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PROJECT OVERVIEW

Addressing stormwater pollution will require multiple strategies due to the complexity of the problem.
Many believe that the most cost-effective means of pollution control is preventing pollution from
occurring. The intent of the Puget Sound Science Connections project was to create curriculum
extensions that would improve student and public understanding of stormwater pollu't.ion and help buiid

knowledge of what individuals can do to help solve this problem.

The activities were developed to work with existing science curriculum and state learning standards so
they could be mainstreamed into K-12 classrooms and reach a large general public audience. The
activities provide information about stormwater impacts and foster the adoption of stormwater Best
Management Practices (BMPs). The project supports the education and outreach permit requirements
for the Cities of Seattle and Tacoma (Phase 1) as well as two large school districts (Phase Il) and provides
a model that can be used for Phase | and Phase || NPDES stormwater permittees across the Puget Sound

region.

Four types of activities were developed: a video for classroom use;‘a home extension to disseminate
video concepts into the community; two outdoor activities; and two community service activities, (see
Lost and (Puget) Sound activities disc). The materials and activities created help prevent stormwater
pollution by educating students about local stormwater issues, explaining behaviors that reduce
stormwater pollution, increasing their motivation to take action and helping them spread the word
beyond the classroom. Three 30-second public service announcements were also produced from the

film and audio in the classroom video.

The project team included science resource experts from Seattle and Everett school districts and
stormwater outreach professionals from the cities of Tacoma and Seattle. The activities were piloted by
local schools in three partner cities (Seattle, Tacoma and Everett). The activities are being distributed
under the title of the video, “Lost and (Puget) Sound: How we followed the rain and found our voice.”

The video, home extension, outdoor and service activities can be used by teachers and stormwater

educators to:

¢ Tie real issues and examples from Puget Sound to existing science curriculum in order to
improve student understanding.

e Disseminate the information home to parents and community in order to help build knowledge
of what individuals can do to help solve this problem and encourage them to take action.

e Share the information with the larger community.

The project reached almost 2,800 students in the three partner cities. Many students participated in
more than one project activity reinforcing the messages. Most students who viewed the video said they
would take action to help Puget Sound. Students in 40 classrooms completed the home extension
interview, exposing about 1000 adults to information about stormwater and Puget Sound. Even more
adults were reached through community service / service learning activities completed by 42

classrooms.
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PROJECT OUTCOMES

Task 1. Project Administration and Management

Seattle Public Utilities (SPU) administered and managed the project in accordance with the scope of
work in the grant agreement. This included performance items, progress reports and financial vouchers.
A table showing participation in each of the project elements is attached in the Appendix.

Task 2. Consultant Selection and Partner Agreements

Seattle Public Utilities selected WMBE consultants whenever possible. ljo Arts Media Group produced
the video for the project. Sage Enviro provided technical support and expertise in evaluation and
dissemination. Interjurisdictional Memoranda of Agreement (MOA) were established with Seattle Public
Schools, Everett Public Schools and Seattle Parks and Recreation for subject matter experts and to
support local implementation of the pilot elements. Tacoma’s EnviroChallenger staff provided subject
matter expertise and local implementation as a partner without a formal agreement. Contracts and

MOAs were submitted to Ecology.

Task 3. Project Organization

Puget Sound Science Connections brought together a unique new partnership of municipalities and
school districts in the urban I-5 corridor of Puget Sound, including representatives from Everett, Seattle
and Tacoma. Seattle Public Utilities (SPU) led the project. The project Work Group included District
science staff from both Everett Public Schools and Seattle Public Schools, stormwater outreach
professionals from the City of Tacoma’s EnviroChallenger Program and Seattle Public Utilities and
environmental education experts from Seattle Parks and Recreation. The combined team provided a
wealth of knowledge of the subject matter and years of experience using existing educational resources.
Representatives from Snohomish County, King County, Seattle Parks, the Puget Sound Partnership and
the Department of Ecology, along with additional staff from Seattle Parks and SPU, were invited to

provide external feedback and review.

The project elements build upon and help to increase the reach and effectiveness of the City of Seattle’s
existing stormwater educational programs, such as watershed field trips and a related home extension
activity. These programs have been implemented successfully over several years. The project allowed
Seattle to improve and expand upon these resources so that other municipalities can easily use them.

The Work Group jointly developed goals, learning objectives, target age ranges and specific curriculum
connections for each element. Four overall goals were developed for the project elements:

e Raise awareness of stormwater, the largest source of pollution in Puget Sound
e Encourage behaviors that reduce or prevent stormwater pollution
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e Relate school science concepts to relevant local environmental issues
e Create a personal connection to the health of Puget Sound

There were two additional goals for the video and home extension elements:

e Increase adult awareness of stormwater pollution and simple actions they can take to reduce
pollution into Puget Sound through BMPs '
e Reach new and underserved populations in the community

The activities link to the Puget Sound Starts Here (PSSH) campaign to build on and leverage recognition
of the brand and messages. In addition, the activities address Washington State Science Essential
Academic Learning Requirements (EALR), Washington K-12 Integrated Environmental &Sustainability
Education Learning Standards (ESE) and Washington Department of Fish and Wildlife’s Salmon in the

Classroom program.

