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 EXECUTIVE SUMMARY 

The City of Bothell received a grant from the Washington State Department of Ecology 

to pilot a new version of the Drain Rangers stormwater curriculum with teachers in two 

school districts as well as to adapt the existing Puget-Sound oriented curriculum to 

include groundwater, aquifers and rivers for schools in the eastern part of the state.  

 

The goal of the project was to train teachers to use the curriculum and thereby bolster 

their confidence in using the curriculum in their classrooms. The intended outcome was 

to raise students’ awareness of stormwater problems and the solutions that can help 

save Puget Sound and other waterways from toxins that threaten animal habitat and 

human health.  

 

Three training teams participated in outreach and education of area teachers; each used 

a different training approach and collectively engaged with a full range of K-12 teachers 

located all over Washington State. In all, 70 teachers were trained in the Drain Rangers 

curriculum.  

 

FINDINGS 

This section of the report describes the findings of the research activities for three areas: 

 Teachers’ responses to the training models, as available, on the west side of the 
state 

 Teachers’ responses to the training model and revised curriculum on the east side of 
the state 

 Student learning outcomes for teachers who used the curriculum 
 

TRAINING MODELS 

Each organization that was providing assistance and training to the teachers used a 

different model to approach the task.  

 

Mentoring  

Trainers from IslandWood worked in two school districts including three elementary 

schools and one K-8 school in the Seattle Public Schools (9 teachers) as well as five 

fourth-grade teachers at one elementary school in the Northshore School District.  

 

The team adapted units in the curriculum to work with the Foss Water Kits in use in the 

Northshore District and the STC Land & Water Kits in use in the Seattle Public Schools. 

The team conducted two afterschool teacher trainings and followed the training with site 
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visits. Additional mentoring was done through emails, phone calls and classroom 

observation.  

 

Modeling  

King County trainers worked directly with teachers in two area high schools and two 

schools serving secondary-level students providing in-class modeling of the curriculum, 

as well as coordinating a career panel relating to stormwater and waste water at the 

school.  

 

Workshop  

The Pacific Education Institute used group workshop model, bringing together middle 

and high school teachers from varied schools for one-day, off-site training. The training 

provided an overview of the curriculum material, showed accompanying videos, and 

engaged teachers in a variety of examples of the student work including the ELA writing 

task around stormwater engineering careers. It also provided demonstrations of some of 

the hands-on activities including building a watershed model and mapping the campus. 

These trainings were done in Western Washington with secondary school teachers, and 

in Eastern Washington with the newly adapted curriculum for elementary teachers.  

 

TEACHER OUTCOMES 

The different training teams had different goals in implementing their work, and so used 

different methods for assessing teacher outcomes. King County, which modeled the 

curriculum for three teachers, reported that teachers’ responses to the content of the 

curriculum was very positive; is the curriculum was viewed as being relevant and 

engaging due to its local focus and the hands-on opportunities for student learning. In 

particular, trainers heard positive feedback around learning to map the campus or other 

local area.  

 

IslandWood, using a mentoring training model, used an abbreviated version of a teacher 

assessment tool that was constructed by ARN with the input of all the training teams. In 

it, teachers were asked to rate how well the training improved their understanding of 

three content areas: Engineering Design Standards, stormwater runoff problems, and 

stormwater runoff solutions. These teachers showed gains in all three areas, particularly 

that of stormwater runoff problems. Interviews with the teachers suggest the curriculum 

and training model were producing good results. One school’s fourth-grade teaching 

cohort were all collaborating and using weekly meetings to discuss their implementation. 

They appreciated the variety of hands-on activities which engaged the students and 

liked that they could discuss local phenomena with which the kids were familiar – a 

characteristic of the curriculum that they also felt engaged the kids. 
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PEI, with the workshop model, had the most comprehensive instrument for capturing 

teacher feedback on the training. Teachers in Western Washington (predominantly 

secondary grades) experienced the greatest gains in understanding solutions to 

stormwater runoff (71% said they’d learned a great deal). Gains were shown in 

understanding stormwater runoff problems and NGSS Engineering Design Standards as 

well. In Eastern Washington (elementary teachers) understanding stormwater pollution 

and understanding stormwater solutions were tied in producing a great deal of 

understanding (76%).  

 

Teachers’ described some of their learning in their own words: 

 

I used to think that stormwater runoff was more controlled by city officials than it currently is, but now I 
know we have many things we can do as citizens, homeowners and businesses to improve stormwater 
quality. 
 
I used to think students might find it boring, but now I know there are lots of ways I can incorporate hands-
on, collaborative, and varied activities. 
 
