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Streamside Classrooms...




Materials for K-5
Focus on watershed functions and NPS pollution.




Fewer materials for older students

Educational program goals for grades 6-12.

v Increase awareness about water guality of streams and
its relationship to the watershea

v Learn how to conduct scientific investigations and to
collect meaningful data

v Interdisciplinary, hands-on, easily adaptable

v Encourage stewardship, community: action



Stream Monitoring

> Physical parameters
> Chemical parameters
> Biological parameters
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Utah Stream Team: Volunteer

monitoring program

Detailed manual
sBackground information
slnterpretive information
*Resources, contacts

extension.usu.edu/coop/natres/wq
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A River Runs Through Us

Watershed Education
Through Stream Monitoring




To identify barriers to wider use of these water

guality and watershed educational activities, we
worked with:

= Utah Office of Education
= Statewide water quality partners

= teachers and curriculum specialists.
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|dentified barriers to teacher adoption of stream

side activities:

> Teachers need to focus on core curriculum standards
with end of year testing in mind;

> Teachers want specific lesson plans, noet a manual from
which they have to pull together their own lessons;

> A majority of teachers are not confident in their
knowledge of water guality science;



Other limitations to more widespread use.....

-  Teachers may be unwilling to take students to a stream
setting because of safety concerns;

-  Teachers are financially strapped and may avoid
curricula that require additional supplies;

-  Teachers may have limited number of field trips each
year.



Strecam Side Science RSN LN

Lesson Plans and Water Related Activities Utah ’S 9th G rade
for Utah 9" Grade Earth Systems Science

Earth Systems
Sciences




11 lesson plans
based on stream
and wetlana
monitoring and
discovery



Biodiversity Debate Wetlands versus
Stream Macrmnvertebrates
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Quick access
Information: Time of
activity, classroom and
outdoor settings

Correlations to core curriculum
and integrated learning
objectives
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Easy to follow Purpose: To mvestigate the diversity i a specific area througl
format and charting.

Brief
description

Summary: In ﬂlis.exercisa students will cpllect and observe |
macroinvertebrates in an aquatic system. They will
summarize their findings.

Brief
background
Information

Background:  For background information see the macroinvertebr:
the Utah Stream Team Manual for information abouf
macroinvertebrates and natural and human influence
macroinvertebrate populations.

List of all Materials: * Kick nets * Bucke

materials; * Plastic pans * Penci

Information on ¥ For information on * Transfer pipettes * Clipb

where to equipment for loan or for « Magnifying glasses * Plasti

I I hase, tact USU ;

eaS"y_ obtain f;,:fe:aaiaf; rlEcxtensiGn * Copies of student worksheet « Wade:

materials at (435) 797-2580 or * Macroinvertebrate keys and photos
www.extension.usu.edu/ g : ‘ ; ; |
waterquality « Copies of macroinvertebrate sampling instr




Simple to follow
Instructions in the
classroom and in the field

Classroom
Activity:

Field
Activity:

1. Ask the students to list differences between a stream biome and
a wetland biome (e.g., water veloeity, temperature, depth, width,
vegetation, sediment, inhabitants). Tell them that for this activity
they will compare the diversity of macroinvertebrates found in a
stream to those found in a wetland.

2. Explan to the students that they will be using their data from
the activity Who Lives in the Water? to compare with the new data
they collect from a wetland biome.

3. Ask the student about the differences they expect to see in the
macroinvertebrates from the two types of biomes. Why would
there be differences?

4. Be sure the students are familiar with the macroinvertebrate
keys they will be using in the field and also the sampling
procedures. If you would like a larger. laminated version of the
key provided, please contact USU Water Quality Extension at
(435) 797-2580.

1. Set up stations for sampling macromnvertebrates. These areas
should be easily accessible and safe to enter. Each station should
include:

» Wetland sampling instruction sheets (it helps to laminate these!)

» Waders

» Collection net

. Plaatic Pan Sﬂfef':-' First!
- Alwavs consider safetv factors when
* Transter pipettes working near water.

» Maegnifving glasses




e

Further
Discussion:

USL Water Guality Extension - Stream Side Science

1. What hahitats had the greatest diversity” What habitats
had the lowest diversity? Why?

More diverse aguanic habirats provids mone niches oy
microtabitats that specialized ovganizms may fnhabit
Thergfore, cobble botromed siveams may have more Hipes
af organizas living in them than a silt bottomed backwarer
FKeep in mind, however; thar mawy other factors may affect
the diversity you observe. The absence or presence of
predators can greatly affect diversity and food availability
may resmrict certain hpes of organizmis. Tn addifion, many
aquatic organisms are suscepiible to water pollutanis or
gven o increases in water remperanme. In these situations,
so-called “pollution folerant ™ species may be all you will
see. Refer to the Missing Macroinvertebrates lesson plan
for move specifics on pollution tolerance.