EALRs and Standards

Earth Science: ES2A, ES2B, ES2C, ES2F, ES2G
Life Science: LS2A, LS2B, LS2C, LS2D, LS2E
Physical Science: PS1B, PS1C, PS1D

Systems: SYSA, SYSB, SYSC, SYSD, SYSE, SYSF
Environment and Sustainability: ESE- 2, ESE- 3

The Work Group identified target grade levels and science kit connections based on opportunities and
gaps in existing programming. The elements were designed to connect with several nationally
distributed elementary and middle school science kits, including Landforms, Land and Water,'
Populations and Ecosystems, and Solutions and Pollution. They were also used in classrooms using
Groundwater and Ecology and Evolution science kits. The table below shows the target age groups and

curriculum links for each of the project elements.

Project Elements Target Age Science Kits and Curriculum Links*

Video & Home Extension Middle schooland | Landforms, Land and Water, Ecosystems,

e Lost and (Puget) Sound Video upper elementary Groundwater, Ecology and Evolution,

e Teaching Guide (Gr 3-8) Solutions and Pollution, Salmon in the
Classroom

e Home Interview
Outdoor Activities / Field Elementary (Gr 3-6) | Landforms, Land and Water, Ecosystems,
' Salmon in the Classroom

Experiences
e Swim Salmon Swim
¢ Birds-Eye-View Mapping

Community Service and Service Elementary, middle | Landforms, Land and Water, Ecosystems,
Learning Activities and high school (Gr | Groundwater, Ecology and Evolution,

e Posters for Puget Sound 3-12) Solutions and Pollution, Salmon in the

e Storm Drain Stenciling Classroom, Ecology

*There are three primary publishers of school science kits: FOSS, SEPUP and STC. Kits and publishers are

listed below:
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e Landforms (www.fossweb.com/)

e Land and Water (www.carolinacurriculum.com/STC/)

e Ecosystems (www.carolinacurriculum.com/STC/)

e Groundwater Contamination: Trouble in Fruitvale (www.sepuplhs.org/)

e Ecology and Evolution (www.sepuplhs.org/)

e Investigating Wastewater: Solutions and Pollution (www.sepuplhs.org/)

e Salmon in the Classroom (Washington Department of Fish and Wildlife- State funding was
eliminated in 2011, however local implementation is being pursued)

Five teaching guides were produced for the project activities: one for the video and home extension,
two for outdoor activities and two for community service activities. Each includes a concise batkground
on Puget Sound stormwater, and suggestions extensions. The Lost and (Puget) Sound activities disc
includes the activities, assessment tools, helpful graphics and more.

The Pilots

Project partners in Seattie, Tacoma and Everett piloted the activities. All together the pilot presentations
reached approximately 2,783 students, surpassing the project target levels. The video was shown in
classrooms in the three partner cities: Everett, Seattle and Tacoma. Field trip activities were piloted at
Everett’s Lively Environmental Center as well as in Seattle. Seattle and Everett piloted the community
service activities. Details on Seattle pilot programs follow. Target levels and actual participation statistics

for each of the partner municipalities are presented in the table below.

Pilot target levels and actual classroom programs and outreach by each partner
Target videf) & Actual Target Ie.vel Actual Target Ieyel Actual
home ext. pilots service pilots outdoor pilots
Seattle ‘ 42 38 20 38
Everett 25 14 25 14 10 14
Tacoma 17 ‘ 13 NA
TOTAL 73 73 52

In Seattle, the outdoor activities were piloted in the fall of 2010 (see Task 6). Seattle public school
teachers using the Land and Water kit were invited to participate in the guided field trips. In addition,
teachers in the Salmon in the Classroom program who were raising salmon for Piper’s Creek were

invited. -

The video (see Task 4) was shown to two different groups of students in Seattle. The first pilot series
included elementary school classes in the Piper’s Creek watershed participating in Salmon in the
Classroom during April 2011. Most of these teachers were using either the Land and Water science kit or
the Ecosystems kit, and many had also participated in the outdoor activities during the previous fall.

The second set of video pilots was offered to middle school science teachers and a few upper
elementary school teachers using 6™ grade science material selected by Seattle Public Schools science




City of Seattle
G1000507

resource staff. Most of the participating teachers in the second pilot were teaching the Solutions and
Pollution kit. All of the teachers who participated in the video pilots were asked to use the Home
Extension activity (see Task 5). Teachers in the second pilot series were invited to participate in the
community service activity pilots as well. The service activity was either a facilitated stormwater
outreach planning activity - Posters for Puget Sound, or storm drain stenciling in a subsequent class

period (see Task 7).

Task 4. Develop and Pilot Project Video

SPU contracted with ljo Arts Media Group to produce a 26-minute cinematic feature video titled “Lost
and Sound—How We Followed the Rain and Found Our Voice.” Three PSAs for the general public were
produced from the film and audio in the classroom video. The project did not include distribution of the
PSAs. The Work Group worked with ljo Arts to create a story outline based on the goals and learning
objectives they had developed. The Lost and (Puget) Sound teaching guide and worksheets track the

contents of the video.

The intent of the video is to help students understand that stormwater is the largest source of pollution
in Puget Sound and what they and their families can do about it. The video follows three teens that lose
a key down a storm drain. In their search for the key they learn about stormwater pollution and discover
they can do something about it. The video uses local imagery and examples and links to PSSH messages.
Specific learning objectives for the video and home extension activity include:

e Understand the effects of urbanization on stream / creek habitat
e Understand that stormwater carries pollution to creeks and lakes and Puget Sound through

street drains. ‘
e Understand that people can positively and negatively affect water quality and creek habitat.

