but that 
also provides adequate shade to 
keep visitors comfortable.  While 
the existing vegetation on site 
(primarily the juniper, mesquites 
and cottonwoods) provide some 
shade cover, there are large portions 
of open land that will not be shaded 
at all. The site is largely sunny, 
with upward sloping canyon walls 
providing more shade on the site 
perimeter.
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Final site analysis diagramOpportunities

Constraints

• Good views in most directions 
except for the NW

• Site is already mostly flat, good for 
built structures adhering to ADA 
regulations

• Established native vegetation on site
• Existing infrastructure on site, new 

utilities will not be required
• The chosen site is along main street, 

will get the desired attention and 
traffic

• Existing structures on proposed site 
must be removed 

• Existing road loop must also be 
removed for design proposal

• Unwanted wildlife (poisonous 
species) will still have access to 
site, their presence can only be 
discouraged

• Areas around the water course 
where high erosion possibilities 
exist must be avoided Site boundary

Water course
Erosion areas

Viewsheds

Prevailing winds

Primary circulation
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The process of analyzing the site 
is the last and arguably the most 
important step before moving to 
design application. Site analysis 
provides valuable insight about 
the site that helps determine 
how the original design proposal 
can best suit the existing site 
conditions. The site analysis, 
combined with the information 
gained from the literature review 
and the case reviews, allows for 
a rudimentary understanding of 
the design program, as well as 
the knowledge necessary to make 
informed design decisions for the 
master plan and planting palette.

Conclusion and implications
•    Include built structures to capture        
      shade from the afternoon sun
•    Consider habitat impacts for wildlife    
      in the area as well as impacts               
      on native vegetation
•    Arrange plant material in a way            
      to create distinct outdoor rooms          
      for  different exhibits, also directing  
      movement through the outdoor 
      spaces
•    Because the site will get more use         
      during warmer months, the site  
      should be oriented to the NE to          
      capture afternoon shade
• Create some massings of native 

plants to make site more desirable   
for wanted species
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Program and compatibility          
 matrix
Preliminary concepts
Mater plan and plantings
Focal areas
Education/interpretation

This section illustrates how the previous information up to this point has 
been melded together to create the master plan for the children’s outdoor 
learning center. This proposed design collectively meets the educational 
and recreational needs for children in the Texas Panhandle.
First a program is presented, and initial concepts were created from 
the necessary programmatic elements. Finally the finalized master plan 
is introduced. Details of the major design elements and exhibits are 
presented, as well as the proposed plant palette for the site.  Finally, a 
brochure for the children’s learning center is introduced for distribution 
to communicate to the public what the facility offers.

Design Application
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Compatibility Matrix

To create the program, the initial 
research question and original 
goals needed to be revisited. The 
goal of developing specific edu-
cational activities that build upon 
the canyon landscape stood out as 
a goal to dictate the program, and 
out of which three objectives to 
the program were specified.  The 
three main objectives that emerged 
were to encourage adult-led learn-
ing indoors, to maximize child-led 
learning in the outdoor activity 
areas, and to consider the impacts 

that the designated activities will 
have on the existing habitat.
Once the program was set, a com-
patibility matrix was then created to 
determine what spaces were com-
patible with one another, and there-
fore should be located next to one 
another on the site.  After the design 
matrix was established, three con-
cept options were created and care-
fully weighed.  Ultimately, a design 
winner emerged and that concept 
was improved upon until the final 
master plan was established.   

Program and the design process
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Initial Preliminary Concpets

Concept1 
“Spatial 

Sequencing”

Concept 2 
“Compact and 

Controlled”
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Concept 3
“Logical Placement”

Concept three was chosen for further development because of the desired 
relationships of the outdoor areas as well as the logical placement of ac-
tivity in proximity to the desired area on site.  The wildlife viewing loca-
tion already houses the desired plant and animal species for viewing, the 
parking lot is expanded on the already existing parking lot, and the build-
ing is to be situated on the flattest part of the site in an already disturbed 
plant area. The exhibits are placed logically, for example the erosion area is 
placed on a part of the site where erosion is already a problem, and will be 
easily understood by children.
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Final Master Plan

0’ 100’ 300’ N

Indoor facility

Habitat viewing
Animal/plant area

Pergola

Pergola
Parking

Pioneer garden

Plant succession area

Pollination garden

Erosion area Archaeology area

Historic people area

Free play 

Amphitheater

Water monitoring area

Docents and trailhead
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Plant Palette

Master plan
The master plan ultimately emerged 
out of the third preliminary con-
cept, and was re-visited until the 
plan best fit the goals and objec-
tives, as well as created a diverse 
visitor experience.  The master plan 
takes advantage of the existing to-
pography and requires very little 
site manipulation. The existing ani-
mal and plant species were not only 
respected, but highlighted through 
the various exhibit areas.  Each focal 
area will be subsequently elaborated 
on and include a detailed planting 
plan and corresponding perspective.

