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ABSTRACT
The interdisciplinary nature of landscape architecture rarely occurs in our education system
due to the divide b,etween the sciences and the humanities. This discipline divide is evident in the
structure of school subjects from elementary school to college. By accepting the divided system,
students are unknowingly affected by it and miss an opportunity for a truly interdisciplinary
approach to education. As an alternative, this paper. proposes a combination of a science and a
discipline of the humanities which can provide an inclusive education for students at any age. If
students are taught in elementary school, not only to investigate surroundings through scientific
reasoning but also a creative process, the student will be given an opportunity to choose a learning
style.
As a prototype for such an educational opportunity, the Stream Team was a 10 week afterschool educational program that revealed a local stream to 4th and 5th grade students of Clemson
Elementary School. By providing activities that were both scientific and artistic, students of the
Stream Team observed erosion and turbidity, explored stream morphology and entomology, and
created artworks in the form of ceramics, environmental art, drawing and writing. In collaboration
with the Stream Team ~nd student projects, an interactive, environmental art piece was also created
in the stream to increase community awareness of the stream 's potential and student project
presence. Community and student education continued in the form of a final presentation and tour
of the stream and student art.
By providing an environment to gain knowledge through artistic and scientific means
students were given the opportunity to choose how to learn. Records in the form of student drawings
and evaluations reveal that students gained and retained knowledge about stream features, water
quality, types of rocks, different water currents and other riparian characteristics such as trees,
birds, leaves, and shrubs.
In conclusion a combination ofthe applied science of Stream Morphology and Environmental
Art proved to be an affective tool for teaching students and their community about the importance
of healthy streams and watersheds. Further, a combination of a science and a discipline of the
humanities proved to be an effective method for re-presenting a stream to students of both subjects.
As landscape architects we should use our experience in combining the sciences and humanities to
educate society not only about natural resources, but about our united way of life.
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CHAPTER I. INTRODUCTION
A Classic Debate
There are only two possibilities; either you are you a scientist or a humanist? Consider
your choices in your career, the way you learn, the way you teach, how you interact with others,
your goals for your life. There are many classic debates, some more historical than others, but one
debate that affects all human beings is the debate between the Science and Humanities. George
Levine clearly states that "no debate more clearly focuses the longstanding antagonism between
those who see the meaning of life in terms of material progress and increased knowledge of the
natural world and those who see it only in the personal fulfillment of every man's "humanity" - of
moral, intellectual, and aesthetic capacities" (Levine vii).
How did this division occur? In the 17th century the inventions of Galileo Galilei (15641642) and theories of Sir Francis Bacon (1561-1626) provided the basic framework for future
scientists and the opportunity for science to break away from art (humanities) (Rhodes 7). Since
this time the subjects of Science and the Humanities have become more specialized, making it
more difficult to master both. However, specialized fields of study allow for a more in-depth look
into the world we live in, physical and psychological. Percy Bysshe Shelley (1792 -1822) wrote
about his awareness of this disparity in his A Defence of Poetry:
We want the creative faculty to imagine that which we know; we want the generous
impulse to act that which we imagine, we want the poetry of life: our calculations
out run conceptions; we have eaten more than we can digest. The cultivation of
those sciences which have enlarged the limits of the empire of man over the external
world, has for want of the poetical faculty, proportionally circumscribed those of
the internal world; and man, having enslaved the elements, remains himself a slave.
(Kepes 74)
Shelley's words push for a view that is not limited by our senses, but accepts the sciences
that have pushed the boundaries both physically and mentally. A century later his awareness of a
division between the two types of people is repeated. C.P. Snow ( 1905-1980) in The Two Cultures
and the Scientific Revolution criticizes the gap in communication between the humanist and the
scientist:
A good many times I have been present at gatherings of people who, by the
standards of the traditional culture, are thought highly educated and who have with
considerable gusto been expressing their incredulity at the illiteracy of scientists.
Once or twice I have been provoked and have asked the company how many of
them could describe the Second Law of Thermodynamics, law of entropy. The
response was cold: it was also negative. Yet I was asking something which is about
the scientific equivalent of: ' Have you read a work of Shakespeare's?'

I now believe that if I had asked an even simpler question - such as, What do you
mean by mass, or acceleration, which is the scientific equivalent of saying, ' Can
you read?' - not more than one in ten of the highly educated would have felt that
I was speaking the same language. So the great edifice of modem physics goes up,
and the majority of the cleverest people in the western world have about as much
insight into it as their Neolithic ancestors would have had. (Snow 16)
As a scientist and a writer, Snow recognized the 'Two Cultures ' in his colleges and friends .
His lecture sparked an ongoing interest in the classic debate that continues today. Since Snow,
humanists and scientists have reconsidered Science as a subject, compared science with literature,
culture and art, reconsidered how knowledge is acquired and have tried to recombine Science
and the Humanities. However, focusing on the previous centuries prevents consideration for the
present and the role of technology and time.

The Role of Time
Over the past century knowledge has increased rapidly through science and technology;
science providing new technologies and those technologies in turn provide scientific breakthroughs.
Today and especially in times of war, humanists struggle with the fast pace by asking ' Should we?'
and not asking ' Can we?' By asking society to take time to reconsider our actions, humanists
identify one of the main difficulties in the classic debate - Time. While science and technology
tend to move quickly, the humanities move at a slower pace because acceptance of change moves
at a slower pace. Conceptual thinking and consideration of past and present knowledge takes time.
Historically societies have focused on the humanities and disregarded the science. The opposite
may be true today. While two types of people exist, it is a combination of the two that bring balance
to the classic debate and society.

A Call for Balance
If a combination of science and the humanities in one person can allow for communication
to both sides; then a combination of the two types in one project can also educate or speak to
society as a whole. A classic example of this phenomenon is Leonardo da Vinci - a Renaissance
man. Da Vinci 's interests in science in the fields of mathematics, physics and medicine are well
documented by his drawings and paintings. His works allowed for major advances in many fields
in science and the humanities. Unfortunately it is not possible to be as accomplished as da Vinci
in today's world. Not for a lack of trying, but because the specialization of both subjects prevents
full mastery of either. However, mastery of specific fields in science and in humanities is possible.
Historical examples include combinations of physical and psychological sciences with painting,
geometry and drawing, social science and literature, and more recently language and the digital
age. Combinations such as these have captured the imagination not only for their aesthetic appeal
or innovative thinking, but by crossing the gap between humanities and sciences and providing
students of both subjects with understanding and appreciation.
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Finding my Combination
The recent drought in the South is one of many acts of nature over the past 20-30 years that
have increased awareness about the fragile state of our environment. While there may be many
predictions and opinions about the greenhouse gasses and the melting of polar ice caps. The main
idea behind them all is that, despite our emotions, we affect our present and future environment.
Our actions today will be outcomes of tomorrow, next week, and the following years. For these
reasons I feel it is necessary to find a combination of the sciences and humanities that will educate
society about how we affect our environment. To mediate, specializations in each field would need
to be observable, applicable, and basic. I believe that a combination of Land/ Environmental Art
and Stream Morphology can provide education to elementary school students and their community
about the importance of healthy streams and watersheds.
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CHAPTER II. BACKGROUND & ISSUES STUDIED
A Relative Art
Originating from the rebellious Land Art movement that brought artists outside there studios
and galleries, Environmental Art is one of the most recent ways to combine art and science. By
raising awareness about nature, investigating and exposing natural phenomena and/or using natural
materials, both movements do provide artists with socioeconomic and culture factors to address
and overcome. However, Environmental Art is not contributing to environmental degradation of
the site (Environmental Art). While Land Art and Environmental Art can be separated, not all
artists choose to do so. The movements can be summarized more effectively by how they are done;
Integration, Interruption, Involvement, Implementation, and Imagining (Kastner).
Throughout the l 960 's land artists chose to manipulate the landscape by adding, removing
or displacing materials to expose site characteristics by human intervention. As seen in Figure I ,
Robert Smithson's Spiral Jetty, is a famous example oflntegration through displacement. Fascinated
with entropy and the biological processes that tum the lake a reddish color, Smithson's concept
began with his fantasized confusion while visiting the site. Through investigation of the science of
salt crystals and bacteria, and the creative process of observing materials and manipulating scale,
Smithson created a wonder that been around for nearly 40 years.
Interruption projects include the combination of environment, human activity, and manmade materials. These projects may be environmentally friendly or not, and can also be on large
scales. Artist-couple Cristo and Jeanne-Claude provide multiple examples of interruption by
connecting such as Running Fence and The Umbrellas, wrapping such as the Wrapped Coast and
Wrapped Reichstag, and encircling an environment, such as the Surrounded Islands as seen in
Figure 2. Each of these artworks varies in concept, but they allow us to reconsider the environments
in which they are placed.

Figure 1: Spiral Jetty- Robert Smithson
Source: Kastner

Figure 2: Surrounded Islands - Christo and
Jeanne-Claude
Source: Artist's Website
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When artists create a relationship with the land by using their bodies the project is an
Involvement; a connection between the environment and humans. These works may involve
scale, gesture, emotion, journey, or any physical experience that can comment out our physical
and environmental boundaries. Richard Long recorded his journeys to inaccessible places by
photographing the art he made while walking at his destination. A Line Made by Walking, as seen in
Figure 3, and A Line in the Himalayas are examples of the artist altering the landscape by walking
· and presenting his journey by photography. Journeys can take on more of a political meaning,
like in Christian Philipp MUiier's Illegal Border Crossing between Austria and the Principality
of Liechtenstein. In this case MUiler recorded his journey of crossing political boarders at natural
boundaries, such as drainage ditches. He continued to cross the boarders of eight neighboring
countries until his journey lead to his arrest and banishment by the government of Czechia (Kastner
133). Both artists created an artwork by either recording how the environment was affected during
a journey or, in MUiier's case, how the political environment affected him.
Implementation is a form of Land Art that happens when an artist creates an artwork
from the "investigation into the environment as an ecosystem and depository of socio-political
realities" (Kastner 136). An example of Ecological Art, a more specific type of Environmental
Art, is of Helen and Newton Harrison's Breathing Space for the Sava River as seen in Figure
4. In this piece the Harrison's were concerned with the pollution of a watershed in Yugoslavia.
They documented the river from its origins, located major sources of pollutions, and proposed
a purification system through what would be referred to today as bioswales. The mapping and
documentation of the project along with the outcome illustrate a direct link between the creative
process and an environmental disparity.

Figure 3: A Line Made by Walking - Richard
Long
Source: Artist's Website

Figure 4: Breathing Space for the Sava River
- Helen and Newton Harrison
Source: Artist's Website
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Land art with a less physical approach can be created by Imagining. Artists that create
works using the land as a "metaphor or signifier" achieve a concept with very little intervention
(Kastner 174). This can be accomplished by using words or cultural symbols to comment on a
place or view. Ian Hamilton Finlay 's use of words in stone or slate, such as in Woodwind Song,
and The Shady Grove, seen in Figure 5, are a commentary on the sounds and landforms found at
the sites. While these artworks are subtle, they do call for an on looker to stop and consider the
surrounding environment by listening and considering history.
All of these artworks are considered Land Art; some are more environmental and ecological
friendly than others. However, all are conceptually sound and allow artists to present their passion
for the environment and its connection to humanity. To be successful, my own environmental
artwork must consider one or more of these forms of production; Integration, Interruption,
Involvement, Implementation, and Imagining.

Figure 5: The Shady Grove - Ian Hamilton
Finlay
Source: Artist's Website
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A Relative Science
Stream Morphology, also know as River Morphology and Fluvial Morphology, is an
applied science based on years of observation and investigation into the changes of rivers due
to sedimentation and erosion processes. Among some of the fundamental principals are that the
physical appearance of a stream or river is a product of the adjustments of the river form resulting
from the magnitude of the stream flows and erosional debris produced from an attendant watershed
(Ros gen 2-1 ). Basically as the watershed changes, through erosion or the amount of human impact
(impervious area), the stream will also change to accept and eventually adapt to the new conditions.
Impervious surface area effects of on runoff can be seen in Figure 6. Application of this and other
fundamental principals of river systems such as bankfull discharge, stream channel dimensions,
patterns and profile allow scientists to classify, analyze and restore streams/ rivers.
This science applies not only to the protection of streams, but to their ecosystems, the
watersheds that feed them and those that live in the watershed. Education on stream function
and watershed management can prevent pollution, erosion, floods , property loss and save our
communities and neighbors money. Community education can be achieved in many ways by
'
various groups including schools, local sewer district, and community groups
including watershed
planning groups. Watershed planning groups are usually formed to deal with local watershed issues;
anything from degrading ecosystems to heavy pollution and sedimentation issues. Watershed
management plans are developed to identify concerns, gather local inforrriation and objectives,
analyze that data, create a plan of action with alternatives and implement that plan with intentions
to evaluate (EPA Watershed Planning).
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Figure 6: Impervious Surface Area Effects On Runoff
Source: R. English
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Examples of watershed planning groups range in size according to the area of the watershed
and the community affected . North Carolina's statewide basin management approach would be a
large scale example of watershed planning. Basin wide water quality plans are prepared by the NC
Division of Water Quality for each of the seventeen major river basins in the state. Implementation
of these plans and the protection of water quality require the coordinated efforts of many agencies,
local governments and stakeholder groups in the state (NCDWQ). Actions that most watershed
planning groups consider are education, technical assistance such as restoration projects, funding
and regulatory action such as ordinances and zoning (EPA Watershed Planning). Out of these
actions, a restoration project is the most costly, but as a physical change it may be the most
educational tool of watershed management.
While Stream Morphology is based on observing the physical characteristics of a stream or
river, the key component is time and area observed. Not all visitors to the stream take measurements
to notice any small changes over a longer period of time, but most can observe the opposite.
Education about simple channel features and patterns that are naturally occurring may go a long
way toward understanding basic stream morphology and perhaps noticing the smaller changes
and preventing the large ones. Simple channel features include riffles, pools, steps, meanders, and
point bars.
A collection of gravel or larger rocks that cross the whole stream is a riffle as seen in Figure
7. During low flow the water is shallow and the slope of the creek is steeper in this area. Usually
associated with a trickling noise, these conditions allow water to move more quickly, removing
fine sediment and providing the stream with oxygen. Riffles are usually found at the entrance and
exit of a meander.
As seen in Figure 8, in a pool the water has a flat surface and very little to no slope. During
low flows water moves slowly through pools allowing silt and sand deposits to drop out and
accumulate on the bottom of the stream. Pools are deeper than the average depth of the stream and
are usually found on the outside of a meander bend. Step-pools occur after a step, also considered a
waterfall or a change in grade, where a large rock or a downed tree is blocking the stream 's path.