One of the goals for the video and home extension was to reach new and underserved populations in
the community. The content and characters were developed with the intention of reaching a diverse
audience. Where available, Seattle Public Schools demographic data on students eligible for free or
reduced-cost lunch (FRL) was used as a measure to represent “underserved” (40% FRL is the eligibility
cutoff for Title 1 funds, http://www2.ed.gov/programs/titleiparta/index.htmi). In the first pilot series,
the average percentage of students eligible for FRL was 7.82%. In the second pilot, the average was

45.6%.
Video pilot presentations

Educators from Seattle Parks and Seattle Public Utilities showed the video as part of a 45-55-minute
classroom presentation laid out in the Lost and (Puget ) Sound Teaching Guide. The presentation
included a guided discussion, an in-class worksheet, and introduction of the home interview extension
(to be completed as homework and collected by the teacher; see Task 5). Educators presented the video
in three chapters, with guided discussion about the content and the worksheets the following each.
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The worksheets (see Appendix) were developed to engage the students in the discussion, not as an
assessment tool. Seattle did collect and analyze worksheets from the first set of pilots, however, in
order to provide insight into student learning. Student answers to questions on video content and
vocabulary give an indication of understanding; and questions about the actions they would take reflect
their engagement. Worksheets from eleven 3™-6™ grade classrooms in seven schools were reviewed

and are summarized below.

Understanding and engagement

Overall, students picked up and repeated the ideas about stormwater quite well. About 90% of the
students answered all the worksheet questions about watersheds and impervious surfaces correctly.

At the end of the video, the worksheet has open-ended questions about whether the students would
personally do something to help Puget Sound by telling someone about the issue or taking personal
action. Students were also asked specifically what they would do and whom they would tell. These
questions foreshadow the Posters for Puget Sound service activity (see Task 7). Most students answered
positively. FortY—four percent (44%) said “yes” they would do something in a multiple-choice question,
although sixty-nine percent (69%) suggested a specific action that they would do. Students were more
willing to do something than to talk to someone about the issues. Since the actors model education
BMPs in the video, it’s interesting to note that 24% of the students indicated on their worksheets that
they would post, tweet or talk to others about stormwater and Puget Sound. Eight percent (8%) of the
students however, said they did not know whom they might tell. This may be due to the younger
population represented in the worksheets. In the second series of pilots, students participated in a
follow-up activity, (PosterSfor Puget Sound - see Task 7 below), that specifically addresses the issues of

whom to tell and what to say.

In the first pilot, students were given the opportunity to explain why they would or would not take
_ action. The detail was removed from the final worksheet to remove the choice of opting-out. Examples
from the first series provide some insights into student barriers and motivations:

Student explanations - why they would do something to help: People need to know; | like to
swim (or fish or go to the beach); | understand now (after presentation); | want to help; | want to
make a difference; | want to help Puget Sound; I care about animals /salmon.

Student explanations - why they would not do something to help: / am only one person; | am
too busy; | have no time; | am shy; | don’t talk to adults; My friends will not pass this information
on; this is too hard; | might forget. You would have to get 2.5 million people to obey your rules.
People wouldn’t want to change their ways.

Worksheets: “What would you do?” (n=259) Percent

I will tell (or talk to) people/educate adults about... various, for example: “no weed 18%
killer,” “help the fish” ,

post on a social network site, text, tweet, ‘voutube’ or email this information 6%
Pick up garbage / litter 13%
post posters / hand out flyers / show a video to other classes 9%
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pick up dog / pet waste 8%
take my car to the carwash 8%
carpool / bike / walk / drive less 5%
I don’t know 8%
Other 25%

Students had fewer ideas about potential audiences than about what to do. Their options ranged from
the very specific: “my little brother and 8-year old cousin” to the very general: “l will tell everybody.”
Most of them said they would tell their parents.

Worksheets: “Who would you tell?” Percent

Family, friends or neighbors 46%
Friends 16%
Neighbors 11%
Don’t know who 10%
Everyone 8%
Concerned but wouldn’t tell anyone (e.g., shy) 3%

Examples of student suggestions for how to share information after watching the video: / will
tell people who are washing their cars.; | will tell my class; Tell someone who doesn’t know; A
public posting for readers at a Social Networking site.; | will probably think about it, then forget
about it.; [I will tell]...my dad’s friend Senator Scott White . | also might tell Ken Jacobsen.; It
seems like too big of a problem ; Ask if we can ... get an ad in the newspaper; ... try to create a
board of people to save Puget Sound

Video feedback

An on-line survey was used to assess the overall value and impact of the Puget Sound Science Extensions
to teachers. Seattle also interviewed teachers who took part in the poster service activity as well as the
video. Below are the open-ended responses about the video from the survey and the interviews. An
overall summary of survey results and more details about the interviews are included in Task 8, below.

e The video was wonderful. It totally reinforced what we were talking about in class and the field
work we were doing - removing invasive species, planting natives, stormwater pollution, student
survey tools, etc. The message about taking action was PERFECT.

e | thought it was a great presentation and would coordinate it with our Foss Kit Landforms Unit
next year, if given the opportunity. | would also plan to do more follow-up activities with the
class.

e Some of the Lost and Sound video didn't hold student's attention.

e The video was great—timely—a good way to get the message to kids. Students understand now
that the stormwater is not treated.

e  The kids wanted to run home and put up posters.
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Task 5. Develop and Pilot Home Extension

The project partners and subject matter experts worked together to develop a home extension activity
that would directly link to the video and send stormwater messages into the community. The activity is a
reciprocal adult-child interview based on the home interview that Seattle Public Utilities has been using
_to extend urban watershed field trip content for several years. (The home extension is included in the

Appendix). The interviews have two parts:

e  Adult Answers- The student asks an adult (usually a parent) about their knowledge of
stormwater runoff and actions they would be willing to take to help creeks, lakes, and Puget

Sound.
e Student Answers - The adult asks the student about what they learned in the video.