Two major ideas contributed to the 
plant palette for the Nature Dis-
covery Center.  The first idea was 
to create as much habitat cover 
as possible with the existing and 
additional plant species.  The na-
tive plants on site are adapted to 
the climate and water conditions, 
and provide the best habitats for 

the animals native to the canyon.  
Second, the user experience was 
strongly considered and the plant 
species intend to enhance the visitor 
experience on site as well as play an 
appropriate part in the individual 
activity areas. The massing of plant 
species on site takes into consider-
ation how the visitor will approach 
and move through an area, and how 
that particular area can frame views, 
create shade, provide pops of color 
and create access to animals.  The 
planting legend is shown here, and 
is reiterated in more detail in the 
following focal area planting plans.  
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Pergola

Fence
Dirt trail
Paved/concrete trail
Watercourse
Mesquite tree/Juniper tree

Cottonwood tree

Groundplane material

Natural brush material

Master plan key
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Nature viewing area
A “clump and gap” planting 
strategy is utilized throughout 
the site, but more so in the nature 
viewing so that the vegetation’s 
structural diversity is increased 
and animal habitat is reinforced.  
The planting palette is extremely 
simplistic in this area, both in form 
and plant variety.  The site already 
has a large span of understory  

scrub grass coupled with large 
existing groups of Texas honey 
mesquite trees.  The planting plan 
calls for additional mesquite trees 
to be planted as well as clumps of 
deergrass near the raised boardwalk 
around the stone viewing blind. 
The plantings are intended to be 
as naturalistic as possible so as 
to blend in seamlessly with the 0 100 300
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species.  The pergola structure is 
intended to create an enjoyable 
shaded space for visitors, and 
the red sandstone block blend in 
with the canyon vernacular.  The 
nature viewing blinds are facing 
the western part of the site, the area 
of the site when an abundance of 
native animal species gather to feed, 
drink and hunt. The blinds allow 

allow children to observe wild 
turkeys, deer, coyotes, various bird 
species and several other native 
species in their natural habitat and 
hopefully gain an appreciation 
and sense of stewardship towards 
the park. Children that are trying 
to be a part of the junior ranger 
program the nature center offers are 
encouraged to spot and identify as 
many species as possible.
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Free play area
The free play area is directly 
adjacent to the education building 
as well as the parking lot, the first 
two things that arriving guests 
will notice.  The mesquite trees 
lining the edge of the parking lot 
are meant to create a welcoming 
and natural threshold for guests 
entering the site and going indoors 
to view the educational exhibits. 

The education center shades guests 
from the hot summer sun in the 
afternoon and therefore shades 
the side porch overlooking the 
free play area. Parents can enjoy 
refreshments on the porch and 
enjoy the planting bed with native 
wildflowers, monkeygrass, and 
mesquite trees.  The raised porch 
is bordered by red sandstone with 0 100 300
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play area. Children can let their 
imaginations run wild as they 
utilize the boulders, twigs, mud, 
and other natural elements 
included in this area to dig a 
tunnel or build a temporary fort. 
The free play area is intended to 
be completely child-directed and 
allows children to learn as they 
engage in free play.

Native scrub grasses,  large 
groupings of mesquite and red 
berry junipers surround the 
outskirts of the free play area. The 
outskirts of this area slopes down 
naturally and is surrounded by 
prickly pear cactus.  The prickly 
pear cactus was moved to other 
areas on site so as not to be a 
hazard.  
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Docents and trailhead area
While all of the nature center 
activity areas focus on education, 
the docent area is the only one 
that will have a continuous docent 
presence  during opening hours 
performing demonstrations.  The 
planting plan calls for additional 
cottonwoods and junipers to give 
visitors a better sense of immersion 
into the canyon.  Native grasses and 