Figure 7: Riffle

Figure 8: Pool
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Pools found after steps tend to be the deepest parts of the stream. As seen in Figure
9, sequences of step-pools are step-pool systems and are usually found in streams that have a
considerable change in grade. The characteristics of riffles and pools during low flow swap during
high flows. During storm eve!'}tS the pool scours and the bed material is deposited on the riffle (Doll
10-11 ).
Riffles and Pools are features that occur inside the stream, other features such as meanders
describe the stream profile. In watersheds the slope of the channel may vary, but generally
decreases going downstream. Similarly the size of the bed material (rocks, sand and silt) decrease
downstream. As a result the stream banks are less resistant to the hydrologic patterns and the
channel becomes more sinuous. The amount and dimensions of the meanders or curves in the
stream profile describe the stream 's sinuosity. As seen in Figure 10, meanders have pools on the
outside of the curve, following the faster currents, and point bars on the inside of the curve where
the stream has less velocity, allowing extra sediments to drop out. Mid-channel bars and lateral
bars are found in the middle of the channel or on the sides of the stream respectively and usually
indicate that the sediment load of the stream has been exceeded. (Doll 10-11 )
Among the most important stream features is the bankfull elevation. Bankfull elevation is
the elevation at which :flooding occurs or the stream begins to spread out into the :floodplain, as
seen in Figure 10. This is important because any structure placed below this elevation risks being
swept away during a storm event or flood. Once on the flood plain the stream spreads out and water
velocity decreases allowing further sediment drop out. Bankfull elevation and flood plains can be
characterized by their top layer of sandy soil.

Figure 9: Step-pool System

Figure 10: Meander and Bankfull Elevation
(at arrow)
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Physical changes in the stream affect the relationships between plants and animals in the
stream and floodplain. Vegetation in and around streams provide bank stability and erosion control
as well as shade and nutrients for aquatic organisms. In fact, simple water quality tests can be
conducted by examining the benthic macroinvertebrates, the aquatic insects that live in the bottom
substrates of a stream. Found in all aquatic habitats, combinations these macroinvertebrates
can exist in a range of clean to polluted waters. Know as EPT, Ephemeroptera (Mayflies),
Plecoptera (Stoneflies), and Trichoptera (Caddisflies), shown in the figures below, are group of
macroinvertebrates that are indicators of water quality because they live in cleaner waters. These
and other invertebrates such as Ondonata (Dragonflies) and Crustacea (Crayfish) are among the
hidden life in streams that can be exposed through education and art.

Figure 11: Mayfly

Figure 12: Stonefly

Figure 13: Caddisfly
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Inspirational Case Studies
The following artists represent two project types : Stand-alone and Interactive. A standalone project is one where the artist does not have a direct connection with the community who
enjoy the artwork. In an interactive project; the artist has a direct connection to the community by
involving them in the artwork. Both of these artists successfully achieve their goals of combining
art, science and education through either project type.

Stacy Levy
As a landscape artist Stacy Levy's interest in the natural world rests both in art and science.
She "works within the two fields using art as a vehicle for translating the patterns and processes of
the natural world into the language of human understanding"' (Levy). Fascinated by the invisible
aspects of biology, ecology, and stream morphology, Levy educates urban communities about
the hidden scientific systems that affect their everyday lives. Working with engineers, architects,
landscape architects and scientists, Levy has become an expert on hydrological patterns and
microorganism processes (Levy). Her work illustrates her goals, process and personality, and her
method for choosing a project is simply that she needs to learn something. Featured in Landscape
Architecture in April 2007, Lotic Meander (seen below) transformed an underused brick plaza in
a wetland by adding a theoretical stream course of granite with semi-accurate hydro logic patterns
and reflective glass that reference point bars. Based off of streams in the area, this artwork not only
highlights the invisible aspects in a stream, but changes the viewing scale - allowing a viewer to
understand sinuosity. This like most of Levy's projects is stand-alone, although it does allow the
viewer to be interactive by suggesting an alternate path and relating to the surrounding ecosystem.
Lotic Meander along with other art projects by Levy is and example of Land Art by interruption,
which fits her goals of exposing hidden ecological systems.

Figure 14: Lotic Meander - Stacy Levy
Source: Artist's Website

Figure 15: Lotic Meander Detail - Stacy Levy
Source: Artist's Website
11

Anne Whiston Spirn
Landscape Architect Anne Whiston Spim has an extensive background in combining art
and science through interactive ecological landscape design. Since 1987 she has directed the West
Philadelphia Landscape Project (WPLP) which " links landscape design, community development,
and urban stormwater management through an action research program integrating research,
teaching and community service" (MIT). Faculty and students from University of Pennsylvania
and Massachusetts Institute of Technology have worked with the West Philadelphia school system
and community to "enhance environmental quality, implementation of landscape improvements
to stimulate economic development, and mutual strengthening of public school curricula and
undergraduate and professional education" (WPLP).
Beginning projects included 61h and 71h grade students designing a landscape, a mural ,
teaching their parents and newcomers about the site and realizing that what they do in their yard
has repercussions down stream. As seen in the figures below student projects have become realities.
Each year the WPLP has grown to include new gardens, street enhancements and construction
projects that have made it an internationally recognized project. This project was based on the
fact that the children of today will be the next environmental stewards and learning how to care
for what they have now will provide them with the background to care later. While this project
encompasses more than Land Art, the students have been implementing what they have learned
for over 20 years.
The women featured in these case studies demonstrate a high level of education and
passion for the work they have done. Levy's interruption of a plaza and in-depth study of stream
functions provide inspiration to combine Land Art and Stream Morphology. Spirn's dedication to
a community through education and community service projects provide inspiration that a student
art project can educate a community about a surrounding science and make a difference.

Figure 16: Student Drawing Of A Garden
Design
Source: WPLP website

Figure 17: Water Garden built in Fall of 1999
Source: WPLP website
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An Educational Experience
The classic debate is not just about who you are, but how you became who you are. A
portion of the works about the debate between written humanists and scientists are written with
·consideration of education. In his book, Snow questions the British education system 's acceptance
of physical and applied science (as opposed to pure science) by comparing it to the education
systems in United States and Russia. Nearly 40 years l~ter humanist educators are not concerned
about the whether or not a subject should be taught, but how it should be taught.
Disgusted by an overheard conversation about "Who wrote the Mona Lisa," Vaughan Baker
writes about how university administrations "encourage interdisciplinary approaches" yet do not
provide the setting for such an approach. She explains, "Universities have grown so complex in
structure, so narrowly compartmentalized in specialized fields that, once established on the golden
track, opportunities of cooperative teaching and research are so difficult and sometimes almost
impossible," (Baker 193). The current arrangement of the education system in the United States
may have spawned from the classic debate, but other educators such as Jon D. Green are trying to
work through the confusion by considering his teaching method. By comparing different teaching
styles, Green settles on "the Master Teacher," a modern day apprenticeship idea that encourages
educators to "expand expectations .. .. of college education by creating more conditions where
theory leads to practice, where in-class matter " informs" actions outside the classroom," (Green
85). Green's evaluation of his personal teaching methods is inspired by the writings of Parker
Palmer. In The Courage to Teach, Palmer addresses how most educators "were drawn to a body
of knowledge because it shed light on our identity as well as on the world. We did not merely find
a subject to teach - the subject also found us. We may recover the heart to teach by remembering
how that subject evoked a sense of self that was only dormant in us before we encountered the
subject's way of naming and framing life," (Palmer 26). This insight into teachers supports the
theory that personal preference between the sciences and humanities affects personal choices,
learning styles, and teaching styles.
Art Stinner is a science educator who has combined teaching styles and is "bridging the
gap between the sciences and humanities" through what he describes as "science stories," (Stinner
16). Based in historic facts and using a poetic license, Stinner uses plays to teach science and the
connections that exist between the humanities and sciences. Understanding that science is more
than "a collection of aha-experiences", Stinner looks for ways to show the arguments of Jacob
Bronowski such as "high-grade thinking in science involves a creative action utterly dependant on
human imagination," (Stinner 16). Finally Stinner suggests that "we may learn best when we are
entertained and our interest is aroused," (Stinner 15).
Stinner's theater is a great example of how combining the sciences and humanities through
a teaching a science while creating an art is an effective way to educate students. This concept, as
well as Spirn 's concept of teaching students as a method of teaching the community, is the basis
for this thesis project. Teaching Stream Morphology by creating Land Art educates and engages
students to be stewards in their future watersheds.
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While students of all ages can learn, it is in the curriculum of 4th and 5th grade that students
are taught the scientific method. According to the science standards set by the South Carolina
Department of Education, 4th graders should "have and understanding of simple scientific inquiry
including processes, skills, and mathematical thinking to conduct an investigation." This grade level
along with 5th grade also study organisms and their environment, ecosystems, weather (including
the water cycle), landforms, and forces of motion (SCDOE-Science). The Visual Art Curriculum
states that these grade levels learn about the elements and principals of design and begin to explore
new materials and mediums. Students at this grade level have the background to learn about basic
stream functions and explore them through scientific and artistic processes. Finally, elementary
students have an abundance of energy; if directed that energy can be use to complement their
curriculum by allowing them to go outside and observe what they are learning in from books.
These background criteria set the stage for a truly interdisciplinary appro~ch to education
by using a combination of a science and a discipline of the humanities to provide education for
students at any age. The applicable specializations of Stream Morphology and Environmental
Art were chosen to teach elementary age students about the streams and the watershed they live
in. Inspiration from Spirn and Levy to involve the community through student works and reveal a
science through art has lead to a planning a program for students that will provide an opportunity
to learn through both a scientific and artistic means. The following methodology further explains
the plan and process used to carry out such a program.
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CHAPTER III. METHODOLOGY
Finding a Site
To educate elementary school students about a stream requires a site with a few specifications.
The site must have a stream and be set in or have access to the natural environment. The quality of
the stream and the environment does not necessarily matter. The site must also be in a public place
and available to students on a regular basis.
Originally I had intended to work at the South Carolina Botanical Gardens. However,
after presenting to Todd Steadman in September, I was informed that the contracts made to past
artists about not mixing professional with non-professional (student) work must be maintained.
Next I talked to Stassen Thompson about working in the Experimental Forest and I was granted
permission to basically work anywhere in the forest except hunting grounds. However, the locations
of suitable streams were remote and somewhat inaccessible for students and the public. Finally I
presented the project to the principal of Clemson Elementary School, Dr.. Ken Weichel, and who
gave me permission to create an ephemeral project on the school grounds. This site is perfect for
the students because of its familiarity and proximity to a stream in the forest on school grounds. As
seen in Figure 18, a nature trail and local sewer easement provide a walking trail and stream access
to the surrounding neighborhood. The elementary school grounds are also open to the public when
school is not in session.
Dr. Ken Weichel and I decided that I would need more than 30 minutes to teach students
each week and that my ideas would be extra work for any teacher at the school, so it was decided
that I should teach during the Clemson Elementary After-School Care Program . This program,
directed by Teresa Skews, is designed to allow students to stay at school until 5:00pm to do their
homework Monday -Thursday and allow students to take alternative classes or play on Friday's
after school. This would give me the opportunity to teach for up to 2 hours every Friday afternoon.
The only requirement for becoming a school volunteer in the Pickens County School Systems is
to attend a volunteer training.