First the student poses the questions to the adult and transcribes the responses onto the forms. The
questions were developed to measure knowledge of watershed concepts in the general public. The
home extension also provided a means to disseminate watershed information and BMPs into the adult
community. Because the activity is an interview, the adults are exposed to the information when they
read the questions aloud to the students and transcribe the responses. This part of the interview was
also used to evaluate the student’s understanding of the concepts that from the video.

For the Seattle pilots, the home interviews were designed and distributed as a homework activity
related to the video (Task 4). Elementary and middle school classrooms received slightly different forms
during the pilot. The forms were modified to reduce the number of open-ended questions as well as

make minor edits.

The home interview is introduced during the guided discussion, following the first chapter of the video
presentation, when the characters interview the public about watersheds. All of the teachers that
participated in the video were asked to assign the interview after the presentation and return the
completed forms to the project manager. In the first series of pilots, teachers received a postage-paid
return envelope. The second series of pilots included a follow-up classroom visit for the service activity
so the interviews were collected from the teachers at that time.

Teachers reported that thirty-six classes participated in the activity. Almost all of teachers that were
provided a stamped envelope returned the forms as requested. One teacher explained that the timing
of Spring Break interfered with completing the activity. Return of the interviews from the second series
of pilots was less consistent. Some teachers said they had returned the forms to the students after
marking the assighment complete. The stamped return envelopes may help by providing a concrete
reminder for teachers to return them. Interviews from schools in partner cities were not returned, so

they could not be distributed to relevant agency staff.

Interview results
A random sample of 30% of interviews from each school was reviewed. The adult questions were slightly

different in the first series of pilots which targeted mostly elementary students, so the results are
analyzed separately for middlie schools (MS) and for elementary schools (ES).

10
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The elementary interview form included an open-ended question: “What is a watershed?” Only 53% of
the adults knew the answer. Middle school students asked a multiple choice question, “In ouf
neighborhood, where does rainwater go after it flows into a storm drain or ditch?” Forty-three percent
(43%) of adults said that rainwater went directly to a creek, lake, river or sound; 35% said rainwater
went to a sewage treatment plant; 15% said they didn’t know; and 6% offered another answer.

Adults in both groups were asked: “In many Seattle neighborhoods rainwater that goes into storm
drains goes directly to a creek, river or lake. Is this a problem?” The vast majority of adults in both
audiences said yes, rainwater is a problem because it carries harmful contaminants (81% for MS and
93% for ES adults). Forty-one percent (41%) of MS and 69% of ES adults knew that impervious surfaces
are a problem, but only 29% of MS adults versus 71% of ES adults know that both contaminants and

impervious surfaces are a problem.

~ Adults were asked if they thought they personally have an impact on water quality: “l believe that the
actions | take in and around my home can have an impact on the health of Seattle’s creeks, lakes and
Puget Sound.” Fifty-six percent (56%) of the MS adults interviewed versus 83% of the ES adults said they
strongly agreed with the statement. Thirty-eight percent (38%) MS and 13% ES adults said they agreed.
Six percent (6%) and 3% respectively said they had no opinion, and 4% of MS adults said they disagreed.

Students also asked adults if they were willing to take specific actions to reduce their impact on their
local watershed. Choices included using a car wash, driving less, cleaning up after pets, using natural
garden products, researching more information about the problem and telling others about the
problem. The worksheet provided a table of nine possible actions. The average number of actions circled

was 4.38 for MS adults and 5.14 for ES adults.

The adults asked the students to define watersheds, name their watershed, and define impervious
surfaces. These are multiple-choice questions. Most middle school students (95%) correctly defined a
watershed, 84% knew which watershed they lived in and 78% named the right definition for impervious
surfaces. Most elementary students also responded correctly to what is a watershed (90%), what
watershed they lived in (90%), and what impervious surfaces are (86%). While both MS and ES of
students showed a high degree of comprehension about impervious surfaces and watersheds, the adults
understanding of contaminants and impervious surfaces were inconsistent between the two samples.

Task 6. Develop and Pilot Watershed Field Exploration

Two outdoor environmental education activities related to watersheds and stormwater were produced.
The activities are based on field trips that Seattle Public Utilities, Seattle Parks and Seattle Public schools
have developed together and have used successfully for many years. These activities are designed so
that teachers can extend and apply science curriculum concepts in their schoolyard, park or a local
creek. The activities link to state standards and to mainstream science curriculum. The learning

objectives for the outdoor activities are:

11
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¢ Understand the effects of urbanization on stream / creek habitat.

e Understand that stormwater carries pollution to the creeks and lakes through street drains.
e Understand that people can positively and negatively affect water quality and creek habitat

The field trips included a suite of activities that varied depending on whether the class was using the
Land and Water kit or a Salmon in the Classroom participant. The programs included elements from
published environmental education curricula well as two project activities:

e Birds-Eye-View Creek Map (for Land and Water / Landforms classes)

e Swim Salmon Swim (for Salmon in the Classroom classes)
e Just Passing Through (Project WET; http://projectwet.org/)