and wildflowers are also added 
around the docent complex and 
interpretive signage surrounds 
the perimeter to better describe 
the surrounding plant and 
animal species.   Because the 
complex doubles as the start of 
the interpretive trailhead, it is 
located adjacent to a newly formed 
decomposed granite trail that runs 0 100 300
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up to the existing trail system 
at the southern part of the site.  
Guests can enjoy frequent docent 
demonstrations featuring bird 
and reptile species that live within 
the canyon, as well as further 
explanations of the canyon 
atmosphere when the docents are 
not performing.   Visitors can rest 
under the shade of the porch and 

enjoy the canyon scenery before 
starting out on the trail or take a 
quick restroom stop before starting 
along the walkway leading to other 
activity areas.  The docent building 
also provides some storage for 
the outdoor nature center, such as 
outdoor equipment required for 
maintaining the outdoor activity 
areas.
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Pollination garden
The pollination garden is meant 
to display the vibrant native 
wildflowers that are common to the 
base of the canyon, as well as other 
common tree and grass species.  
Using native flowering species in 
the garden also ensure that bees, 
butterflies and other animals will 
frequent the garden to pollinate.  
The garden includes Indian blanket 

flower, Engelmann daisies, paper 
flower, wild onion flower, and 
several other native wildflowers 
that draw guests in with their 
vibrant colors and invite visitors 
to linger, examine the interpretive 
signage, and relax under the shade 
of a mesquite tree.  A decomposed 
granite trail winds through the 
garden, and mesquite tress are 0 100 300
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Grasses of varying heights dot 
the perimeter of the pollination 
garden to add variety, texture and 
a sense of depth.  The outskirts of 
the pollination garden area is lined 
primarily with red berry juniper 
trees with Texas honey mesquite 
trees occasionally intermingled.  
Scrub grass appears in patches 
underneath the tree canopies, and 

prickly pear is common in this 
area on the site.  This activity area 
not only teaches children about 
pollination and wildflowers, but 
also gives children the opportunity 
to learn more about how and when 
they can plant their own pollination 
garden at home. 
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Amphitheater area
The amphitheater area is meant to 
be educational with corresponding 
interpretive signage like the other 
activity areas, but it is also meant 
to be a fun area of the park where 
children can participate in a play 
or skit or sit back with their family 
or school group and enjoy a special 
performance from a local theater 
group.  The amphitheater rests on 

a part of the site that has an 
abundance of mature mesquite 
trees and cottonwoods, and the 
amphitheater is in shade much 
of the day.  This almost constant 
shade is sure to be a welcome 
retreat during hot summer days. 
The backdrop of the amphitheater 
reveals distant trails and the main 
canyon road behind it, but the 0 100 300
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understory plants serves as a barrier 
for wandering children.  Young 
cottonwoods were added to the 
edges of the amphitheater to add to 
an immersive feeling for the visitors.  
Prickly pear and native grasses 
were also added to the base of the 
new cottonwood trees as well as 
educational signage.  Red sandstone 
covers the amphitheater walls and 

walls and rusted metal beams tie in 
with the other structures within the 
nature discovery center.  Besides 
serving as a performing area, the 
amphitheater also has some storage 
areas for props and equipment.
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Water monitoring area

0 100 300

The water monitoring area lies in 
close proximity to the watercourse 
to allow students to observe 
how the water table fluctuates at 
different times during the year. 
In addition to monitoring the 
fluctuating water table, children 
will also be able to better grasp the 
importance of water in a desert 
grassland area and the scarcity of 
water in the area at large. Chilren 
will be able to utilize their activity 
sheets and record the water table 
levels and compare it with the 
water table levels at other times 
of the year.   Planting variety 
around the water monitoring 
area is minimal and wild grasses 
dominate the area. This area is 
being completely left as-is with 
existing plant species.   The native 
grasses get thicker and taller the 
closer one gets to the water, and 
line the watercourse alongside 
mature cottonwood trees.  A 
winding decomposed granite trail 

leads children to a capped PVC 
pipe rising approximately a foot 
out of the ground, which contains 
a calibrated stick that allows 
chidren to measure the water table 
level. The PVC pipe, pathway and 
signage are the only elements being 
added to the site. 
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Welcome to the
Palo Duro Canyon