I used to think stormwater was merely a pollution problem, but now I know the quantity of water also 
creates problems/issues. 

 

Barriers and supports needed 

Teachers were asked to describe the barriers that might prevent them from 

implementing the Drain Rangers curriculum in their classroom. They also reviewed a list 

of potential supports that might be needed. 

 

The top barrier concerned time – both time to adjust their lesson plans to include it and 

time in their already packed curriculum to fit it into the school year. A second concern 

was access to materials and supplies, and relatedly, funds that might procure these.  

 

For most teachers, additional time for planning my implementation was the most sought 

after support they wanted, though elementary teachers in Eastern Washington favored a 

site visit at my school from a trainer. Site visits were also mentioned as a desirable 

support by many of the Western Washington teachers.  

 

STUDENT LEARNING OUTCOMES 

ARN worked with the training teams to develop a pre- post-curriculum quiz to identify 

student learning outcomes. It consisted of five questions including two, open-ended, 

multi-part items. Pre- post- test designs are very powerful since they control for all the 

latent characteristics of the student in tracking their knowledge gains. 
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There were some challenges in obtaining student data. First, none of the PEI-trained 

teachers were expected to implement the curriculum due to the timing of the trainings 

(mid school year). Additionally, although teachers from various schools provided tests, 

they either did not complete the curriculum in time to submit the post-tests for scoring or 

the tests that they provided did not include identifiers that allowed them to be matched. 

In the end, 203 student post-tests were provided with 42 of them matched to pre-

curriculum tests. These characteristics of the data limit the analysis that can be 

produced.    

 

Student test findings 

Of the tests that were received, two teachers were able to complete the curriculum and 

provide matched pre and post student tests. One of them had six students and taught 

high school, the other had 36 students (grade 5). Fifth graders average scores increased 

by four points, and high schoolers by three points. Both increases were statistically 

significant for the sample size. These findings were similar to what can be observed in 

the unmatched test scores; the shift in scores from pre- to post- curriculum was typically 

4 points, or about a 20% increase in correct answers. 

 

CONCLUSION 

Training teams used a variety of methods to engage teachers in the revised Drain 

Rangers curriculum and had some successes. In particular, offering tools that are 

intentionally integrated into lessons that may already be used in a classroom, such as 

IslandWood’s approach of blending the curriculum with elements of existing science kits 

that teachers are using, or modeling the curriculum – particularly hands-on activities 

such as modeling the watershed as PEI and King County did. 

 

Teachers’ needs and additional barriers included planning time, time in their lesson plan 

schedule to implement, money and materials. Additionally, site visits from trainers would 

be welcome, especially at the elementary level.  

 

Student outcome data show promising results, though additional study could be 

valuable. 

 

Assessment of the Drain Rangers curriculum would benefit from more uniformity in 

training approaches and a simplified focus to provide better, more appropriate 

instruments to capture learning and change. For example, studying the impacts on 

elementary teachers and their students would be appropriate given the specific pollution 

focus of the curriculum. Being sure that teachers have time to learn the content and 

pedagogy, integrate it into their lesson plans and implement it in their classrooms is 
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essential to better understanding the impacts of the content and teachers’ confidence in 

educating their students on the issue. Additionally, having each team of trainers address 

the same curriculum, and the same aspects of the curriculum would benefit the 

assessment – for example, giving equal focus to elements such as stormwater careers, 

best management practices that are tied to solutions, stormwater runoff problems and 

related concepts. 

 

Standardized the training inputs may be helpful, but understanding their impact on 

outputs is also needed. Future research should strive to measure fidelity of 

implementation in the classroom. While the curriculum was designed to reduce barriers 

to implementation by building in correspondence to NGSS and ELA standards as well as 

integration of the curriculum with science kits already in use, ultimately school teachers 

have the final authority to address curriculum as they choose in their classrooms. Some 

will use the materials with fidelity, while others will cherry pick the units that fit best with 

their current lessons. Still others may use the curriculum as a model only and attach 

their own lesson plans and materials as they see fit. Nearly every teacher comes to new 

material with unique needs and with constraints to meet school, district and state 

priorities. This dynamic was particularly noticeable among secondary school teachers. 