In Seattle, Thirty-eight (38) elementary classes participated in the field trips. Programs were scheduled
at Carkeek Park and Camp Long. Teachers identified by Seattle Public Schools to receive the Land and
Water kit in either spring or fall were invited to attend. Bus transportation was provided. Field trips
were hosted by Seattle Parks Environmental Learning Centers and facilitated by trained naturalists with
a ratio of one naturalist per 15 students. Programs were approximately one hour and fifty minutes long.
Schools from north Seattle were assigned to attend the program along Piper’s Creek in Carkeek Park,
and schools from south Seattle went to Longfellow Creek in West Seattle. The programs were scheduled

to coincide with the returning salmon.

Five Land and Water teachers and 13 Salmon in the Classroom teachers returned pre - post program
surveys. The surveys were desighed to measure the impact of the field trips on student understanding
of stormwater and water quality. The survey used a scale of 1-5, where 5 is the most effective.

local, creeks, lakes and Puget Sound?

Avg. Avg. Percent
Land and Water Teacher Survey (n=5) before | after change
How would you rate your students’ ability to make connections 2.7 4(4) 26% (36%)
between their Land & Water unit and actual issues facing Seattle’s local | (2.1)
waterways?
How would you rate your students’ understanding of stormwater's 1.6 3.6 (4) 40% (53%)
impact on the health of Seattle's local waterways? (1.3)
How would you rate your students' understanding of impervious 2.4(2) |3.7(3.5) | 26% (30%)
surfaces - and how they affect watershed health?
How well do your students understand that people's daily choices (e.g. | 3.2 4 (4) 16% (26%)
lawn care, pet waste pick-up and car washing) affect the health of our (2.6)

(result ) does not include two Land and Water teachers that also participate in Salmon in the Classroom

How would you rate your students' understanding of the connection
between salmon and people in our watershed?

Avg Avg. Percent
Salmon in the Watershed Teacher Survey (n=13) .| before | after change
2.7 4.2 30%

12




City of Seattle
G1000507

How would you rate your students' understanding of how stormwater 2.2 4.0 36%
travels to Puget Sound?

How would you rate your student's understanding of how people and 2.7 4.3 31%
cities affect salmon habitat?

How well do your students understand that people's daily choices (e.g., | 2.9 4.2 26%
lawn care, pet waste pick-up and car washing) affect the health of our

local creeks, lakes and Puget Sound?

Results from both sets of teachers indicate that field trips increased student understanding across all of
the elements. The two teachers attending the Land and Water field trip who also participated in Salmon
in the Classroom program rated their students as more knowledgeable in all four areas before attending
the trip and showed less of an increase after the program. Although the sample size is small, the results
for the Land and Water trips are presented with and without that data for comparison. The largest
increases appear to be in students’ understanding of the impact of stormwater and how stormwater
travels to Puget Sound. These results are from students who had not yet seen the Lost and (Puget)

Sound video.

Task 7. Develop and Pilot Community Service Activities

Community service activities promote student learning by linking curriculum concepts to real life. The
Work Group developed and piloted two different community service activities. Through the activities
students help educate their community about stormwater and BMPs. Both activities are stormwater
education / outreach projects that connect to the Lost and Puget Sound video as well as mainstream
science content. Both can be implemented as community service or service learning and include an
introduction about Puget Sound stormwater, links to curriculum, instructions for planning and teaching

the activity, and a worksheet for student reflection.

Learning objectives:

e Understand that stormwater directly enters streams and lakes through street drains.
e Name two simple actions people can do to help reduce stormwater pollution.
e Understand that stormwater directly enters streams and lakes through street drains without

being treated.

The community service activities were piloted in Seattle as part of the City’s ongoing storm drain
stenciling outreach and as a follow-up activity in the second set of video pilot presentations.

Storm Drain Stenciling Activity

The City of Seattle has had a storm drain stenciling program for some time. The project produced a
teaching guide including curriculum references and support materials that help teachers link the activity
to specific science units as well as a tracking sheet and student reflection worksheet. These connections

13
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help makes storm drain stenciling a more effective learning activity and help teachers validate the

activity and justify the time.

In addition to dropping off stenciling kits at schools that participate in the Salmon in the Classroom
program or use the Land and Water Science kits, Seattle Public Utilities emailed the new teaching guide
to 34 teachers and principals and offered assistance and support to carry out the activity. Only one
teacher asked for help. Students in 22 classrooms that received kits stenciled storm drains in their
neighborhoods. Nine new Seattle teachers participated as a result of the project. One respondent to the
on-line survey said, “The storm drain stenciling was done by Green Team students and was a popular

activity.”

Seattle targeted historically underserved schools for the new storm drain stenciling outreach materials.
One measure of “underserved” is poverty level. The project provided stenciling kits and instructions to
seven schools where more than half of the students qualify for free or reduced lunch. Classrooms in five

of those schools stenciled storm drains.

Posters for Puget Sound Activity _

The poster activity links directly to the video as well as to the Puget Sound Starts Here web site. In
Seattle stormwater educators made a second visit to 20 classrooms that had viewed the video to

facilitate the activity with the students.