Figure 18: Clemson Elementary School Nature Trail and Stream
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A Teaching Experience
In coordination with the school 's schedule and a class in pedagogy, I developed a 10 week
course for 4th and 5th grade students wishing to participate in a program about their stream. Based
on their curriculum, the goal for each class was to build on existing knowledge, incorporate an
artistic and scientific approach, be active, and to have fun.
In addition to the student curriculum I researched other elementary science education and
art education resources. Many of the books in both categories are on leadership and teaching
methodologies for art and science. Resources on teaching using the creative process and being
student-centered were the most helpful. Very few resources were devoted to student responses on
group work in science and art. Journals such as Science and Children were most helpful because
the articles are written by practicing elementary science teachers about science lessons and
techniques currently being used in today's classrooms. An issue from the summer 2007 involved a
collection of articles ranging from watersheds to precipitation experiments. "Watershed Seasons"
by Anna Endreny described how she taught her 5th grade students about watersheds by visiting a
nearby stream throughout the school year, students were encouraged to use all of their senses to
describe what they saw at each visit. Endreny also used watershed maps to explain water flow in
the watershed. "The Dirty Water Challenge" was an experiment in water filtration which allowed
students to test and understand infiltration as well as "develop their investigation skills (Walker
26). While direct use of the lesson was not possible due to time constraints, these articles, as well
as others, gave me insight into how to write up lesson plans for 4th and 5th grade students. Some
articles made me question my methods of teaching and the level of detail at which I should teach.
I decided that I would write the lesson plans for the program and have them reviewed by the
student's science and art teachers.
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An Untested Program
Goals for the program were to use art and science in each class, to be fun , and to allow the
students to visit the stream on a regular basis.
In the first program I wrote, the beginning of the program was devoted to learning about
streams and the end of the program was devoted to expressing the knowledge acquired through
an Environmental Art piece. The intention was that students will learn about the stream, become
excited through some part of the learning process, and create an artistic expression that explains
their excitement to others. In this way the Environmental Art piece becomes a teaching tool for
that student and for others.
To summarize the program, the first week was about understanding the students, their abi 1ities
and original thoughts about streams. The following four weeks were devoted to understanding the
watershed, different features found in the stream, what lives in and around the stream and the water
quality of the stream. The last five weeks of the class was devoted to the students learning about
and using the elements and principals of art to describe what they had learned about the stream.
Students would participate in a charrette and agree on a part of the stream that they wanted their
art to be about. Then each student would come up with their own concept of how to use natural
materials to describe that part of the stream. In combination with the students ' artwork I would
take their main idea and form an environmental art piece that would complement the students'
individual concepts. Finally the students and I would present our art and the students would present
what they had learned to their parents.
After writing the program I had it reviewed by Katherine Howe) I, a 5th grade science teacher,
and she helped identify time frames and what subjects may be more difficult or less difficult for
students. Jamie Corrigan, the school art teacher, could not review the program due to her schedule
and family situation. I also had Aaron Thrasher, an elementary education student, review a few
classes. Most of his comments focused on the approach to teaching the material such as simple
clear directions, explanations, and repetition of material. In considering these reviews I rewrote
and/or refocused some of the classes and material keeping in mind that all program statements
would likely change again due to students, weather, and materials needed.
All After School Care programs require a permission letter explaining the class to the
parents. This letter must clearly state the number of students allowed in the class, what they
should bring, and the class time frame. This parent/teacher contract must be signed for students
to participate in the class. The contract created for the class has also been reviewed by Katherine
Howe) I and Teresa Skews. Corrections were made to make it easy to read and to get the most
important information across quickly. The program also needed a name that the students would be
interested in, so the program became the Stream Team.
Both the Parent/Teacher contract and the original Stream Team lesson plans can be found
in Appendix A.
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The Adventures of the Stream Team
In January the Parent/Teacher contract was sent out to the 4th and 5th grade parents. A student
limit of I 0-15 was set on a first come basis. To insure that I had enough help I employed Aaron
Thrasher as a student volunteer to help teach and observe the class. My schedule during the project
consisted of preparing during the week for class on Friday. Preparation included anything from
revising and testing the practicum to buying materials, preparing small projects for the students
and meeting with Aaron the night before to discuss the lesson for the following day. During class
both Aaron and I attempted to take pictures and gain a sense of student understanding for the
material. At the end of class student work would be taken up and scanned for record and use during
their final presentation. After each class observations and recommendations were written and the
practicum for the next class would be revised according to student comprehension, materials, and
weather. A weekly schedule can be found in Appendix B.
Stream Team became a learning process for both the students and me. As predicted most
lesson plans changed from the original. The following is a summary of the lessons I taught, why I
choose to teach them, how I prepared for each class, and the outcome of each class including future
recommendations.
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Week 1
To set the tone for the class, I wanted to have a fun way to learn about the students and
assess what they already knew about streams. As a class introduction, students made name tags
and told me about their Christmas presents. To gage what students thought about streams I had
them draw a stream from memory. Reminding students to think about different senses I asked
them to remember what they saw, felt, heard, smelled and maybe tasted while by the water in
their memory. Using student drawings as a control, the class proceeded to go to different parts of
the stream. Students were asked to "express" each part of the stream, a pool and a riffle, in many
different ways. Again students were reminded to use their senses. Finally the students presented
their "expressions" to each other in order to compare what had been observed.
Preparation for this lesson included gathering supplies such as name tags, clipboards,
pencils, and paper. I also visited the stream to make sure that pathways to the stream features, riffle
and pool, were not blocked. This lesson plan had also been tested on multiple people, including
graduate students from a pedagogy class and Aaron Thrasher.
Due to preparation and practice, this lesson went very well. A few problems include students
not fully understanding some of the expressions and students expressing what they thought should
be at or in the stream, like fish , instead expressing the existing conditions. Class control became
a major task and constant activity had to be assigned to keep the students from becoming rowdy.
Improvised activities included a game of "I Spy" during walks to each destination. Students were
asked to notice something different every time someone was called on, this allowed for the game to
increase in difficulty and forced students to become more observant of the landscape around them.
By calling on each student, this game also allowed me to learn their names quickly.
Other recommendations include finding a room that the students can go to for instruction
and inside activities. Keeping a trash bag handy, constantly reminding students to write their name
and label their work, and laying down ground rules on the first day to avoid mishaps and poor
behavior later.
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Figure 19: Ben Presented His Observations

Figure 20: Bhavin Wrote About The Pool
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Week2
This class was the last week to accept new students and also a chance to better grasp the
level of student knowledge and skills. Planned exercises included a worksheet on the hydrology
cycle, an experiment on infiltration, and learning how to read watershed maps. Assessing the
students understanding on the water cycle and erosion was crucial to planning future lessons.
Accurate time management in the first class made me reconsider some activities planned for the
second class. In the revised lesson plan the infiltration experiment became an erosion experiment
that was suggested in the 5th grade student science book. The map reading also changed to include
an understanding the cardinal coordinates, how to read a map and use a scale. The original idea of
watershed maps was moved to week 3 allowing students time to go outside to measure an obstacle
course.
Extensive preparation for this lesson included creating a water cycle worksheet, obtaining
materials for the experiment finding and creating maps for the students to practice reading, and
creating an obstacle course for them to measure.
Unfortunately extensive planning can still leave you unprepared. Changing the practicum
required more materials and an inside space for the class to work in. To accommodate the Stream
Team, Mrs. Skewes had our class share the cafeteria with another program. Restless, the students
completed the water cycle worksheet with a moderate understanding. The erosion experiment
went very well, but the major problem that the students talking disturbed the other program. In
an effort get the student~ outside; we sped through the map and scale reading, which they already
understood with a high level of comprehension. Once outside, the measuring exercise went well,
but some students work in groups better than others.
It was obvious now that the students need to go outside on sunny days; otherwise they
become restless and begin to act out. In hindsight, the infiltration/ run off experiment from the first
practicum would have worked well and the map lesson could have been more of a review leading
into watersheds. After this class I recommend lesson plans that require very few materials, have
easy clean u , and are outside at the stream.

Figure 21: Hollis Filled Out Water Cycle
Worksheet

Figure 22: Bailey And Lineka Discussed
Measurements
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Week3
Originally the third week was going to be devoted to learning and identifying simple
stream features, such as riffle, run, pool and glide. However, changes made in week two required
watershed maps to be moved this week. Due to a rain event during the week, I also had a chance to
show the students the turbidity or cloudiness of the water as it changed going downstream. In the
revised pr_acticum, students learned about the watershed by putting a puzzle together and labeling
different parts. Students also recognized erosion on a walk, found where the stream reach is on
a watershed map, and finally compared bottles of water during the " story of a stream" to better
understand the effects of erosion and turbidity. Learning and identifying parts of the stream had to
be moved to the following week.
Extensive preparation for this lesson include preparing and printing maps, making puzzles,
collecting water from the entire watershed, and writing a story about the water I collected.
In an attempt to make this week more challenging then the previous I made watershed
puzzles. The level of difficulty may have been too high because the puzzle was not a common jigsaw puzzle and the students took a long time to put it together. The puzzle presented watersheds
at a small scale, and the CES watershed map was in large scale. In an effort to get the students to
_ understand where they are in the watershed I had them label CES on each map. I believe this would
have worked better if the students had traced the stream from the reach that passes by CES to the
nearest body of water, Lake Hartwell, on the maps. By doing this students would have a better
understanding of scale and water flow in the watershed.
In an effort to show how erosion and sediment enter and effect the stream, the students
went on an erosion walk and were told the story of a water droplet in their stream. During the story
the students were suppose to figure out which bottle of water best described that part in the story.
The story did not seem to capture the students' interest, and they did not do that well in guessing
which water bottle belonged to which part of the stream. Pictures of the stream that each bottle
represents may have helped tell the story better. I also believe if we had done the infiltration/run
off experiment the student may have had a better grasp on turbidity.
Recommendations include easier watershed maps, better relation between scales,
performing an infiltration/runoff experiment before trying to teach turbidity, and telling a story
throu h ictures.

Figure 23: Cullen And Gavin Assembled
Basin Puzzles

Figure 24: Water Collected To Tell The Story
Of A Rain Drop
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Week4
The fourth week of class was intended to inform students about what is in the stream and
the effects of water pollution on the stream. Changes in previous week's lessons and an unrealistic
time schedule in the original practicum led to a revised practicum. In the revised practicum students
learned the characteristics of each stream feature and how to identify them. In order to associate
certain characteristics with certain features students performed small impromptu experiments,
such as throwing different size sticks and branches in the stream to test the strength of the current.
In the second exercise students realized the unseen life in a stream by collecting and identifying
the macroinvertebrates found in the stream. In an attempt to have students transform the biology
of the stream into their first environmental art project, the rest of the class was devoted to creating
large macro invertebrates out of clay.
Preparation for this week included creating a stream feature worksheet, learning how to
collect invertebrates previous to class, making clay and collecting safe materials for students to use
while working with clay.
Following the revised practicum student comprehension of the features was good, and
they began to make educated guesses as to the stream features and repeat the characteristics on the
worksheet. However, the worksheet that explained the characteristics of the stream may have been
a little advanced. Allowing the students take their own notes or draw pictures of each feature may
improve student understanding and memory of each feature. Small experiments such as throwing
sticks or leaves in each part of the stream may also help demonstrate the characteristics of that
stream feature . Impromptu experiments such as this reveal that a lot can be learned from simple
experiments.

Figure 25: Ben Described Stream
Characteristics

Figure 26: Gavin Found A Stick To Throw In
The Stream
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Collecting and identifying macroinvertebrates in the stream went over very well and the
students were excited about the different types of macroinvertebrates moving in the pan. When
planning this lesson I did not expect that some students would not like bugs, or that some students
may not want to get dirty. Alternative tasks could to be thought up for these students, but these fears
dissipated when the students began to explore clay and make their bugs. I gave a few instructions
on proper ways to attach clay, allowing the students to be as creative as possible. As expected some
students are more creative that others, but all students enjoyed working with the clay. Time went
by fast and it seemed that as soon as the students started to create their bugs they had to go home.
Recommendations for this class include spending a little more time on identifying stream
features, plan for students who may not enjoy the exercise, and give demonstrations close to
students - not from the front of the room.

Figure 27: Students Looked For
Macro invertebrates

Figure 28: Students Separated
Macroinvertebrates Into Trays
23

Week5
In the original program this week was a student design charrette to allow the students to
decide on a theme for an environmental art project. Due to time constraints form previous weeks
I decided to drop this exercise. During revisions I considered teaching about water quality and
allowing students to test the pH and nitrates in the water. However, those experiments would have
been too advanced for the 4th graders. So, in order to continue the combination of art and science,
the revised practicum for this week was a lesson on the elements of art - more specifically texture.
In the classroom, students discussed objects that have texture, different types of texture, and the
feelings associated with different textures. Students explored the riparian area for objects with
· texture, and presented them to each other as a group. In an attempt to see how texture can be use
in art the students made "texture tablets" and labeled them according to the feeling they evoked.
Extra time was spent on finishing their clay invertebrates from the previous week.
Preparation for this class included collecting and testing pH and nitrate test (which were
not used), researching texture, reusing all clay materials and storage for the students "texture
tablets".
During the discussion of textures and emotions more examples and a worksheet would have
been helpful. This exercise helped me realize that this age group may be too young to understand
relationships and concepts in art.
While at the stream students did well at finding textures and they were really excited to be
climbing on rocks. However, some students did not want to share their findings and other student
started to get away from the group. Due to the class being unruly and we went back to the school
with our collection of textures to make "texture tiles" . In the class room, making the tiles went
well, but list of emotions may have helped the students to express themselves more.
Recommendations include: examples of objects, textures, and emotions in a worksheet
form; reminding students of class rules about disorderly conduct; and reminding students to bring
their class materials if they do not want to share.
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Figure 29: Duncan Drew And Described The
Textures He Found

Figure 30: Bailey Drew And Described The
Textures He Found
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Week6
The next three weeks of the original program were devoted to students creating their own
environmental art pieces. That student-centered concept continues in the revised practicum, but
with a little more direction. In the sixth week of class spring came early and I let the students
take a break from finishing their clay models of invertebrates to go outside. After reviewing the
previous week's exercises, the class discussed Environmental Art and concepts that come from
nature. The intention was for students to think about how the stream makes them feel and arrange
their found objects in different ways to explore that feeling. Students were walked through the
process of coming up with a concept by taking a feeling and expressing it through the textures
and patterns of their objects. Arrangements such as repetition, wrapping or tying, and grouping
the found pieces were suggested. Students designed and made their own environmental art pieces
from found objects in and around the stream. Finally the class combined the materials together to
make class art.
Preparation for this class included the collecting of clay materials (not used), a bucket for
collecting, and a camera for recording.
Even though this practicum was planned out step-by-step, most of the students were
genuinely confused. During the class it occurred to me that maybe this would work better if
students were taught as individuals and not as a group. Most of the students understood a little
more during individual critiques, but some had already given up. To save the lesson students were
told to arrange the pieces in certain orders, large to small, rough to smooth, etc. Finally we told the
students to arrange the pieces however they wanted to and give it a name. Surprising, by giving
their art piece a name the students' assigned meaning to the artwork and revealed a concept.
Even though the exercise did not go as planned, acceptable results came from the project
along with great pictures. I still believe that these students have the ability to form concepts or
relationships between objects, but as individuals, not a group. Recommendations include: reminding
students about the rules of class conduct, having more examples of everything including your own
artwork, approaching concept the simple way of naming an art piece, and individual critiques with
students are a good idea.