1. How might water pellution affect the diversity you
ohzerved?

Tipically, in polluted water, many sensitive species will
disappear. Often fhese systems will sall have a high
altmdance of organisms, and may even have higher roral
abundance of organisms than "prisiine” systems, but the
number of different nipes of species is preatly reduced

3. How do adaptations of the insects allow them to inhabit
different niches in an aquatic ecosystem?

The grganizms you collect display an avay of adaptations
to fheir unigue enviromment. For example, most organisms
yvou collect in fast moving warer either have clawed feet for
holding on, have a very sreamlined body, or may have
some means of ataching to the rocks. Ovganizms found in
soft silt in guiet warers may experience low oxygen condi-
fions. You may find “Blood worms, ” which are dipteran Ty
lavvae. The red color is from hemoglobin, which helps
these organisms frap oxyesn whan theve fsn 't much around

Discussion guestions
to help teacher’s
understanding of
watershed and water

guality Issues




—a— [Missolved Oxygen magll

Suggestions on how to
summarize, graph and apply
the data.
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Thas graph shows both
temperature and oxyeen
throughout a year. Note
how dissolved oxyzen
drops as temperature
rises.

B Site 1
B Site 2
0 Site 3

pH Levels

— ' Tlus graph shows pH
Sept 04 Oct D4 Mov 04 levels over time at
P Date three different sites.




Activities also include:
field sheets, Key to River Macroinvertebrates

data sheets, o

Resource
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USU Water Guality Extension - Stream Side Science



Endorsed by Utah’s
Governor Walker as StatE orF Uran

OLENE 5. WaLKER OFFICE OF THE GOVERNOR GAYLE F. M
COVERKOR SALT LAKE CITY LECUTE AT S

part of her Statewide
Watershed Initiative

2, 2004

.15

Dear Teachers:

i ]

| wm pleased to introduce Stream Side Science. a new curmoulum that offers
sludents imponant information about our emviconment. The lessons and hands on activil C
designed to instill in studenls an appreciation for our water resow All of us should be more
il fol of how we may sometimes waste this precious resource.

¥ i tence Wik created for my Governor's Watershed lmttative by Uleh State
§ - in partnership with the Utah Stare Office of Education and the Wiah
/ cparin : iculiure and Foods, Environmental Quality and Natural Resources.
é-ﬁ The lessons and activibies help ullil] core curniculum olyectives for E-,.'i.rr_h SYsiems
. Science. Im addition, they incre tudent awarencas of watersheds, water gquality, and water
regources, | am exeited sbout this new texching tool that will expand voung minds and chatlenge
v i our youth 1o conserve and proteet ol watersheds.

Sincerely,

Won ittt

Olene 5. Walker
Lrovernor
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Distributed by the Office of Education to each
Ot grade Earth Science Teacher in Utah




Teacher training — a key
element



Other support provided:

* Monitoring equipment
available at all county
Extension offices

* Additional equipment
can be obtained through

USU Water Quality.
Extension

* Curriculum available by request and on web

* Mini grants to get equipment or travel to site or training



Successes and results:

> 500 copies of Stream Side Science distributed in
Utah and region

> 200 educators currently using Stream Side Science
materials




Teacher Responses to Curriculum

> n 2005, - 100 teachers attended
trainings on Stream Side Science

“| am going to apply all of this to my
class next year!”

“The curriculum reinforced concepts,
builds on previous understanding of
watersheds, and modeled how | can
present to students”

“pest workshoep I have been to in 20
yearsl”



Evaluation:

Pre and post testing of 1100 students who have been
taught Stream Side Science activities.

Tests developed in coordination with office of education

- Evaluate knoewledge gain

- |dentify additional problems
of clarity, appropriateness,
usefulness of materials




Test scores of students also used to
evaluate teachers:

- prior knowledge or background in water guality
science;

. Interest water quality;

. attendance In a Stream Side Science training
workshop.



The Future;

Watershed Specific Supplements
Web CT course offered at MSU

Linking GIS/GPS teacher training with
watershed science.

I Mountains to yourTap

Jordan River Watershed

Wasatch Front Supplement to Stream Side Science:
Lesson Plans and Water Related Activities for
9t Grade Earth Systems Science




learn more at:
WWW.extension.usu.edu/waterguality
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