In the activity, students brainstorm ideas for projects kids could do to help reduce stormwater pollution
and then work in small groups to strategize targeted BMP messages and plan where educational posters
could go. A planning worksheet is provided and students must think about marketing strategies and
getting access and permission to post information. Because these pilots were designed to follow the
video, these activities were scheduled late in the school year. This reduced the teachers’ ability to follow

through with community implementation. B

All of the teachers who participated, reported they continued the activity and had students make
posters. Some teachers made hanging the completed posters an option for extra credit. Telephone
interviews with five teachers provided a more detailed assessment of the outcomes from the poster
activity. The amount of teacher follow-up after the educator’s visit varied. Three teachers said their
students made posters in class, and one said students made brochures. One made it an optional
homework assignment. The posters were hung in various locations, including around the school,
churches, apartment common areas, library, QFC and community center. Two teachers said their

students had not yet distributed their posters.
The teachers interviewed reported positive reactions from students:

e  “They liked it. Enthusiastic about it. Good fit with Solutions and Pollution.”
e “Students were excited about the posters. One-half turned them in for extra credit. They’re very

proud of them.”

14
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e “I'think it made kids feel connected to their environment, which is huge for them. Kids don’t
feel ‘entitled’ to connect with the community.” : '

Two teachers reported that students were not comfortable speaking with adults. This is a potential
barrier to students doing community outreach. One teacher was still prepping students to ask
permission to hang the posters. This is a critical piece of the activity and is addressed in the teaching

guide.

Two teachers had comments about how to improve the activity. One said it would have been better to
finish the community part of the activity a couple of days later with facilitators to answer students’
questions. She said students needed time to process questions and think more deeply. One teacher

asked for more advance preparation in which to integrate the activity. One teacher thought the students
could do more than posters. Another said the students would like to do more, and she will continue with

community activities next year.

Task 8. Evaluate and Disseminate Educational Elements

Seattle evaluated the project in several different ways. Assessment results for individual elements are
reported in the appropriate sections above. In addition, Seattle reached out to teachers to get broader

feedback on the value of the project elements.

On-line survey

Teachers are the primary target of the activities to reach students and the largér community. The
activities are designed for use by teachers in municipalities around Puget Sound. Seattle administered an
on-line survey (see Project Disc), to teachers to ‘help assess the value and impact of the project. An email
was sent to 62 teachers inviting them to fill out the online survey. Teachers from Seattle, Tacoma and
Kenmore who participated in any of the project elements were invited. Seattle Public School science
staff sent a reminder to Seattle teachers about a week after the survey was posted.

Twenty-one teachers filled out the survey, a 33% participation rate. Eight teachers filled out the entire
survey, and 13 completed a portion of the survey. Given the small number of completed surveys,
percentages may paint an inaccurate picture, so actual numbers are primarily used rather than

percentages.
Presenters
The teachers interviewed had positive comments about the presenters:

e “It's nice to have external people come into the classroom to model behavior and connect to the

community. I'm glad we are doing it; hope we continue.”
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e “It's great to have external delivery. It gives validation to topic and information. Just giving the
materials is fine, but we need to go to the next step. Students appreciate expertise and frontline
knowledge. Having the materials is just not enough.”

e “Great to have external presenter; friendly face on government. Students are tired of only
getting infor_mation from the teacher. Validates information and student access to government.”

e “It's good for kids to be exposed to non-formal careers. It's good for teachers to collaborate
with others.”

e Positive for kids and presenters to interact with anyone who is an example of a job that might
be theirs one day. And excited to learn from someone new.

Effectiveness

When asked to rate the effectiveness of each element, teachers had the most positive opinions about
the field trips and video. All responses for those elements are either “very effective” or “somewhat
effective.” The home extension interview got slightly lower ratings; one teacher thought it was
somewhat ineffective, and four teachers rated it as somewhat or very effective. Only two teachers
responded about storm drain stenciling; both thought it was somewhat effective. One teacher had a
neutral opinion of the poster planning activity. Additional assessment is reported for each Task (above).

How effective were each of the elements at providing real local issues that your students could
connect with their science curriculum?

Very Somewhat Neutral Somewhat Very
ineffective | ineffective effective effective
a. Field trip activities 0 0 0 2 3
b. Lost and (Puget)Sound video presentation 0 0 0 4 3
¢. Home extension interview activity 0 1 0 2 2
d. Storm drain stenciling 0 0 0 2 0
e. Stormwater posters activity 0 0 1 0 0

One mark of effectiveness is the willingness of teachers to use the elements again. Teachers were quite
willing to use the elements in future classes. The majority of respondents said they would teach the field
trip activities, video, home interview and storm drain stenciling on their own. A few said they would do
the elements if they had some training. Teachers seemed the least comfortable doing the poster activity
on their own. Two requested a presenter, and two would need some training.

Willingness to use project elements again

If you were provided teaching materials for each of the elements, would you use them?

Not Only if a Yes, if | had : Wm.ﬂd

. presenter came . teach it on
interested . some training

to teach it my own
a. Field trip activities 0 0 1 4
b. Lost and (Puget)Sound video presentation 0 0 1 5
c. Home extension interview activity 0 0 1 5
d. Storm drain stenciling 1 0 1 4
e. Stormwater posters activity 0 2 2 2
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- Five teachers (62%) said they would use the curriculum extensions with the Land and Water science kit.
Four teachers (50%) said they would use them with Salmon in the Classroom. Others would use them
with Solutions and Pollution, Ecosystems, Foss Landforms and Microworlds.