Figure 31: Cullen Examined Her Objects
"My concept is to sit and think while at the
stream "

Figure 32: Cullen Made Environmental Art
"My environmental art piece is a cave "
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Week7
This week was originally for creating environmental art. Time constraints also required the
clay artwork to be biscuit fired in time for the final presentation. To meet both goals the seventh
week of class was fully devoted to allowing the students to finish their clay projects.
Preparation included collecting the clay materials and designing a student worksheet to
remind the students about the insects they were creating.
In the past it has taken students over an hour and a half to finish half an insect, today most
of the students finished two insects in forty-five minutes. Unfortunately half the class was done,
and the other half was not, allowing empty handed students to became restless and rowdy. Extra
projects, such as bowls, pots and vases were assigned, but it would have been a better idea to split
the class up allowing students who were done to go outside. Looking back it would have been
better if students had collected insects from the stream again and then completed as many clay
invertebrates as possible.
Recommendations include planning extra projects, always provide an option of going
outside, and releasing students early if they can not behave.

Figure 33: Cullen Made A Caddisfly
"My caddisfly has a bikini "

Figure 34: Bhavin Made A Caddisfly
"My bug will eat your bug"
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Week8
The eighth of class was also set aside for environmental artwork. In the revised curriculum I
decided to include an exercise idea that was skipped in the third week. The students were supposed
to learn what was in the steam, which included the non-living features as well. In this revised
practicum I included a review on erosion, an introduction on different rock sizes and names, and
a line graph exercise on the differing depths of the pool and the riffle. Students learned how to
measure rock sizes and how to chart the depth of pools and riffles. As a class we discussed my
environmental art project, Riparian Ribbon, what it means, and how their artwork would be a
part of the whole piece. The end of the class was devoted to stream vegetation; we discussed an
invasive species (privet), collected samples, and made "Privet Puffs" by wrapping the vegetation
on itself. There were two reasons for this art project. One was to have a student art piece that would
represent sedimentation in Riparian Ribbon. The other was that if students had to find the privet
and make art out of it, then they may remember that it is invasive and what it looks like.
Preparation for this week included making rock sizing charts and stream graphs, collecting
measuring tapes and testing the "Privet Puff'.
This class period was calm and better controlled, mostly due to four absentees. The students
did well at understanding, identifying and measuring rock sizes. The students also did well at
discovering the prevalent rock type in a stream feature - understanding this to be the mode of that
feature. Students could have used more instruction at charting the stream depth on the graph, but
the main idea about stream depth was achieved.
After discussing the reasoning behind which rock type should be found in which stream
feature, students were introduced to the Riparian Ribbon an environmental art project that their
projects would be apart of. Students were very excited that their artwork would be in the final
presentation. The last student art project was labeled the "privet puff' by Bailey. This plan not to
have the privet cut and ready worked out to an extent, but became slight problematic when demand
became larger than the supply. Most students enjoyed making art out of surrounding shrubs and
sticks, only one decided not to try.
Recommendations include preparing a more student friendly, age appropriate graph,
deterring students from getting in the water on a cold day if possible and always encourage students
to try something more than once and never give up.
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Figure 35: Kaitlyn Made A Cross Section Of
A Riffle

Figure 36: Bailey Made Privet Puff
"Can we call this a Privet Puff?"
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Week9
The original purpose for this week was to finish existing projects and prepare for the
presentation the following week. Following the revised practicum the students drew and wrote
a short speech about their favorite part of the stream. This exercise served two purposes; one to
illustrate the students new understanding of streams and also to prepare them for group work.
Students divided up into groups based off of the part of the stream they chose. Working in groups
the students wrote a presentation (a song or story) about their favorite part of the stream. This
preparation was done the week before the presentation to allow students to memorize and practice
their skits. The students also addressed and were responsible for delivering invitations to the
presentation. The final lesson about the stream was taught by the stream itself. Students visited the
stream to view the destruction of Riparian Ribbon. By allowing students to guess at what happened
to my project, the students understood how the stream can be affected by the watershed.
Preparation for this week included making invitations the students could address and
providing work materials. Nature did the rest by way of a flash flood a few days before hand (see
Environmental Art Project).
Students' understanding of streams through their drawings was amazing, and the feature
groups picked were the riffle, pool, and step-pool system. Groups for these features were formed ;
some groups were all friends and some were not. Requiring students to work together produced
some successful skits; it also resulted in an argument. I had one male student that refused to
participate with two females in creating the group skit and then would not perform the skit "because
it was too girly". This result created a lot of tension in the class, but the student was not allowed to
change groups and finally decided not to participate.

Figure 37: Ben Drew And Labeled His
Favorite Part Of The Stream - The Step-pool
System

Figure 38: Bhavin Brainstormed About His
Favorite Part Of The Stream - The Riffle
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This incident and other unruly behavior was mostly due to being inside too long. The last
lesson of the day allowed students to go out to the stream and view the Riparian Ribbon. Through
discussion the students discovered that small streams can be powerful and that debris at a high
velocity can be destructive. A few students understood the connection between the watershed and
the amount of water that pushed the project down stream. One student still had doubts, but later
changed his mind about how dangerous a stream can be during a storm.
Recommendations for this week include asking students to explain what they think before
giving the answer. This practice allows the student to practice thinking critically. Also, while
students can not be forced to work together, disobedient students must be dealt with iri a different
manor. In this case I gave the student the option of either making his own skit or sitting out. When
class arguments begin it is best to deal with them directly, but not give in to what the student wants.
Future classes may have difficulty recreating a disaster, but an experiment with heavy debris may
provide a similar result.
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Figure 39: Kaitlyn Drew and Labeled - the
Riffle

Figure 40: Hollis Drew and Labeled - the
Step-pool System
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Figure 41: Bailey Drew and Labeled - the
Step-pool System
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Figure 42: Cullen Drew and Labeled - the
Pool
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Week 10
One of the original purposes of the Stream Team was to have the students teach their
parents about what they learned. This did not change. Students were handed back all of their
drawings so that they could make a scrapbook to describe the past 10 weeks to their parents. After
scrapbooking the students and I went to the stream to practice their speeches and tours. Practicing
at the stream allowed the students to see their artwork in the stream as part of A Current Revision.
After explaining the new project and letting students look for their pieces, each group practiced
their skit. Some students had practiced over the past week, but all of the groups did very well
during rehearsal. The students were quizzed on the final questions about the stream and once
answered correctly the students went back to the school to be escorts to their parents.
Preparation for this class included printing out photos, making copies of student group
work, collecting and cutting cardboard for book pages, making invitations, printing presentation
questions and collecting other materials such as tape, glue and stickers.
This class was mostly a preparation for the class presentation that day. Scrapbooking is
an excellent way for students to remember what they have done, and they get very excited about
photos of themselves and others. However, with all of their work and pictures, it is also a very long
process and most students only got halfway done. In hindsight, we should have spent more time at
the stream and less scrapbooking.

In summary, after the first week revising lesson plans became a weekly habit and a revision
of the whole program soon became necessary. Changes were essential for many reasons including,
time management, instructions, student comprehension, student energy level, and class behavior.
The results and lessons learned are summarized in the Results and Observations section of this
thesis. Revised lesson plans, additional worksheets, and more examples of student work can be
found as a part of The Stream Team Manual in Appendix B.
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Environmental Art Project
Site Analysis
The main idea behind this thesis is that teaching Stream Morphology by creating
Environmental Art educates and engages students and their community to be stewards of the
watershed. Site Analysis for placement of the art was completed based on the circulation of the
stream, vegetation, views, stream features, and flood prone areas. Site analysis for the school and
the stream can be found in Appendix C.

Clemson Elementary School Site Analysis
The elementary school site was heavily graded for the placement and building of the
CES campus. Vehicle circulation for parents, teachers, staff and buses surround the school on the
North, South and West sides. Student activity areas including ball fields, courts, individual grade
gardens and K-2 playgrounds are located close to the building on the North and South sides. The
playground for grades 3-5, the barn, the nature trail and the stream are all located on the East side
of the school.
Vegetation immediately around the school is scarce due to lack of budget. Although some
wings have improved their landscape by adding gardens, and additional trees were planted by
Clemson University students along the school 's entry. Combinations of lack of vegetation around
the school and steep slopes have lead to erosion issues such as exposed soils and non-vegetated
swales.
The forested areas on the eastern side for the campus include the nature trail , an outdoor
class room and the stream. Forest vegetation is a mix of hardwoods with a few evergreen patches,
brambles, native wild flowers and fems . A few invasive species including privet can also be
found.