Nature Discovery Center

Nature Discovery Center Hours:
M-F  8:00-6:00

Sat and Sun: 9:00-4:00
Our new facility is located along 

the main park road at the first water 
crossing

Nature Discovery Center Map:
Park

Entrance

Nature Discovery Center

List of Exhibit Areas:
1.   Indoor learning center
2.   Habitat viewing stations
3.   Pollination garden
4.   Pioneer garden
5.   Plant succession area
6.   Erosion experiment area
7.   Archaeology area
8.   Groundwater monitoring
9.   Native plants and animals area
10.   Historic people area
11. Free play area
12. Docents/ interpretive trails
13. Amphitheater

1
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4

6 7

3
10

5

8

11

13

12
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Description of Exhibits:
Indoor Learning Center:
Walk through informational exhibits focusing on the state 
park and nearby areas.  Learn about the Llano Estacado, 
what the Civilian Conservation Corps established in the 
park, and what prehistoric animals used to roam the park.
Habitat Viewing Stations:
Watch the native animals in the area in their familiar sur-
roundings
Pollination Garden and Pioneer Garden:
Walk amongst the gardens and enjoy native plant species.  
Watch the hummingbirds and native butterflies flit about 
as you learn how historic people used to utilize plants in 
the canyon.
Plant Succession Area:
Learn what order certain species in the canyon grow and 
how they interact with each other.
Erosion Experiment Area:
This area demonstrates what the soil composition is like 
nearest to the creek and how it is more likely to erode. 
Archaeology Area:
Enjoy learning about prehistoric animals as you dig for 
fossils and compare your findings.
Groundwater Monitoring Hole:
Record the current water table levels at this monitoring 
area and compare it to monthly averages
Native Plants and Animals Area:
Learn about local plants and animals. Try to see how 
many plants you can identify while collecting animal 
track stamps.
Historic People Area:
Learn about the different people that used to call the can-
yon home and how they lived.
Free Play Area:
Let you imagination run wild as you collect local materi-
als, build a fort or dig in the dirt!
Docents and Interpretive Trails:
Visit a docent for an animal demonstration and discover 
the different trail systems
Amphitheater:
Enjoy a play or lecture, be the star of one yourself!

0    50      100                                                                                                                                              
                                                                  

300                                                                                                                                                   
                                                        

Education/Interpretation
Brochure

Providing information to the nature 
center visitors is a cornerstone of 
this project, and is accomplished in 
many different ways.  Upon arrival, 
children will be given a pamphlet 
(shown above) that allows them to 
see the different activity areas and 

is detailed within the brochure 
so that children can prioritize 
activity areas according to their 
interests.  The back of the pamphlet 
also serves as an activity page, 
where children are encouraged to 
become a part of the Palo Duro 
Canyon nature center junior 
ranger program.  They can monitor 

96



D
ES

IG
N

Palo Duro Canyon
Junior Ranger Program

Activity Pages

To become part of the Junior 
Rangers of Palo Duro Canyon 

Program , fill out the page and re-
turn it to the Nature Discovery Cen-

ter upon completion. 
Membership is free and we want 

everyone to learn about the canyon 
and take care of it!

Plant and Animal Discoveries: Exhibit Area Questions:
1. List an example of something you can make from a     
    plant growing in the pioneer garden.

   

See how many animal stamps you can collect! How many 
of those animals have you seen in the canyon?

See how many plant species you can identify. List out the 
plants you’ve discovered below.

1.

2.

3.

4.

5.

6.

7.

2. In the erosion experiment area, what is the soil like the
    closer you get to the water?

3. Did you find anything in the archaeological dig area?  
    If  so, do you know what kind of animal the fossil 
    belonged to?

4. After visiting the water monitoring hole, what was the     
    water table level currently at?

          
    
  

5. Who did you learn about in the historic people area   
     that interests you most?  Why?

6. What animals were in the animal demonstrations to   
     day? What did you learn about that animal?

the activity areas, participate in 
activities, and take note of what 
they see and learn while in certain 
areas.  It is meant to encourage 
the children to participate in the 
activity areas as much as possible, 
and hopefully allows them to better 
understand natural systems within 
the canyon as well as important 

historical aspects that have 
contributed in making the 
canyon what it is today.  Before 
departing, children can drop 
off their activity page inside the 
indoor education building and 
become a part of the junior ranger 
program that the nature discovery 
center offers.  Children can sign 
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up for information on volunteer 
opportunities within the canyon 
and special monthly performances 
and lectures held within the nature 
discovery center amphitheater. 