Dissemination

SPU and ljo Arts Media Group presented the video at the Storming the Sound conference in Seattle in
March 2011. As a result of the presentation, SPU was invited to present the video in four classrooms in
Kenmore. Stormwater outreach staff from Monroe and Kenmore observed those presentations. Tukwila
observed another program. Those cities are interested in presenting the video and other elements in

their local schools.

In June 2011 the availability of the video and other curriculum extensions was announced to Puget
Sound Partnership’s ECO-Net. Program materials have been distributed to Padilla Bay, Whidbey Island,
Kenmore, Monroe and Tukwila. SPU will post the project activities on its website and has a plan for
further dissemination of the extensions to municipalities around Puget Sound.

The three PSAs will be made available for other municipalities. They will be shown in Seattle movie

theaters this summer,
Water Quality and Environmental Outcomes

The Phase | NPDES Municipal Stormwater Permit requires permittees to “implement or participate in an
education and outreach program that uses a variety of methods to target the audiences and topics” and
that is “designed to achieve measurable improvements in each target audience’s understanding of the
problem and what they can do to solve it.” The permit names priority topics for a general public
audience, including general impacts of stormwater on surface waters, impacts from impervious surfaces,

and BMPs in the areas of pet waste, vehicle maintenance, landscaping and buffers.

The Puget Sound Science Connections project created curriculum extensions that address these priority
topics and reach a broad audience. The activities build on the existing Puget Sound Starts Here messages

and extend the reach of the campaign. .

Many believe that the most cost-effective way to address stormwater pollution is to prevent pollution
from occurring. The materials and activities created through this project help prevent stormwater

pollution by:

e Educating students about local stormwater issues

e Increasing their motivation to take action

e Explaining possible actions to reduce stormwater pollution

e Helping them spread the word to their families and communities

Overal the project has already reached almost 2,800 students in the three partner cities. Many of those
students participated in more than one project activity reinforcing the messages. The video was
designed not only to educate students about the specific stormwater issues listed in the stormwater
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permit, but to help them feel empowered to take action. Most students who viewed the video said they
would take action to help Puget Sound.

The home extension provides a means to bring the students’ learning to their home and community
through interviews with parents or other adults. Research has shown that children can be influential in
encouraging their parents to take action. Students in 40 classrooms took part in the home extension. As
a result, many adults were exposed to information about Puget Sound. Most adults said they were
willing to take action to help Puget Sound, specifically taking their car to a carwash, caring for their lawn
and garden with natural products, and cleaning up after their pet. If all of the Seattle students in those
classes actually completed the home interview with a unique adult, then potentially 950 adults in Seattle
were exposed to information about Puget Sound and stormwater BMPs. Two hundred and ninety-eight
(298) adult interview forms were returned to Seattle Public Utilities. The information will be used to

inform stormwater education and outreach programs.

The service learning activities provide two different methods for students to bring stormwater messages
into the larger community: storm drain stenciling and outreach using posters. Twenty-two (22) classes -
stenciled storm drains, and 20 classes posted posters about stormwater BMPs.

Project Success and Challenges

The project’s success was a direct result of the partnership between stormwater educators and school
district staff. The partners brought different expertise and knowledge to the table, both of which proved
valuable in creating the products. School district science staff know what teachers need and were able
to target the activities where they would be used. The result is that the activities work for busy teachers

and help them to meet state requirements.

Budget issues in the City of Seattle and staff reductions led to complex administration of the project,
requiring two contracts and four memoranda of agreement. These challenges and changes in City
personnel that had been assigned to the project, delayed the implementation of the activities until late
in the school year. As a result, the timing and order of implementation was affected.

Seattle chose ljo Arts Media Group to produce the video. Their foundation in environmental justice
helped broaden the inclusiveness of video’s content, which was an important goal for Seattle. About
one-quarter of students in Seattle schools have limited or equal English proficiency (i.e., they speak their
primary language better or the same as they speak English). The video producers cast youth actors who

reflected the city’s diverse makeup.

Video production was more difficult than expected. Scripting and casting were a challenge. The video
wasn’t completed until almost the end of March.
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Follow-up

All three partner municipalities have committed to continue using the products from the project,
extending the potential water quality benefits from the project even further. Seattle Public Schools will
be induding the video and poster outreach activities as a regular extension element in all 22 of the 6™
grade Solutions and Pollution science kits in the district, and Seattle Public Utilities will continue to
implement the outdoor field activities. The new stenciling activity will be included in Seattle stenciling
kits. Everett Public Schools is very happy with the results from the project, and the Science Department
is committed to continue using the video and field activities. In addition, feedback from Tacoma
teachers was very positive, and the EnviroChallenger program will keep a library of 10 copies for

teachers to borrow.

As the tools are disseminated, more municipalities will use them in schools and to spread stormwater
messages into the larger community. In the long term, people around Puget Sound, both children and
adults, will better understand their impact on Puget Sound. They will also be more aware of stormwater
BMPs and more likely to adopt new behaviors. Over the long term, the elements produced through the
project could help to greatly reduce stormwater pollution entering Puget Sound and other surface

waters.
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e LOSt and (Puget) Prgat :';@tmdﬁ;ﬁ
Date__ Sound stars Hete
Part 1 Worksheet :

What is a watershed?

What watershed are we in?

Could we be in more than one?

If s0, can you name another watershed that we are in?

Part 2
Define impervious.

List two examples of impervious surfaces.
1) 2)

Part 3
Name three ways people poliute Puget Sound.