Clemson Elementary
Nature and Ecology
Trail

~~~·

Figure 43: Exposed Soil and Erosion

Figure 44: Nature Trail Entrance
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Clemson Elementary School Stream Reach Site Analysis
The stream east of Clemson Elementary School is a second order tributary for Eighteen
Mile Creek. In addition to the forest, the stream is bordered by two roads, Ashley Rd upstream
and Hwy 123 downstream. Running along side the stream is a sewer easement for the sanitary
sewer main of the watershed. The stream is also moderately vegetated with trees, shrubs and
bramble on both sides. In accordance with the nature trail, the vegetation allows stream access and
limited views. The stream is alluvial, but has a large amount of bedrock- giving it a low sinuosity
or very few meanders. Other stream features include riffles, pool, steps and a step-pool system.
Mid-channel point bars are a more recent feature in the stream due to relatively new construction
upstream.
This site is used by the surrounding neighborhood and the school. Everyday people from
the neighborhood walk their dogs on the easement and nature trail. During nice weather students
come to the stream after school to catch tadpoles and play on the rope swing. While the site does
not draw an extremely large crowd, it is well used.

Concepts and Construction
Many concepts were considered for this project, all of them dealing with "re-presenting"
the stream. To "re-present" most obviously is the act of presenting again, a second chance or time
to reconsider, change, or understand what was missed the first time. That is what To Re-Present
a Stream is all about, asking the public to reconsider what they know or think they know about
streams and watersheds? Similarly, asking an individual to see a combination of science and art,
to reconsider the two identities as one. Originally the Stream Team would have come up with
the concept, but after a few classes it became clear that I had to reconsider my schedule and the
students' ability to understand concepts in art. Riparian Ribbon was an attempt to achieve the class
goals and include student project

Figure 45: Stream Location

Figure 46·: CES Stream - Pool
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Concept 1 - Riparian Ribbon
In this concept I wanted to re-present by "raising the stream" and allowing viewers to feel
as if they were in the stream themselves and not just viewing it from above. The Riparian Ribbon
is a ribbon of stems and branches that mimic the stream's water level over different channel
features in the stream. The plan was to connect the Riparian Ribbon to the surrounding landscape
through form , pattern and material. By creating a pattern in the trees that correlated to features
in the stream, the ribbon would not begin or end abruptly, but fade away; allowing the viewer to
imagine a continuation of the pattern in the air and connect that pattern to the stream. Collections
of items that describe specific stream features would be hanging from the ribbon and reflecting
in the stream. Over the pool a collection of Vineballs, vines wrapped together like balls of yarn,
would symbolize turbulence and scoring of the water at the bottom of a step. Hanging over a riffle
would be a collection of student made ceramic invertebrates to symbolize the unseen life in the
stream. Finally student made Privet Puffs would symbolize the sedimentation of mid-channel bars,
a phenomena existing where it should not be. Hung from trees in three easily viewable areas, the
Riparian Ribbon would be noticeable and accessible to all visitors. Sketches and pictures of this
concept can be found in Appendix C.

Figure 47: Concept For Pool

Figure 48: Concept For Riffle
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Riparian Ribbon Construction
Before construction could begin a workspace and stock pile area had to be designated so
not to impede with circulation through the nature trail. Once circulation was decided on I began
collecting materials for the construction of the ribbon.
Material list:
5" - 8" caliper trees and branches ranging in lengths from 5' to 20'
Thorny and leafy vines ranging in length and size
l" - 2" caliper sticks about 2.5' - 3' in length
Sisal 1/8" twine 5,000 ' - 7,500' in length
3/8" Sisal rope 1,000' in length
Orange Dye and Brown Dye
Before I started construction of the ribbon structure a trial was completed in a nearby
clearing. This trial allowed me to test the rope strength and section length of the ribbon. I also
tested lashings, different widths between branches and how to use the twine to attach smaller stems
to the structure. After testing, I moved to the stream for the construction of the final product.
There are a few reasons why building over the stream made sense. First due to the weight
and length of the final product it would be very difficult to move it horizontally. Secondly the
concept of re-presenting would work better if the ribbon was raised from the stream that it is representing.
From my studies of stream morphology, any placement of a structure on a point bar, bench
or below bankfull elevation would be in danger of being swept away during a storm event. In an
effort to keep the piece out of the water I tried a number of approaches. The first approach was
using split or Y-shaped branches as supports on the banks of the stream. The second attempt was to
build the web of tightened rope 3-4' above the stream. Unfortunately both of those attempts didn't
work out very well, and time constraints forced me to build on or slightly above the stream water
level and pray for decent weather.

Figure 49: Gathered Tree Branches

Figure 50: Vineballs
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After beginning the base structure I reconsidered the length of one structure and decided
on two base structures. Once these larger structures were lashed together smaller limbs were
attached by wrapping orange twine around the cross support limbs. Orange twine was used to
draw attention to certain features and brown twine was used to hide lashing creating a mysterious
affect. These smaller limbs filled in the space between the crossing limbs and were also attached in
a crisscross pattern to represent the ever-changing direction of flow. After attaching all the smaller
stems to the structure a lifting process would be necessary before the collections could be attached.
I consulted with an engineer, Tom Thrasher, and after sending him locations and heights of the
surrounding trees, he had a plan for lifting the structures. A lift day and volunteers were scheduled
for the weekend before the presentation. Three days before the structures would be lifted and the
collections would be attached, the weather forecast predicted two storm events: a slow soft rainfall
and a flashy thunderstorm.
I knew that building the Riparian Ribbon below the bankfull bench left it vulnerable to flash
floods and rapid flowing debris. I tried desperately the day before the storms to lift the project, but
in the end all I could do was tie it down. The Riparian Ribbon made it through the first rain, only
being partially covered with minor debris such as leaves and sand. During the thunderstorm the
current of the stream was powerful enough to move a large log at such a force that it pushed the
ribbon over fifty feet down the stream, under a bridge and finally compressed it due to the water
currents around a meander. The size, amount of debris, and weight made it impossible to salvage
the project.
While the destruction of the Riparian Ribbon during the 9th week of project was devastating,
it was a blessing in disguise. The event became a lesson for the students, the community and me
on how the amount of impervious surface in our watershed may not seem overwhelming, but flash
floods in streams are a testament to the impact we have on our watershed. This storm re-presented
the stream to me and allowed me to reconsider my project; it gave me a second chance. Concept 2
is the product of that second chance, and possibly a better concept than the first.

Figure 51 : Riparian Ribbon Wreckage
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Concept 2 - A Current Revision
With a little over a week left in the program a new environmental art project had to be
created and the same goals needed to be accomplished. Any new concept had to re-present the
stream in a simple way using available materials and the student projects. Other criteria include are
the clarity of the work to students, making the work accessible and interactive. With these criteria
in mind and inspiration from the effects of the storm event I decided to re-present the stream as if
during a storm event. As humans we seek shelter during a storm, so we only view the effects of
a storm event after it has passed. In this concept water flow during a storm will be presented in
a pattern on the stream. By floating branches wrapped with orange twine on the water's surface
in the pattern of the stream 's current during a storm a viewer. can better understand the mystery
of a storm event. Vineballs were place in the deep pool below the step in the swirling scouring
pattern that occurs during a storm . The student projects were also used ; Privet Puffs represented
sedimentation on the inside of a meander and with a worried or scared expression the ceramic
invertebrates laid in the riffle as a representation of the unseen life in the stream.
In an effort to make the project accessible and interactive I planned on hanging a sign
beside the stream before the storm event. By having an image of the art before the storm, viewers
would be able to observe how the stream changed the artwork during and after a storm. White
construction flags with instructions would be left with the sign inviting any viewer to search
and mark the wrapped orange stems and Vineballs that had floated down stream. This invitation
would allow the viewer to interact with the stream and in searching for the remnants of my art the
community could make their own.

Figure 52: Branches Wrapped In Orange
Twine

Figure 53: Ceramic Macroinvertebrates ·
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A Current Revision Construction
Before construction could begin, the remains of the Riparian Ribbon were left in the stream
for three days, allowing visitors and the students to see and learn from the remains. The Riparian
Ribbon was cleaned out of the stream and a large portion of the larger branches were salvageable.
Due to the nature of the concept, A Current Revision had to be constructed in between storm
events. Using the existing materials I cut the branches into lengths of 4'-5 ' with a few that were
IO ' long. Each branch was wrapped in orange twine for two reasons, for identity and in this region
the color orange is representative of education. At first I started tying a series of knots to insure that
the twine would stay on the branch, but that method was changed due to time constraints. A more
efficient way of wrapping with knots and the beginning and end of the branch was used. By placing
the branches at an angle and crossing them in the thalwag of the stream, the branches directly
related to the stream 's current. To hold the branches in place smaller sticks were used as "wooden
pins" and trimmed to be right above water level. The theory in using the "wooden pins" was that
the water level would rise during a storm and the branches would float above the pins and down the
stream. The branch pattern was set in the stream covering a pool, step-pool system and a riffle.

Vineballs were placed in areas where the turbulence or scouring would occur during a
storm . " Wooden pins" and "anchors", rocks attached with twine, helped keep the Vineballs in
place until a storm event. Privet puffs were placed on the inside point bar of a meander, and student
ceramic invertebrates were placed in the riffle. Finally a laminated sign displaying a picture of
the artwork before a storm event was attached with a handmade basket of construction flags to a
prominent tree. As planned the sign educates the viewer about the artwork and invites the viewer
to take a flag out and mark wrapped orange sticks or Vineballs that have floated down stream after
a storm.
The final layout and sign that accompanies this project can be found in Appendix C. Results
of A Current Revision can be found in the Results section of this thesis.

Figure 54: "Wooden Pins" Hold Branches In
Place

Figure 55: Ceramic Macro invertebrates And
Vineballs In Riffle
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CHAPTER IV. RESULTS
Stream Team Results
Lesson plans and programs constantly change due to curriculum, student comprehension,
material availability, student energy level, and weather. Stream Team is an example of how
research can only take a lesson plan so far, experience, versatility, and quick thinking are needed
to teach. The 4th and 5th grade students at Clemson Elementary school are extremely bright, have
boundless energy, are impressively creative and love being outdoors. The Stream Team tested and
challenged these students and their community just as much as they challenged and tested the
program. Any test reveals strengths and flaws. The strengths in the Stream Team program include
encouraging student creativity, capturing student interest, well researched subjects, challenging
student knowledge and memory, including group and individual projects, versatility in lesson
plans, a combination of artistic and scientific projects, a significant amount of patience, and plenty
of fun. Weaknesses of the program include keeping student interest, teaching at an inconsistent
level of difficulty, and a limited experience in teaching and managing this grade level.
Despite the weaknesses, students did learn the material and were able to express new
knowledge through drawing their favorite part of the stream. Images from week one and week
nine illustrate the increase in student understanding of streams. These images reveal that students
learned and retained knowledge about stream features and other riparian characteristics such
as trees, birds, leaves, and shrubs. Labels and student explanations about their favorite projects
explain gained knowledge about water quality, types of rocks and water currents.

"I learned many things like the parts of the stream, the bugs that live there, watersheds,
graphing, measuring and more. My favorite part of the stream was the riffle, because there are
bugs and rocks. The final art project and presentation was my favorite because we go to act like
tour guides. I would tell my friends that stream team is the best experience. "
- Kaitlyn
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Figure 56: Kaitlyn 's Stream Drawing Week 1

Figure 57: Kaitlyn's Stream Drawing Week 9
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Stream Team Presentation
On the final day of Stream Team, students further expressed their knowledge about streams
and watersheds through a presentation to their parents and the community. After an introduction
about Stream Team and A Current Revision, the students presented the skits about their favorite
parts of the stream-the step-pool system, the pool and the riffle. The second part of the presentation
was a student led tour of the stream. Adult members of the audience were handed a list of questions
and the students gave tours of the stream by answering the questions. Students conducted their
tours in many ways; some were very thorough in explaining everything they possible could about
an area and lasting longer than the allotted time. Other student presentations had parents and
visitors jumping over the creek and climbing through vines, as seen in Figure 61. Overall the
program and presentation was a success and received many praises from parents.

Figure 58: Lineka, Kaitlyn, And Bhavin Sang
About The Riffle

Figure 59: Cullen Sang And Danced To A
Song About The Pool

Figure 60: Bailey, Hollis, Ben And Duncan
Sang About The Step-pool System

Figure 61: Parents And Community Members
Cross The Stream On A Tour
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A Current Revision Results
In addition to the student presentation, A Current Revision has also taught the community
and students about the stream and watershed. At the student presentation over thirty people viewed
the artwork before a storm event, the following day three storm systems went through the watershed
and the artwork was thoroughly tested. Performing above what was expected the stream currents
not only moved the orange sticks and Vineballs downstream, but they also created art.

Figure 62: Stick Bundle

Figure 63: Balenced Stick

At its highest level the stream carried bundles
of orange sticks downstream and deposited
them atop a boulder. As the water receded the
sticks balanced on each other bringing form
and pattern to the stream.

In many cases one stick remains balanced on a
rock or braced in a current. The still and vivid
presence of that stick allows viewers to reconsider the movement of the stream.

Figure 64: Macroinvertebrate
Mimicking the eating habits of macroinvertebrates, their ceramic counterparts 9ollected
sediment.

Figure 65: Stick in Falls
Braced between rocks, some orange sticks
identify steps (waterfalls) by standing nearly
vertical.
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As stated on the sign that was posted as an introduction and reference to the artwork; this
project is interactive. After two weeks community members and students had located the new
positions and marked them with white flags. The actions of the stream and community allow
for this artwork to be connected to the site through Integration, Interruption and Involvement.
Integration was achieved through the displacement of sticks and vines from the surrounding forest.
Interruption was achieved through the use of color; white ceramic macroinvertebrates and orange
twine wrapped sticks. Finally, community members and the students of the Stream Team became
involved by exploring the stream and marking the locations of the orange sticks and Vineballs
with white flags. By observing the new locations with flags community members were given
the opportunity to better understand stream behavior and hopefully the effects we have on the
watershed.
A few changes could have made this artwork perform better such as changing the flag color
after every storm event or starting at the beginning of the reach instead of in the middle, but each
new storm event brings a new adventure making A Current Revision a success.

Figure 68: Sticks and Vineballs Marked Near
Culvert

Figure 69: Sticks and Vineballs Marked
Alongside Bank
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CHAPTER V. DISCUSSION
The divide between the sciences and humanities affects the structure of our education