Striking a balance between meeting those needs and standardizing the training will 

continue to be a puzzle worth solving as the work moves forward. 
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 INTRODUCTION 

“I used to think runoff does not affect me, but now I know it does, and I have the power to make a 

difference.” - Elementary Teacher from Eastern Washington 

 

The City of Bothell received a grant from the Washington State Department of Ecology 

to pilot a new version of the Drain Rangers stormwater curriculum with teachers in two 

school districts. They were also asked to adapt the existing Puget-Sound oriented 

curriculum to include groundwater, aquifers and rivers for schools in the eastern part of 

the state. The purpose of the grant activities is to educate children about problems and 

solutions associated with storm water.  

 

The revised curriculum integrated the Next Generations Science Standards recently 

adopted by Washington State with a special focus on the Engineering Design Standard. 

The Engineering Design Standard takes students on an exploration of the methods used 

by engineers to solve real world problems. Careers related to stormwater engineering 

were explored in the revised curriculum, and a unit focusing on Common Core English 

Language Arts practices was also included. A local focus and campus-based field study 

were also added.  

 

The goal of the project was to train teachers to use the curriculum and thereby bolster 

their confidence in using the curriculum in their classrooms. The intended outcome was 

to raise students’ awareness of stormwater problems and the solutions that can help 

save Puget Sound and other waterways from toxins that threaten animal habitat and 

human health.  

 

Three training teams participated in outreach and education of area teachers –  

IslandWood, King County, and the Pacific Education Institute. Each used a different 

training approach and collectively engaged with a full range of K-12 teachers located all 

over Washington State. In all, seventy teachers learned of the revised Drain Rangers 

curriculum.  

 

To evaluate this program, Applied Research Northwest: 

 Met with partners to understand the body of work and clarify program 
implementation 

 Reviewed previous surveys fielded by grant partners and worked to develop an 
evaluation approach and appropriate metrics 

 Assisted partners with data collection and collected all surveys from various 
partners 

 Tabulated results and analyzed data to identify outcomes and program impacts 
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The different training teams had different goals in implementing their work, and so used 

different methods for assessing teacher outcomes. King County’s trainers, who used the 

modeling approach, reported on teachers’ responsiveness; in addition, ARN interviewed 

one of the three teachers with whom they worked. IslandWood trainers who employed 

the mentoring training model used an abbreviated version of a teacher assessment tool 

that was constructed by ARN with the input of all the training teams. PEI used the full 

version of the teacher assessment tool.  

 

The student assessment was also constructed by the training teams with guidance from 

ARN. 

 

This report describes the activities of the training partners along with teacher and 

student responses to survey and test instruments designed for the program’s evaluation. 
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 FINDINGS 

“I used to think that stormwater runoff was more controlled by city officials than it currently is, but now I 

know we have many things we can do as citizens, homeowners and businesses to improve stormwater 
quality.” - Teacher from Buckley, WA 

 

This section of the report describes the findings of the research activities for three areas: 

 Teachers’ responses to the training models, as available, on the west side of the 
state 

 Teachers’ responses to the training model and curriculum adapted for the east side 
of the state 

 Student learning outcomes for teachers who used the curriculum 
 

TRAINING 

Each organization that was providing assistance and training to the teachers used a 

different model to approach the task. This section describes each of the models used. If 

data were available, it also presents the findings with regard to teacher learning, 

likelihood to use the curriculum and interest in support. 

 

IslandWood Model 

IslandWood trainers worked in two school districts including three elementary schools 

and one K-8 school in the Seattle Public Schools (9 teachers) as well as five fourth-

grade teachers at one elementary school in the Northshore School District.  

 

To be responsive to the districts and in the interest of enhancing uptake of the 

curriculum, the team adapted units in the curriculum to work with the Foss Water Kits in 

use in the Northshore District and the STC Land & Water Kits in use in the Seattle Public 

Schools. They also incorporated local and community information into the training to 

enhance student engagement with the material.  

 

The team conducted two afterschool teacher trainings at four of the five schools (the fifth 

school had already used the original STC Land & Water kit). They followed the training 

with site visits that included looking at student work and review of the Walking Field Trip 

lesson – one of the lessons that teachers were most interested in implementing.  

Additional mentoring was done through emails, phone calls and classroom observation.  

 

Of the 14 teachers IslandWood engaged with, 11 completed a brief assessment after the 

initial training. Of the 11 teachers reporting, 82% said they had used a field experience 

to teach science in the prior year and most (55%) had used curriculum tied to the NGSS 

Engineering Design Standards in their classroom in the prior year. Despite this, nearly all 
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of the teachers reported being somewhat or less familiar with Next Generation 

Engineering Design Science Standards prior to the training (see Figure 1). 