Signage is located throughout the 
park and not only gives educational 
tidbits, but also helps with way 
finding as well as gives valuable 
safety information.  The educational 
signs appear mainly in the activity 
areas, and give specific information 
pertaining to the activity at hand.  
If the signs are describing a specific 
plant they are located directly where 
the plant species can be found, and 
signage describing animal species 
is placed primarily in areas where 
that animal is frequently seen.   
Educational signage is also located 
in activity areas where an activity 
may need further explanation 
and possible instruction. For 
example, in the erosion activity 
area, children examine what areas 
of the park are more likely to have 

erosion problems, and the soil 
demonstration is probably not 
intuitive to many children. Signage 
helps them work through the 
activity as smoothly as possible, 
since the activity areas are meant to 
be predominantly child led rather 
than adult led. 
Although the park is fairly small 
in size, subtle way finding signage 
is scattered throughout the park 
in order  to help orient guests and 
help them get to their desired 
location as efficiently as possible.  
Safety information is presented 
upon going through the main 
entrance of the state park, but safety 
information is also presented in the 
form of signage in relevant parts of 
the nature discovery center.  The 
signage is meant to make children 
aware of possible dangers on site 
and inform them about what 
hazards to avoid. 

Signage
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The docent and interpretive 
trailhead complex is the starting 
point for the new interpretive 
walking trails on the eastern part of 
the site that eventually links up with 
existing park trails. The trailhead 
porch has posted trail maps and 
informational signage beginning the 
trek, but interpretive signage is also 
scattered along the trail itself and 
the signage corresponding to the 
nature discovery center terminates 
when the new trail meets up with 
the existing 2 mile Paseo Del Rio 

trail.  A hiking trail with 
interpretive signage also begins on 
the western part of the site at the 
northernmost viewing blind that 
goes through the habitat viewing 
area, and the signage ends when 
the trail meets the 11 mile Givens, 
Spicer & Lowry running trail.  The 
interpretive signage is installed 
in areas along the trail that tend 
to have good scenic views of the 
canyon, and the signage also 
corresponds with seating for guests 
if they wish to take a break during 
their hike.

Interpretive Walking Trails
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Implementation
Potential partnerships
Limitations and future

The conclusion of this project examines what could be done to take 
the existing site as it currently is and transform it into the final product 
proposed in the design application chapter.  The conclusion also 
examines possible missed opportunities and elements that could have 
been designed further.

Conclusion
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Implementation
 An under utilized interpretive 
theater and a circular campsite 
area now stand where the nature 
discovery museum is proposed.   
The current uses of the site must be 
overcome in order for the new use 
to successfully implemented.  The 
state park could phase the project 
if the state park’s budget becomes a 
constraint.  Phase one could oversee 
the completion of the new parking 
and indoor education facility, and 
the activity areas would essentially 
be assembled in halves. The activity 
areas in the southern part of the site 
would be completed first, as well as 
the intertwining paths connecting 
them.  In phase two the activity 
areas in the northern part of the 
site could be constructed, as well 
as the small pergolas that serve as 
rest stops and the trails connecting 
those areas. Ultimately the site is 
relatively small and phasing would 
end up prolonging the project’s 
completion as well as increasing 

 cost, so hopefully phasing can be 
avoided. 

Potential partnerships
 The proposed project not only 
brings an educational resource to 
children in a region where such 
a proposal would be a huge asset, 
but it would also bring a renewed 
interest on the canyon and all that 
the canyon has to offer visitors.  The 
nature discovery center is meant 
to be utilized not only by families, 
but also by schools and therefore 
many possible partnerships emerge.  
As stated in the literature review 
findings, children only benefit from 
outdoor education facilities if they 
are exposed to them on a regular 
basis, not just once.  The schools 
in Canyon and Amarillo could 
actually utilize the nature discovery 
center throughout the school year 
and coordinate their curriculum 
to fit in with the exhibits and 
activities offered on site.  Because 
of this, the Amarillo and Canyon 
independent school districts could 
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potentially make great allies in this 
endeavor. Other parties that could 
be interested in the new discovery 
center and what it promotes would 
be the Amarillo and Canyon 
Chambers of Commerce, as well as 
the Harrington Discovery Center 
in Amarillo.  The Panhandle Plains 
Museum in Canyon is already 
closely linked with the state park 
and would probably take an active 
interest in helping maintain the 
nature discovery center, as they have 
tried to reach out to the younger 
generations in the recent years. 
Lastly, students in appropriate fields 
at West Texas A&M University in 
Canyon and Amarillo College in 
Amarillo would be suitable docents 
or educators assisting the nature 
center. 