system and consequently our workforce. As landscape architects we are blessed with insight into
both the sciences and humanities in both our education and careers. Unfortunately since the 17th
century most specializations and fields of study are divided between these two subjects with few
attempts at true interdisciplinary education. This inclusive education is not only teaching subjects
together, but relating the information to students in both a scientific and artistic manor. The use
of this teaching method allows students of any age to choose a learning style that best suits them,
and sets the groundwork for interdisciplinary action in future careers.
As a prototype for such an educational opportunity, the Stream Team was a 10 week
after-school educational program that revealed a local stream to 4th and 5th grade students of
Clemson Elementary School. By providing students with activities that were both scientific
and artistic, student~ of the Stream Team observed erosion and turbidity, explored stream
morphology and entomology, and created artworks in the form of ceramics, environmental art,
drawing and writing. In collaboration with the Stream Team and student projects, the interactive,
environmental art piece, A Current Revision, was also created in the stream to increase
community awareness of the stream 's potential and student project presence. Community and
student education continued in the form of a final presentation and tour of the stream and student
art.
By providing an environment to gain knowledge through artistic and scientific means
students were given the opportunity to choose how to learn. Records in the form of student
drawings and evaluations reveal that students gained and retained knowledge about stream
features , water quality, types of rocks, different water currents and other riparian characteristics
such as trees, birds, leaves, and shrubs. Finally, the evolution of the class art piece, A Current
Revision, gave community members and students the opportunity to better understand stream
behavior and the effects we have on the watershed.
In conclusion a combination of the applied science of Stream Morphology and
Environmental Art proved to be an affective tool for teaching students and their community
about the importance of healthy streams and watersheds. Further, a combination of a science
and a discipline of the humanities proved to be an effective method for re-presenting a stream to
students of both subjects.
As landscape architects we should use our curriculums and courses as examples of
interdisciplinary education. Further we should also use our experience in combining the sciences
and humanities to educate society not only about natural resources, but about our united way of
life.
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PARENT/TEACHER CONTRACT
Dear Parents of 4th and 5th grade students,
In times of drought and environmental awareness our natural resources are elevated to the
forefront of the media and the public's attention. Even if there was not a drought, water is a critical
resource and local water quality should be considered in our daily lives. Educating students about
water quality when they first learn about water and the environment is an important step to future
conservation, protection, and restoration of our water resources. Further, education coupled with
experience provides students with an opportunity to increase awareness of how we affect our own
water resources.

Your child has an opportunity to participate in an interactive environmentally sensitive piece
of art work that focuses on stream health and water quality.

In this after school program, The Stream Team, students would be learning about streams via the
stream at the back of the school property.

Course Goals are to:
• Have a better understanding of how streams work on both a macro and micro scale
• Learn from engagement in the design and implantation of an environmental art piece
• Share what has been learned with friends and family
The Environmental Art piece itself will be made from the surrounding natural materials (sticks,
stones, clay, leaves, vegetation, etc.). The art piece is not meant to last; Environmental Art is made
from nature to eventually go back to nature.

The Basics:
When:
Where:
Bring:

Class Size:
Important:

3:00 - 5:00 after school on Fridays; January 11 th - March 141\ 2008
Classes would be inside the school and outside around the creek behind the school
Warm clothes that can get dirty and shoes that can get wet
Color pencils or Crayons
A one gallon bucket
10 - 15 students in 4th or 5th grade
March 141h - Students will present what they have learned to invited Family
and Friends until 5:30

If your child would like to participate in a project that is outdoors, is part art and part science, and
would provide a real life experience for their studies in class please give consent below. Your
signature confirms that you have read this syllabus, will pick your child up after 5:00 on
Fridays and be able to attend the presentation on March 14th.
Thank you,
Jessica Thayer
3rd year Masters of Landscape Architecture Student, Clemson University
Parent(s) Name(s) :

Parent(s) Signature:
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ORIGINAL STREAM TEAM PROGRAM
Weekl
3 :00 - 3: 15

Class Introductions:
Make name tags with pencils, construction paper and tape. Include name game,
picture, and introduction to class. [ 10-15 min]

This exercise is intended to allow students to express previous knowledge of streams.
3 :30 - 3 :45

Inside students will first draw or write about streams and tum in results. [15 min]

3:45 - 4:30

Next the class will visit the stream, and students will express two designated
parts of the stream. Expressions students will pick from are : drawing, writing,
quantifying, narrating, singing, etc. For the first expression students will have to
choose from what is given, in the second expression students will get to choose
their own way - stress being creative. Each "expression" will take 15-20 minutes,
then as a group the class will go inside to compare original thoughts to those that
were observed and discuss similarities and differences. [30 - 40 min]

4:30 - 4:45

End the session with any questions the students have relating to material covered.
Record Answers.
What did students see in there 2°d expression that was not in there 1st expression?
What did students see in there 3rd expression that was not in there 2°d expression?
[10 min]
Questions about what they liked about the stream?

Take up Papers with names on them.
Class Time Estimate: 1:45
Materials Needed:
Drawing Paper
Construction paper
Color Pencils
Tape
Clipboards
Camera
Whistle
Jar/ cup
Expressions
Student folders
Your own note pad and folder
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Week2
This exercise is intended to inform students about the hydro logic cycle and how to read a map.
3:00- 3:15

Students will receive a picture of the hydro logic cycle that will have different
parts of a stream on it. Students are to choose from the word key to label parts
of the stream and then color each labeled sections with different colors. Once
finished the class will discuss the drawings together. Students should have a good
understanding based on what they have learned in science classes, [10 min]

This second exercise is to show how water flows differently over the ground and underground .
Students will name different surfaces found outside.
3: 15 - 4 :00
Next students will observe how water flows over or through some surfaces. A
class example will be done first. Water and droppers will be provided to every
2 students. One student will drop/dribble water on their surface and observe
where the water goes; the other student will record the time and path that the
water took. Surface samples stations will be marked outside and visited by each
group of students for 3-5 minutes. Surface samples should be at different slopes
- and represent grass, concrete, asphalt, brick, trees (few and many), mulch, etc.
Students will discuss there findings on each surface. [30-45 min]
4:00-4:30

Next the class will discuss how to read a map.
Key points:
• There can be many different maps of the same place.
• Not all information about a place can be put on one piece of paper.
• Understanding scale
First students will be asked to list different kinds of maps they have seen or used.
Students will then be given a few textbooks to look through to identify different
kinds of maps. All maps types listed will be written out on a note pad board.
Students will be asked why there are so many different types of maps.
Answer: Not all information about a place can be displayed on one map.
[10 min]
Next students will be asked to identify parts of a simple large scale map -Map # 1
showing - houses, streets, roads, and water bodies.
As a class we will review directions : North, South, East, and West. Students will
identify directions on a globe.
"Notice that the top of the globe is North (the North Pole) and the bottom of the
globe is South (the South Pole). Mapmakers generally use the same orientation
for their maps - with North at the top."
Draw North Arrow on Board. Have students identify the North arrow on the map.
Draw other directions by the North Arrow.
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Ask students:
What is the farthest object for each cardinal direction (N, S, E, and W) on the
map?
When you are outside are you always facing north?
How can you find out where north is if you have a map?
Next show a large photo taken at the Elementary school. Have students identify
what they see in the photo (write out) . Now have students identify find those same
things on the map and mark where the picture was taken and label which direction
the photographer was looking. [20 min]
4:30 -5:00

The intent of this exercise it to have students understand different scales.
Students will be shown a large scale map - map # 1 of the same area as the small
scale map - Map #2.
Tell the students:
"A map shows a piece of the globe. In order to see how large a piece of the globe
that is shown on your map, the first thing we do is look at the scale of the map.
The scale on the map describes the distance on the ground. Maps have different
scales. Let's work with these two maps and learn more about scale and what it
does."
Draw the scale on the note pad and ask students to point to the scale on map # 1
and map #2.
Explain how to read the scale ( 1: 1000 - one inch equals 1000 feet)
Ask individual students to read the scales of the two maps.
Bring out the ruler show on map # 1 that 1 inch on the map equals 350 feet. Have
class identify something on the map that is 350 feet or 1 inch on the map (length
of the main hallway). Visit that location .
Explain that anything less than 1 inch is less than 350 feet.
Have students divide 350 by 2· and 1 inch by 2 (Yi inch = 175 feet) Have class
identify something on the map that is Yi " (length of kindergarten wing). Visit that
location.
Ask the students:
What is the difference between the map #1 and map #2? (There is more visibility
- scale is different)
Explain the same concepts on the map #2 - what is the scale? How many feet
does 1 inch equal? Identify something on the map that is 1 inch. How many feet
does Yi an inch equal? Identify something on the may that is Yi an inch."
Come to the conclusion that:
" So a large-scale (#1) map shows a small land area in considerable detail. But the
small-scale (#2) map shows less detail, but a larger land area."
[20 min]
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Students will then go outside to identify the specific items on the map, estimate
how far the item is based on map and the cardinal direction the item is in. Each
student will be responsible for identifying two items on the small scale and large
scale map and then connecting to it outside. [10 -15 min]
Class Time Estimate: 2:00
Materials needed:
Maps # 1 and #2
Chalk, String and stakes/construction flags
Droppers
Maps to read
Camera
Globe
Note pad board
Sharpe

Colored Pencils
Watering cans/buckets
List of surfaces for students
Map puzzle
Ruler - print outs
large photo print out
a few textbooks with maps
stop watches
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Week3
This exercise is intended to inform students about the parts of a stream on a small detailed scale.
3 :00 - 3: 15

Previous Week Review

3:15 - 3:45

On a different large map with shaded relief for mountains the class will discuss
divides, stream order, watersheds, tributaries, streams, major rivers, meanders
and flood plains (students ability to understand these terms will be based on
previous class meetings). Students will label a map that corresponds with the class
discussion. Pretending that they are rain drops, students will write a short story
about how water travels from the top of the watershed to the bottom into a water
body. [30 min]

3:45 -4:15

Next the class will discuss what happens inside a particular stream -Riffle, Run,
Pool, and Glide. The class will look at pictures and diagrams and create a list of
characteristics. Students will then divide up into groups and put together a puzzle
that contains four areas - Riffle, Run, Pool, and Glide. Characteristics ~ill be
labeled on the back of the puzzle pieces. As a group the class will discuss the
different parts of a stream and the different arrangements given to each group. [30
min]

4:15 -4:30

This next exercise is intended to tie the information about the characteristics of
streams to the actual formations that exist in the stream. As a class we will walk to
the stream and point out features on the map and Riffles, Runs, Pools, and Glides
(only on the first half of the stream). Students will be asked to describe what they
see with the characteristics previously learned. [ 15 min]

4:30 - 5:00

Then students divide up into groups and receive two flags and a piece of the
puzzle. From an already marked beginning, the class will follow each group down
to the stream and see if they can find the end of their designated area (puzzle
piece) on both sides of stream. [ 10-15 min] After each group has marked their
designated area the class will walk the stream and discuss any questions. [15-20
min]

Class Time Estimated: 2:00
Materials:
Previously used maps
Paper
Possibly Video or visuals to describe stream behavior
Riffle/Run, Pool/Glide Puzzles
Construction Flags
Camera
Survey map of stream
Pencils
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Week4
This exercise is intended to inform students about what is in stream and effects of water pollution
on a stream.
3:00- 3:15

Previous weeks review. Especially how different ground surfaces deal with water.

3:15 - 3:25

As a class, students will list what can be found in a stream.
Water, vegetation/plants, rocks/sand/silt, and bugs/fish/animals should be in that
list. [10 min]

3:25 - 3:45

Water
Inside students will be given a set of beakers with numbers. Those numbers will
correspond to numbers on map similar to those from the previous class. Students
will look at the beakers and discuss what is in the water (color, solids). Students
will compare our stream water with that of provided examples from Lake
Hartwell, puddle water from a parking lot, storm water from a drain, tap water,
and from another stream located on one of the maps previously used. As a class
we will discuss pH and acidity (students should be learning about these in there
science classes). Students will be given other samples (lemonade, milk) and will
then test the pH of each sample and mark it on a graph. The class will discuss any
changes and why the water may change upstream to downstream or be different in
one stream as compared to another. [20 min]

3:45 -4:15

Organisms (Plant and animal)
Next the class will look for invertebrates in a riffle (with pans and net - I will be
in stream) and discuss how they live and how they affect the stream. Students
will compare bugs and plants found in the school stream to those found in another
stream and discuss why they are different (why some are there and others are not).
Students will get each pick an invertebrate, name it (compared to library of bugs
or book with pictures), and draw it. [30 min]

4:15 - 5:00

Stream Bottom
As a class students will discuss different sizes of rock found in a stream. Students
will be given samples with names and corresponding measurements? - sand,
pebbles, cobbles, and boulders. Students divide up into pairs - tape measure
holders, rock-sizers, and recorders. Two students will hold a measuring tape
across the stream. The recorders will record stream width. At 1 foot intervals the
teacher will measure to the bottom and pickup the material at the bottom. The
recorders will write the depth to bottom. The rock-sizers will identify the size
of rock and tell the recorders to write down. As a class students will visit a riffle
and a pool and do this exercise. After measurements are completed, students will
take the information to plot on a graph (do a section). As a class we will plot the
bottom of a stream and discuss the differences between a riffle and a pool. [45
min]
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4:45 - 5:00

If there is any left over time the class will be asked to review what is in a stream
by drawing pictures of what we saw in the stream today.

Class Time Estimated : 2:00
Materials:
Labeled jars of stream water, Lake Water, puddle water, storm water, water from another stream,
lemonade, coke, milk, soapy water
Map with numbers
Paper
Clipboards
Water ph testing strips
pH graph example
Students pH graph
Gloves
Buckets
Large Pans and Large Net for catching bugs bugs from another stream
Label rocks from both sides of spectrum
Bug book or borrow bugs from Library
Recorder table
Stream section/graph
Camera
Tape Recorder
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Week5
The design charrette is intended to allow students to express their thoughts on an individual
basis.
3 :00 - 3: 15

Previous weeks review

3:15 - 3:30

First the class will discuss 5-6 elements/principal of art, using books, and talking/
finding examples. [15 min]

3:30 - 4:00

Students will attempt to uses the elements of art which they will have listed while
expressing a stream (similarly to the first exercise to record change). However,
it is hoped that students will now use what they learned in their expressions. [30
min]

4:00- 5:00

The Environmental Art project will be introduced secondly. Students will be
shown Environmental Art from a range of artists in a range of mediums. [ 10 - 15
min]
Students will all draw on one sheet of trace answering the question what they
liked best ab,;)Ut streams. [15 min] Next students will discuss what they drew and