1)
2)
3),

Are you going to do something to help reduce pollution in Puget Sound? Please explain:

Will you tell someone what you learmed today? Wheo will you tell?

You can watch Lost And (Puge!) Sound again at www. seatlle govirestorecurwalers
You can learn more about poliution in Puget Sound &t www pugetsoundstardshere. org
For more informalion please confact Beth Millergseattle gov.
This preject was funded in part by a grant from the Washingten State Department of Ecology.
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# classes | # classes
#classes | #classes |# classesH| Service service
school name teacher grade Kit # Kids Field video Ext Stencil posters  {Notes Partner
droped kit ;emailed stencil
Grahm Hill Shelley Hurley LW activity Seattle
droped kit ;emailed stencil
Grahm Hill Shelly Sharp SIC, LW 1 activity Seattle
green lake tim salcedo 3-4 SIC 58 2 2 classes Seattle
green lake LW 31 Seattle
- 4th/5t
__eenwood Beth Maahs h LW 28 1 1 1 stencil on their own Seattle
Scott 3 classes teacher did 2
Hamilton MS Adolphson 6th P&S 83 3 3 3 3 more sections his own Seattle
Hawthorne LW 28 1 Seattle
Jerry . video for SIC rélease 1
John Hay Reed/burke 4th ECO, SiC 58 2 1 1 class; Fall FT for 2 classes Seattle
droped kit ;emailed stencil
Highland park Jean lhler Lw activity Seattle
} droped kit ;emailed stencil
Highland Park Ryan Schaedig Lw activity Seattle
anne
Home School R.C. |[Hinnendale mixed SIC 30 1 Seattle
’ christine
_.ne Addams benita “6th SIC, LW 28 1 1 1 1 Seattle
nani Castor
JSIS Peck 5th SIC, LW 23 1 1 1 video for SIC release Seattle
4th o
berry, MrK, and : 4 classes Left materials for
Kenmore Showman, sub| 5th | landforms 113 4 4 service Seattle
droped kit ;emailed stencil
Kimball Leslie Rake LW activity Seattle
Stephanie droped kit ;emailed stencil
Kimball Cuelho-Ruiz LW activity . Seattle
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# classes | # classes
. # classes | #classes |#classesH| Service service
school name teacher grade Kit #Kids Field video Ext Stencil posters: [Notes Partner
6,7, 3 grades stencil on their

Pacific Crest Heidi Urish 8th spec 51 3 3 3 own Seattle

Pacific Crest gavin greene 1-3 SIC 37 1 3 grades Seattle
Maggie 5th/6t

Pinehurst K-8 Staveley h pol-sol 28 1 1 1 class Seattle
Brian 2 classes video for SIC

!salmon bay Williamson 5th SIC, Lw 50 2 2 2 release Seattle

_.Imon bay Carita Polin 2nd SIC 26 1 1 video for SIC release Seattle

Salmon Bay {Joel Maier 6th ECOEVO 116 4 4 4 4 classes Seattle

South shore LW 86 1 3 classes ft at Camp long Seattle

St annes SIC 24 1 Seattle

StJohn Sven tice 6-7th SIC 45 3 3 video for SIC release Seattle
sherry

St. Alphonsus Webber LW 16 1 Seattle
stephanie

St. Alphonsus schmutz W 17 1 1 Seattle

thornton creek 2nd SIC 53 2 Seattle

Thurgood ground 2 classes and stenciling

Marshall Will Miller 4th watr 50 2 2 2 prog Seattle
Bernie droped kit ;emailed stencil

Van Asselt McDonough SIC 1 activity Seattle

. Margaret droped kit ;emailed stencil

Van Asselt Downer Lw activity Seattle

droped kit ;emailed stencil

Van Asselt Scott Thorpe Lw activity Seattle
jennifer

W. Woodland Johnson LW 58 2 Seattle

Washington ms |Sharon Reuter| 6th PS 134 5 5 5 5 classes plus posters Seattle

Washington ms  |Stella Bass 6th PS 28 1 1 1 Seattle
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# classes | # classes
#classes | #classes |#classes H| Service service
school name teacher grade Kit # Kids Field video Ext Stencil posters  |[Notes Partner
Poster part of rotation
activity/or back in
Jackson Erickson 4 Lw 25 1 1 1 - |classroom Everett
Poster part of rotation
activity/or back in
Jackson Overstreet 4 LW 25 1 1 1 classroom Everett
= Poster part of rotation
. activity/or back in
View Ridge Hart 4 Lw 25 1 1 1 classroom Everett
Poster part of rotation
activity/or back in
View Ridge Coats 4 LW 25 1 1 1 classroom Everett
Poster part of rotation
: activity/or back in
Penny Creek Harvey 5 ECO 25 1 1 1 classroom Everett
Poster part of rotation
activity/or back in
Penny Creek Miller 45 LW 25 1 1 1 classroom Everett
Poster part of rotation
activity/or back in
Penny Creek Judd 4 LW 25 1 1 1 classroom Everett
_ - stadium hertzog 1011 67 3 3 3 Tacoma
mason turpin 8 120 4 restoration service activity | Tacoma
first creek middle |chang 78 32 1 1 1 field trip to creek Tacoma
stewart middle |simmons 6 120 4 4 Tacoma
jason lee Hall 678 120 4 4 sustainability fair Tacoma
played at graduation 300
WAVA Fuller 1012 families Tacoma
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