Limitations and future

region. Ideally, the ideas presented 
in this project could be used to 
create other outdoor learning 
centers across the country that 
allows children to learn from their 
outdoor environment through 
different learning strategies.  If time 
allowed, I would like to further 
explore the under developed 
portions of this project.  I would 
begin by further developing the rest 
of the activity areas as if they were 
focal areas.  I would like to consider 
the plant species and design for all 
of the activities that go on at the 
nature discovery center in further 
detail. I would also have liked to be 
able to work with the schools that 
would visit the park and consider 
how the elementary schools 
could integrate cross curriculum 
integration within the nature 
discovery center setting.  Ultimately, 
I hope this project serves as an 
example of what an outdoor 
education facility can offer children 
that desperately need a connection 
to nature. 

Overall this project is meant to 
serve as an outdoor educational 
prototype and if implemented 
would serve as a valuable resource 
for children within the Panhandle 
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The following section serves to provide the sources that were used to 
complete this master’s report.  The works and images listed can also 
be used in future master’s reports  to assist in projects within a related 
scope.
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INTRODUCTION:
Kids huddled: http://escobarmg.pbworks.com/f/1305405046/Kids%20look%20at%20
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LITERATURE REVIEW:
Girl jumping: http://www.westbaltimoresquares.org/wp-content/uploads/2011/08/
Jaleels-daughter-hopscotch-e1312208883411.jpg
Boy on boulder: http://media.northjersey.com/images/TreeBoard_1118_sn_tif_.jpg
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images/2011/10/15/1226167/489869-meerkat-at-royal-children-039-s-hospitalmeerkat-
at-royal-children-039-s-hospital.jpg
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Prehistoric animal chart: Panhandle Geological Society. (1977). Guidebook of Palo 
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Sands point nature preserve outdoor classroom
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Kids at chalkboard: http://ccesuffolk.org/nature-explore-classroom/
Children’s Museum, Pittsburgh: http://www.soulofamerica.com/soagalleries/pit/
famattr/Pit-Childrens_Museum.jpg
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Backyard exhibit with boy: http://s3-media3.ak.yelpcdn.com/bphoto/
tQjm4bkBIAPRcRKHJIdiZQ/l.jpg
Backyard exhibit: https://s3.amazonaws.com/cmop_production/images/137/inline/
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bayarea-discovery.jpg

SITE ANALYSIS: 
Panhandle Plains Museum: http://www.forttumbleweed.net/panhandle_plains_
museum.jpg
RV Park in Palo Duro Canyon: http://www.rv-dreams.com/campground-reviews-
texas.html
wind rose images
Texas Commission on Environmental Quality
http://www.tceq.texas.gov/airquality/monops/windroses.html
Prickly pear cactus
http://www.herrinhs.org/Teachers/EricJohns/CHA07/Noah%20Quinton/Prickly%20
Pear/Prickly%20Pear%20site.htm
Texas honey mesquite
http://www.wildflower.org/gallery/result.php?id_image=14760
Cottonwood tree
http://www.meridian.k12.il.us/middle%20school/student_work/buzan/
Cottonwood%20Tree.html
Wild turkey
http://animals.nationalgeographic.com/animals/birds/wild-turkey/
White tailed deer
http://www.birdwatchersdigest.com/slideshow/gallery.php?Show_ID=6&Slide_ID=29
Red throated hummingbird:
http://animals.nationalgeographic.com/animals/birds/ruby-throat-hummingbird/
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Gray fox
http://www.desertusa.com/nov96/du_gfox.html
Coyote
http://www.ci.chanhassen.mn.us/index.aspx?NID=491
Bee
http://www.wmconnolley.org.uk/bees/
Bobcat
http://northeastexplorer.com/wordpress/
Badger
http://bioweb.uwlax.edu/bio203/s2007/steinmey_isaa/

DESIGN APPLICATION:
Background image of canyon at dusk: http://palodurocanyon.com/viewimage.
php?image_l=00132l.jpg&description=Sudden+Summer+Thunder+Storm&photoby=
Mike+Wilson
Park Ranger with skull: http://www.virginia.org/snp75/
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