why they liked it. Students will be encouraged to label their drawing and ideas
with the elements of art they used and the subject matter they addressed. [ 15 min]
Then students will all draw on one sheet of trace answering the question what
they would teach others about streams and how. [ 15 min] Students will then
discuss their ideas and how they could work with each other's ideas to form a way
of teaching other students. Students will be encouraged to label their drawing and
ideas with the elements of art they used and the subject matter they addressed . [10
- 15 min]

Class Time Estimated: 2:00
Materials:
Art books/ pictures/ examples
Paper
Examples of Environmental Art
Trace
Colored Pencils
Camera
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Week6
This exercise is intended to allow students to further their understanding of streams and
Environmental Art by expressing their ideas through a sculpture.
3 :00 - 3: 15

Previous weeks review including the elements of design and Environmental Art.
[15 min]

3: 15 - 3 :30

After being presented with the concept for the Environmental Art piece students
will discuss what they like and don 't like- understand and don 't understand. [15
min]

3:30 - 3:45

Then students will be asked to contribute to the piece in some manner. Individual
projects will be based on the students interests discussed in weeks previous.
Revisit those interests. Examples of how students can contribute will be available
if some students are having difficulty deciding on an individual project. [ 15 min]

3:45 - 5:00

Guidelines will be given as to what the students can and can not use to, how
big their individual piece has to be, and where along the stream they can work.
Students will walk down the stream - collecting and naming materials for their
individual projects. Each student will draw and/or describe their ideas on paper
and then discuss them with the class - answering the questions what, where, how
and why? [1: 15 hour]

Class Time Estimated: 2:00
Materials:
Books/ Examples of Environmental Art
Paper
Guidelines
Trash bags and boxes for collecting
Gloves
Tools?
Camera
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Week7
Production Week
3:00- 3:15

Previous weeks Review. [15 min]

3:15-3:30

Discuss progress on project. [15 min]

3:30-4:45

Students will spend the time collecting materials and producing their piece. [l
hour] The class will discuss individual progress together attempting find ways to
tie pieces together and remind each other about the elements of art. [30 min]

Pieces will be documented, collected and stored or protected for the following week.
Class Time Estimated: 2:00
Materials:
Gloves
Bags
Buckets
Tools?
Camera

Week8
Production Week
3 :00 - 3: 15

Previous weeks Review. [ 15 min]

3: 15 - 3:30

Discuss progress on project. [15 min]

3:30-4:45

Students will spend the time collecting materials and producing their piece. [l
hour] The class will discuss individual progress together attempting find ways to
tie pieces together and remind each other about the elements of art. [30 min]

Pieces will be documented, collected and stored or protected for the following week
Class Time Estimated: 2:00
Materials:
Gloves
Bags
Buckets
Tools?
Camera
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Week9
Production Week-finishes and final details. Planning for Presentations begins.
3:00- 3:15

Previous weeks Review. [15 min]

3:15 - 3:30

Discuss progress on project. [15 min]

3:30 - 4:00

Students will spend the time collecting materials and producing their piece.
The class will discuss individual progress together attempting find ways to tie
pieces together and remind each other about the elements of art. Focus will be on
finishing pieces and documenting progress. [30 min]

Pieces will be collected and stored or protected for the following week.
This next exercise is intended to allow students to be a part of the planning process and
presentation of their own work.
4:00 - 4:30

The class will plan their own get together where they will present the
Environmental Art Piece to their parents/friends. Students will think up and
write out a plan for a 10-15 minute presentation of the Environmental Art Piece
and their individual pieces - story, song, etc. Students will be encouraged to
make the presentation fun and exciting. Students will also discuss what kind of
refreshments they would like - maybe can bring? [30 min]

4:30 - 5:00

Students will make invitations for their family/ friends as well. [30 min]

One invitation will be saved for student scrapbooks.
Class Time Estimated: 2:00
Materials:
Gloves
Bags
Buckets
Tools?
Camera
Paper
Clipboards
Chalk
Colored Pencils
Scissors

55

Week 10
Presentation Week
3:00- 3:15

Previous weeks review

3: 15 - 3 :30

Students will assist by putting their pieces in place and with any last minute touch
ups. [15 min]

3:30- 4:00

A rehearsal exercise is intended to allow the students to go over the plan and do
their presentation in class before the final presentation. [30 min]

4:00- 4:45

Students will be given all of there original drawings back, along with pictures of
them (working, learning, etc.) Pictures of the finished Environmental Art Piece
will be included. Students will make a scrapbook to show off to friends and
family. Everyone will make the book chronologically, and label the weeks and
what they learned. The last pictures in there scrap book will be of their individual
piece(s) and the whole piece. Scrap books will be given a front and back, students
will be tying the books together and are encouraged to use natural materials to
decorate the book. [45 min]

4:45 - 5:30

Final Presentation will be given to friends and family with reception (snacks)
following. Parent and student remarks will be recorded through pictures, writing,
and possibly recording. [45 min]

Class Time Estimated: 2:30
Materials:
Camera
Paper
Glue
Scissors
Tape
Rope/twine
Pictures
Tape Recorder
Clipboard
Food/ Drink/ Utensils
Table
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REVISED STREAM TEAM MANUAL
Week 1
This is
•
•
•

the first class and we have just finished:
making name tags
playing the name game - favorite Christmas Present
an introduction to the class

Now I would like everyone to take 3 sheets of paper and pencil. Write your name on them.
[5 min]

By a raising of hands how many of you have seen a stream or river before?
How many have been down beside a stream or river? and/or played in or beside
it?
Ask 2 to describe their memory. Use descriptive words - hot/cold, rocky/sandy,
and fast/slow?

[10 min]

I would like you to draw or write about a stream for 5 minutes:
• that you have seen
• visited
• played in

Use descriptive words (write on board):
Hot
Muddy
Comfortable
Cold
Sharp stones
Colorful
Warm
Rounded Stones
Dull
Rocky
Shady
Exciting
Sandy
Sunny
Boring

Calming
Scary
Loud
Quiet
Rhythm

Ask questions:
Be sure to use descriptive words if you are writing.
Think about if it was sunny or shady, was there mud or sand or rocks, did the water go fast of
slow, what time of year was it?
Think about the things were closest to you, what things were farther away, who was with you,
what were you doing at the stream or river?
Did you see anything in the stream or hear anything around you?
Label your Picture - The Stream I Remember (show example) and tum over your paper
[15-20 min]

Walk down to the stream bridge.
Students pick any expression technique and use it to express this image.
Give example and pass expressions.
You have 15 minutes to come up with your expression.

Label your Type of Expression - Pool and tum you paper over.
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[15 min]

Walk path to Riffle - have students point out things they observe with one of there
senses.
Now you have the option of picking an expression from the pile or you can make
up your own and use it to express this scene.
You have 15 minutes to come up with an expression.

Label your Type of Expression - Riffle.
[lOmin]

Return to Cafeteria
Okay tum over all your papers.
The purpose of the exercise is to express the knowledge that you already knew
about stream from your memory and then to see what you observed about streams
in your expressions.
Call on someone What was your stream you remembered?
What were you suppose to do for you first expression?
Do you see anything in the Pool expression that you don't see in the Stream you
remembered?
Do you see anything in the Stream you remembered that you don't show in the
Pool?
Positive Comments Call on someone What was the stream you remembered?
What were you suppose to do for you second expression?
Do you see anything in the Riffle expression that you don't see in the Stream you
remembered?
Do you see anything in the Stream you remembered that you don't show in the
Riffle?
Positive Comments -

Thanks Students - take up papers.
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Expressions
Draw an animal that you see or are reminded of and describe why.

Draw a picture that describes your favorite part of this scene.

Find 3 items in the scene and draw a detailed picture of each.

•

Write a short story (as if you a small creature/ bug or a droplet of water).

Take an inventory (count) everything you can see.

Narrate the scene (as if you are a sports commentator).

,.
Write a song or jingle for the scene.

'

Write a Poem about the scene.

Be creative - come up with your own expression.

I

'·'I
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Figure 70: The Stream I Remember - Ben
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Figure 71: The Stream I Remember - Bhavin
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Figure 74: The Stream I Remember - Hollis
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Figure 75: The·Stream I Remember - Lineka
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Figure 76: The Stream I Remember - Kaitlyn
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Figure 77: A Short Story at the Pool - Bailey
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Figure 78: A Short Story at the Riffle - Hollis
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Week2
This is
•
•
•

the second class
New students will make name tags
Previous weeks students will review what we did last week and why
Introduction to the class - basic goals

Now I would like everyone to take a worksheet and pencil. Write your name on them.
[5 min]

This worksheet is on the water cycle. I want you to fill out as much as you know.
Give a definition for that term on the line beside the term . Write the term shown in
the picture in the box.

[10 min]

Discussion of definitions:
Ask students directly what they wrote:
• Precipitation - Rain, Snow, Sleet, Hail - condensation of moisture in the
atmosphere and falls to the ground
• Run-off - water that runs along the ground into rivers and streams
• Infiltration - when the water goes into the ground
• Water Table - upper surface of the ground water- below this line the soil
and rocks are surrounded by water.
• Groundwater - water held underground in soil or rock - often feeds
springs or wells
• Transpiration - when plants lose water vapor through their leaves
• Evaporation - when water heats up and turns from a liquid to a vapor
• Sun - source of light, heat and energy
• Condensation - water vapor loses heat and turns into a liquid
Ask:
Out of the whole water cycle what water would you want to drink- circle your
answer.
Ask individual students their answer.

[20 min]

Erosion experiment
Handout materials
2 cups of soil, 1 cup of stones, close and shake
Tilt and open
Describe mixture
Spray mist with bottle to wet the surface
Describe the mixture - use terms from water cycle
Spray stream with bottle
Describe mixture
Pour water onto soil surface
Describe mixture
Close containers
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[30 min]

Next the class will discuss how to read a map.
Key points:
• There can be many different maps of the same place.
• Not all information about a place can be put on one piece of paper.
• Understanding scale
First students will be asked to list different kinds of maps they have seen or used.
Students will then be given a few textbooks to look through to identify different
kinds of maps. All maps types listed will be written out on a note pad board.
Students will be asked why there are so many different types of maps.
Answer: Not all information about a place can be displayed on one map.
How are houses, buildings, roads, mountains, and water show in theses maps?
Are these things are represented similarly?
Next students will be asked to identify parts of a simple large scale map - Map·# 1
showing - houses, buildings, roads, and water bodies.
As a class we will review directions: North, South, East, and West
Draw North Arrow on Board. Have students identify the North arrow on the map.
Draw other directions by the North Arrow.
Students will identify directions on other maps.
Ask students:
What is the farthest object for each cardinal direction (N, S, E, and W) on the
map?
When you are outside are you always facing north? - No
How can you find out where north is if you have a map? - compare your
surroundings
Next show large photos taken at the Elementary school. Have students identify
what they see in the photo on the map. Mark where the picture was taken with a
star and label which direction the photographer was looking.

[30 min]

The intent of this next exercise is to have students understand scale.
Tell the students:
"A map shows a piece of the globe, like a puzzle piece. In order to see how large
a piece of the globe that is shown on your map, the first thing we do is look at the
scale of the map. The scale on the map describes the distance on the ground. Maps
have different scales.
Show scale on the map.
Have students find other scales on other maps.
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Explain how to read the scale on the big map.
Units, abbreviations, typical scale increments
Have students read their own scales on other maps.
Hand out map scales and show students how to use them .
Ask students to measure the distance and write them on the side of the page.
1.
2.
3.
4.
[20 min]

Now students are going to learn how far distances on a map are outside.
Divide into groups of three.
Have students measure the courses on the football field with a 10 foot string and
guesstimate the distances.

[10 min]

Review what has been learned.
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WATER CYCLE WORKSHEET

The Water Cycle Worksheet
The Earth recycles water over and over again and has done for millions of years.
It does this through a process known as the hydrological or water cycle.
Think about what these terms mean:
Precipitation .. .. ... ..... .. .. .. .. .. .. ... ............................. ..... ... .. .
Evaporation . ...... ... ... ............... .. .. .... ........ ............ .... ... .. . .
Condensation ... ....... ..... .. .... .... .. .... .. .... . ... . ....... ....... .. ... ... .
Transpiration ........ ........... .. ... ... .... . ....... ... ..... . ......... ..... .. .
Infiltration .. ... .. .. .... .. ... ................. . ... ..... ... ....... ... ... ... .... .
Sun ................. . ..... ... ...... ... . ... .. ... .... .. . ...... ..... . ............ .
Run-off......... .... ... ... ... .... ...... ................. . .... ...... .. . .... .... .
Groundwater............................................................................................. .
Water Table............................................................................................. .

Now use the tem1S to label the various aspects of the water cycle.
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Figure 79: Watercycle Worksheet - Ben
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Week3
This is the third class
• Previous weeks students will review what we did last week and why
• Prizes?
[30 min]

Students will divide into groups of two and put together their puzzles together.
Give directions on large map and label
Once maps are put together students will:
• Write name
• Outline the watershed we are in and label
• Sub - watershed (sub means - secondary, below)
• Sub-sub - watershed - school watershed
• School - little dot
• Measure upstream
• Measure downstream
Students will then receive a sub - sub watershed map and label
Give location of each on large map and label
• Clemson
• Lake Hartwell
• CES
• Circle all sub-sub-watersheds

[15 min]

Students will receive a school map
• Make legend - * - erosion and o - is for pollution?
• Take walk have students point out erosion

[20 min]
•

Meet at amphitheater
Tell story of a water through the watershed
o Drops of water infiltrate through the ground go through the
floodplain
o Seep out through the ground and start to collect in a ditch to
become a stream
o Is the water clean or dirty?
o Water that comes out of the ground has been filtered by the roots,
compacted soil and rock so it is cleaner - guess which bottle
o The water goes by some houses with trees and shrubs along the
banks, through pipes under a few roads, passes by CES where it
frequently drops over trees and rocks into pools, where the water
doesn't move that quickly.
o Guess which bottle in from a pool in part of the stream behind us?
o The water then meets other streams and joins the main creek, it
passes by a farm where construction has been done, horses and
cows live and there are trees or shrubs along the bank, just grass.
o Guess which bottle is the water from this part of the stream?
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o

[30 min]

The water in the creek gains speed and then passes by even more
farms where the banks are not held up by trees and shrubs. It goes
under the bridge of a major highway. In this spot the creek has
been given concrete sides to support the bridge. Dirt and debris
collect on the concrete pillars.
o Guess the bottle?
o Next the water goes through the woods trees and shrubs are at its
banks, then creek enters a wide wetland where it can spread out.
The water slows down and starts to meander or curve back and
forth. When the water does this it deposits - or leaves behind some
of the dirt and debris that it picked up.
o Which bottle is this?
o Finally the creek goes past a few more houses and enters Lake
Hartwell where it slows down and all the sediment drops to the
bottom of the lake.
o Which bottle is this
• Asks students which water color goes with which area - star with number
• What did they learn from the story?
• Discussion on what happens to the water in the creek
o when it rains
o beside a construction site
o beside a farm
Characteristics of parts of the creek - draw on board - have students take notes
• Riffle
o Gravel or larger rocks cross the whole stream
o Depth of the water is shallow
o Steeper slope - the creek descends or goes down
o Water moves over rocks and gets faster
o Riffles are usually found at the entrance and exit of a Meander
• Pool
o Has a flat surface
o Deeper than the streams average depth
o Located between riffles or on the outside of meander bend
o Deposits of sand and silt can be found at the bottom when the
water is low
• Meander
o Naturally occurring curve in the stream
o Streams that are steep and rocks curve less
o Streams that are flat and in soil curve more
o Pools are on the outside curve of the meanders
o Point bars are on the inside curve of the meander
• Point bar
o Deposits of silt, sand and rocks that have been carried by the
streams current
o When a stream is carrying to much material it will drop it off
81

Point bars are usually found on the inside of meanders
Sometimes the stream will drop off material on the sides of the
stream or in the middle causing a change in direction for the water
- this id called a Mid-channel bar
Step-pool
o Water drops vertically over large boulders, bedrock, or trees that
have fallen down.
o Deep pools are found at the bottom of each drop
Step-pool system
o Many step pools together
o The closer the step pools are the steeper the stream is
Floodplain
o The area around the stream that would hold the water if the stream
flooded
o It is good for this area to have Trees and shrubs with good roots
• This keeps the stream bank from erosion
• Provides shade to the stream
• Keeping the water cool
• Dropping leaves in the fall and providing nutrients
to fish , animals and bugs in the stream
o
o

•

•

•

[15 min]

Stream walk - students get points based o.n the number of correct answers?
Review - drawings?
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SENECA SUB-BASIN WORKSHEET

Miles

10

15
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SUB-WATERSHED WORKSHEET

~ Miles
0
0.5
1
2

CES Watershed
Name
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STREAM FEATURE WORKSHEET

o
o
o
o
o

Gravel or larger rocks cross the whole stream
Depth of the water is shallow
Steeper slope - the creek descends or goes down quickly
Water moves over rocks and gets faster
Riffles are usually found at the entrance and exit of a Meander

Pool
o
o
o
o

· Water has a flat surface
Deeper than the streams average depth
Located between riffles or on the outside of meander bend
Deposits of sand and silt can be found at the bottom when the water is low

o Naturally occurring curve in the stream
o Streams that are steep and rocks curve less
o Streams that are flat and in soil curve more
O

Pools are on the outside curve of the meanders

o Point bars are on the inside curve of the meander

o Deposits of silt, sand and rocks that have been carried by the streams current
o When a stream is carrying to much material it will drop it off - usually found on the
inside of meanders
O

Sometimes the stream will drop off material on the sides of the stream or in the middle
causing a change in direction for the water - this id called a Mid-channel bar

o Water drops vertically over large boulders, bedrock, or trees that have fallen down .
o Deep pools are found at the bottom of each drop
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o Many step pools together
o The closer the step pools are the steeper the stream is

o The area around the stream that would hold the water if the stream flooded
o It is good for this area to have Trees and shrubs with good roots
•
•
•
•

This keeps the stream bank from erosion
Provides shade to the stream
Keeping the water cool
Dropping leaves in the fall and providing nutrients to fish, animals and bugs in the
stream
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Figure 81: Basin Puzzle - Bailey
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Figure 82: Watershed Map - Cullen
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Week4
This is the fourth class
• Previous weeks students will review what we did last week and why
• Prizes?
[15 min]

Students will receive stream parts worksheet and we will walk as a class
identifying parts of the stream until we reach the riffle.
Students will always list what each feature is and give reason why

[45 min]

Students will be part of collecting insects from riffle.
Students will receive the bug worksheet
Each student will get some water in their bucket and take a few bugs to use for
modeling.
Explain:
• Bugs live in streams and are a great indicator for stream health
• The three bugs that give us the best indication for stream health are the
o Mayfly
o Stonefly
o Caddisfly
• Life cycle of Mayfly
o Each hatches out of eggs laid by their parents
o Are babies in the water - called nymphs
o Since they are invertebrates they wear their skeleton on the outside
- shell
o When they grow they shed each shell
• Lighter invertebrates have just shed their shell
• Darker invertebrates are about to shed their shell
o When the become adults they climb out of the water and shed their
last shell, letting out their wings
o Mayflies spend most of their life under water and then only live for
1 day

[1hr]
bugs

Students will go to the America Reads Room with the bugs to make models of
•
•
•
•
•

Have students label mayfly drawing
Give students clay and tools
Give a demo on how to attach the clay
Let students make their model
Bag and clean up
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MAYFLY WORKSHEET
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CADDISFLY WORKSHEET

Caddisfly

right side

left side
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Figure 83: Mayfly Anatomy - Hollis
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Week5
This is the fifth class
• Previous weeks students will review what we did last week and why
[1hr]

Talk to students about Elements of Art- specifically Texture
• Have students talk about Textures
• List something that has texture - Rock
• List a type of texture - Smooth
• List a feeling you can associate with that item - Calm
• Go to stream for a walk to look for textures
• Gather in buckets
• Spread out on table
• Have students pick a soft texture and hard texture
• Back at the room have students make texture tablets with texture on one
side and write the feeling associated with it on the back

[1hr]

Students will continue with making models of bugs
• Handout drawings from all sides of the bug - Mayfly, Caddisfly, Stonefly
• Give students clay and tools
• Give a demo on how to attach the clay
• Let students make their model
• Bag and clean up

•
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Week6
This is the sixth class
• Previous weeks students will review what we did last week and why
[l - 1 Yi hrs] Students will continue with making models of bugs.
• Handout drawings from all sides of the bug- Mayfly, Caddisfly, Stonefly
• Give students clay and tools
• Give a demo on how to attach the clay
• Let students make their model
• Bag and clean up
[30 min - 1 hr]

•
•
•
•
•

•

Students will go outside to stream and find five to ten natural objt?cts for a
student art piece.
Go to BSA seats and have students take a seat each
Talk about how environmental artists take objects that they find on a site and they arrange
them in an order and give them meaning
Remember how last week you assigned feelings to textures
Now I want to do something similar with your pieces.
They can mean or express anything you like
• They come from the stream, so they can be about the stream
o How it makes you feel
o About how a stream changes
o Anything at all
First I want you write down how the an idea that you want to do when you come to the
stream
o Is it fun
o Calming
o Scary
o A mystery
o Do you want to run jump skip hop
o Or do you want to sit relax put your feet in the water and listen
• Now I want you to arrange your pieces based on your idea - this is called
Composition
o Repetition or Pattern
• Means that you have one idea that is dominant
• Like a rock is solid - it's the hero of the stream - its firm
• You can stack them on top of each other
• Put them in an order
• Put them in a row
o Wrapping/tying
• Means that the pieces are connected
• The twine can symbolize a connection
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o

•

Variety
• Maybe some pieces are different from others
• You can put them in different groups that mean different things
Okay now I want you each of you to present your composition and tell us all your
idea first and what each piece means or how it pertains to your idea.

o Take Pictures!!!
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Figure 86: Environmenta I A rt C one ept - Duncan
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Week7
This is the seventh class
• Previous weeks students will review what we did last week and why
[l - 1 Yi hrs] Students will continue with making models of bugs.
• Handout drawings from all sides of the bug- Mayfly, Caddisfly, Stonefly
• Give students clay and tools
• Give a demo ori how to attach the clay
• Let students make their models
• Bag and clean up
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Week8
This is the eighth class
• Previous weeks students will review what we did last week and why
Stream Bottom
• Review on erosion - sedimentation as pollution
• Discuss how the faster the water flows the larger the rocks it can pick up in the stream.
• Show different sizes of rock in the Riffle
o Hand out tape measures
• Find sand 1/16-2 mm
• Find granules 2-4 mm
• Find pebbles 4-64 mm
• Find cobbles 64-256 mm
• Find boulders >256 mm
• Find bedrock
• Next we will discuss the depth of the riffle
o .Students will be given a cross section sheet
o We will discuss how to read the sheet.
o Two students will hold a tape measure across the riffle
o I will take a stick and the students will call out the measurement every foot and
write it down.
o Then we will connect the dots to see the cross section
• Show different sizes of rock in the Pool
o Hand out tape measures
• Find sand 1/16-2 mm
• Find granules 2-4 mm
• Find pebbles 4-64 mm
• Find cobbles 64-256 mm
• Find boulders >256 mm
• Find bedrock
• Next we will discuss the depth of the Pool
o Students will be given a cross section sheet
o We will discuss how to read the sheet.
o Two students will hold a tape measure across the Pool
o I will take a stick and the students will call out the measurement every foot and
write it down.
o Then we will connect the dots to see the cross section

Environmental Art Piece explanation
How the students ' pieces will be incorporated
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Making a Leaf ball out of Privet
All students must make at least one and can make anything else that has leaves and will hang out
of found materials.
Supplies
Tape measures - mm
Pool and Riffle cross section worksheets
Rock Sizes sheets
Twine
Clippers
Gloves - for all students
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ROCK SIZING CHART WORKSHEET
Roe

art

Roe

art

Roe

art

Sand 1/16-2mm

Sand 1/16-2 mm

Sand 1/16-2 mm

Granules 2-4 mm

Granules 2-4 mm

Granules 2-4 mm

Pebbles 4-64 mm

Pebbles 4-64 mm

Pebbles 4-64 mm

Cobbles 64-256 mm

Cobbles 64-256 mm

Cobbles 64-256 mm

Boulders >256 mm

Boulders > 256 mm

Boulders > 256 mm

Bedrock

Bedrock

Bedrock

Roe

art

Roe

art

Roe

art

Sand 1/16-2 mm

Sand 1/16-2mm

Sand 1/16-2 mm

Granules 2-4 mm

Granules 2-4 mm

Granules 2-4 mm

Pebbles 4-64 mm

Pebbles 4-64 mm

Pebbles 4-64 mm

Cobbles 64-256 mm

Cobbles 64-256 mm

Cobbles 64-256 mm

Boulders >256 mm

Boulders > 256 mm

Boulders > 256 mm

Bedrock

Bedrock

Bedrock
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CROSS SECTION WORKSHEET
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Figure 88: Cross Section of Pool - Kaitlyn
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Week9
This is the ninth class
• Previous weeks students will review what we did last week and why

[15 min]

Draw favorite part of stream to conclude learning experience

Use descriptive words (write on board):
Riffle
Muddy
Comfortable
Pool
Sharp stones
Colorful
Step pool
Rounded Stones
Bugs
Rocky
Shady
Exciting
Sandy
Sunny
Fish

Deep
Textures
Sounds
Shallow
Loud
Quiet
Type of Vegetation

Ask questions:
Be sure to use descriptive words if you are writing.
Think about if it was sunny or shady, was there mud or sand or rocks, did the water go fast of
slow, what time of year was it?
Think about the things were closest to you, what things were farther away, who was with you,
what were you doing at the stream or river?
Did you see anything in the stream or hear anything around you?
Label: My favorite part of the stream and your Name

[30-45 min] Write a short speech on your favorite part of the stream
• Discuss
o Where in the stream
o Why you liked that part of the stream
o What you learned there [10 min]
•

•

•

Next we will divide up to groups based on what their favorite part of the stream is
o Students will discuss their speeches with each other [5 min]
o Then students will give speeches to group [ 15 min]
Next students will brainstorm ideas for a group presentation
o Write ideas on board
o All ideas go
o Decide on best idea
• Examples
• Describing how a stick or bug moves down stream through
different parts
• Describing a water droplet from the parking lot down to
• Describing the stream from upstream to downstream using hand
motions
Write down for next week
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[15 - 20 min] Invitations for Family and Friends
•
•

Write name of person your inviting
Weave sticks and connect

[30- 45 min] Students go to stream to observe
•
•

•

Discuss project and what happened
Describe the two storms
o Slow and steady
o Fast and Flashing
• · What changes the stream?
• More houses, streets and parking lots in an area
• Less ground to soak up the water
• Where does that water go?
• Does it get there quicker or slower?
• If you want to have something near a stream
• Where should you put it? - Floodplain
• Why - water that overflows the banks isn 't going as fast as the
water in the steam
Depending on time and weather
o Visit favorite parts of the stream
o Ask questions

Supplies:
Paper
Colored pencils
Chalk board
Invitations
Sticks
Twine
Whole punch
Trash bags for ponchos
Scissors

108

PRESENTATION INVITATION

You are invited to attend
a presentation
by
The Stream Team
on Friday, March 14th, 2008
from 5:00 - 5:30
at the stream
behind
Clemson Elementary School
Come prepared to walk by the stream - rain or shine.
Please email Jessica Thayer with any questions: thayerjl@gmail.com
Berkeley Drive to 93

Clemson Elementary School
581 Berkeley Dr, Clemson, SC
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STUDENT WORKS

Figure 90: My Favorite Part of the Stream - Bailey
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. p art of the Stream Figure 91: My Favorite
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Figure 92: My Favorite Part of the Stream - Bhavin
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Figure 93: My Favorite Part of the Stream - Cullen
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Figure 94: My Favorite Part of the Stream - Duncan
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Figure 95: My Favorite Part of the Stream - Hollis
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Figure 96: My Favorite Part of the Stream - Kaitlyn
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Figure 97: My Favorite Part of the Stream - Lineka
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Week 10
This is the tenth class

(1 hr] Students receive work and photographs from all previous weeks
• Instruct students on how to put scrapbook together
• Review each weeks work while students are working
[30 - 45 min] Practice skits at stream
• Discuss how presentation will go
o My introduction
o Student skits
o Student tours
• Practice skits
o Step-pool
o Riffle
o Pool
• Student view the class artwork and find their pieces
• Review questions from parents - Presentation Questions Worksheet
• Meet parents at school at 4:45-5 :00
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PRESENTATION QUESTIONS WORKSHEET
Questions for Stream Team Presentation
What watershed are we in?
What creek does this tributary feed into?
What is erosion?
What is sedimentation?
What is runoff?
What is infiltration?
Show me a pool
What do you find at the bottom of a pool?
Show me a Step
What are Steps in a stream usually made of?
Show me a riffle
What do you find at the bottom of the riffle?
What types of bugs are in a riffle?
Where do they live?
What are the different sizes of rock?
Can you find your bugs that you made?
Show me a point bar
Where does the sand come from?
Show me a texture found in the stream .
Describe it.
What is an invasive species?
Can you show me an example?
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APPENDIXC

120

SCHOOL SITE ANALYSIS

Figure 98: School Site Analysis
Stream Location, Pedestrian Trails, and Vehicle Circulation
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· STREAM SITE ANALYSIS

Figure 99: Stream Site Analysis
This analysis presents the locations of stream features and the Riparian Ribbon
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RIPARIAN RIBBON CONCEPTS

Figure 100: Riparian Ribbon - Pool Concept
Collections of Vine balls would hang from the ribbon of branches above the pool
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RIPARIAN RIBBON CONCEPTS

Figure 101: Riparian Ribbon - Riffle Concept
Collections of Macro invertebrates Would Hang From the Ribbon of Branches Above the Riffle
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RIPARIAN RIBBON RESULTS

Figure 102: Riparian Ri~7!on - Downstream View

Figure 103: Riparian Ribbon - Upstream View

Figure 104: Riparian Ribbon - Post-Storm Event
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A CURRENT REVISION - PRE-STORM EVENT

Figure 105: A Current Revision - Pool
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A CURRENT REVISION - PRE-STORM EVENT

Figure 106: A Current Revision - Under the Bridge
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A CURRENT REVISION - PRE-STORM EVENT

Figure 107: A Current Revision - Into the Meander
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A CURRENT REVISION - PRE-STORM EVENT

Figure 108: A Current Revision - Out of Meander
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A CURRENT REVISION - PRE-STORM EVENT

Figure 109: A Current Revision - Down the Step-pool System

no

A CURRENT REVISION - PRE-STORM EVENT

Figure 110: A Current Revision - Into the Riffle
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A CURRENT REVISION - POST-STORM EVENT

Figure 111: A Current Revision - Movement Map
The white dots represent flag placement by the community and students
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