 

Figure 1. How familiar were you with the NGSS Engineering Design Standards? 
(IslandWood Teachers)  

 
N=11; note extremely familiar=0 

 

Teachers were asked to rate how well the training improved their understanding of three 

content areas: Engineering Design Standards, stormwater runoff problems, and 

stormwater runoff solutions. Teachers reported strong gains in their understanding of the 

content areas addressed by the training, in particular, stormwater runoff problems. 

Nearly half of the teachers (46%) said the training had increased their understanding a 

great deal (see Figure 2). Many teachers also reported that the IslandWood training 

increased their understanding of the Engineering Design Standards, though 9% said that 

they already knew a great deal, so the question was not applicable to them.  

 

Figure 2. Teachers ratings of how well the training increased their understanding 
of three key areas (IslandWood Teachers). 

 
N=11; value labels are percents 
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Stormwater runoff solutions was also a fresh topic to many of the teachers – all said the 

training increased their understanding at least a little. 

 

Teachers’ written comments about their learning offer some further insights. Each 

teacher reflected on knowledge they gained that changed their thinking and their 

learning was as varied as each teacher. One spoke to achieving a greater understanding 

of the Engineering Design process, while another spoke to new understanding about the 

components of pollution that stormwater may carry. Another teacher wrote about 

increased confidence engaging students while working outside, but another spoke to the 

discovery that there are solutions to stormwater problems.  

 

When considering barriers to implementation six of the 11 teachers mentioned “time.” 

Most referred to a lack of time to teach the curriculum, but two also said that time to 

prepare to teach it would interfere with their ability to implement. Three teachers 

mentioned difficulty accessing materials and supplies.  

 

Spring interviews with two of the five teachers in the Northshore District suggested the 

curriculum and training model were producing good results. Each of the teachers was 

using the curriculum and reported that the school’s fourth-grade teaching cohort were all 

collaborating and using weekly meetings to discuss their work. They appreciated the 

mapping exercise and the variety of hands-on activities which engaged the students. 

They also liked that they could discuss local phenomena with which the kids were 

familiar – a characteristic of the curriculum that they also felt engaged the kids. Their 

greatest challenge was having access to the supplies and materials needed to 

implement the Water Kit – one suggested offering an option for having teachers 

demonstrate some of the hands-on elements of the units for the sake of efficiency. Each 

spoke of the need for review and discussion with the trainers as they implemented the 

units – one described the curriculum as “dense,” while the other talked about her need to 

have concepts reinforced to build her confidence.  

 

King County Model 

In King County trainers worked with four different schools (two high schools and two 

schools serving secondary-level students).  The trainings were tailored to the schools. 

 School 1: The trainers provided in-class modeling of the curriculum during ten on-
site visits over the course of a month for English Language Learning students (two 
classes of 24 students total).  

 School 2: The trainers led their own class with 10 students once a week over ten 
weeks (no teacher from the school participated).  
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 School 3: A teacher reviewed the curriculum on her own and used the training team 
as a resource for support and information.  

 School 4: A science teacher used one piece of the wider curriculum in her ecology 
class of 25 students. The trainers modeled a few others units, condensing the 
curriculum into three lessons.  

 

In addition, they coordinated a career panel relating to stormwater and waste water at 

the school. The panel discussion was attended by more than 50 people.  

 

Because of the nature of this training model (highly varied, dependent on the needs and 

requirements of the school or teacher) and the size of the training pool (three teachers), 

a post-training survey was not appropriate. Trainers reported that teachers’ responses to 

the content of the curriculum was very positive; it is viewed as being relevant and 

engaging due to its local focus and the hands-on opportunities for student learning. In 

particular, they heard positive feedback around learning to map the campus or other 

local area.  

 

One of the three teachers involved in the King County implementation responded to a 

request for an interview (a 7th grade science teacher from School 3). She reported not 

using the curriculum, saying it was not a good fit for her students. She said she was 

looking for more inquiry and experiments, a higher level of challenge, lab work, and less 

of a focus on ELA. This finding speaks to one of the challenges in enacting the Drain 

Rangers curriculum, which is the autonomy of teachers and the unique combination of 

their interest and needs with the characteristics of the students they teach.  

 

Pacific Education Institute Model (PEI) 

Both IslandWood and King County used high touch, highly customized, on-site 

mentoring approaches to their training –  IslandWood at the elementary school level and 

King County at the secondary level. By contrast, PEI used a more conventional group 

training model, bringing together middle and high school teachers from varied schools 

for one-day, off-site training which focused on engineering solutions. They also did one 

elementary school teacher training that focused on stormwater pollution.1  In all, 53 

teachers participated in these trainings around the Puget Sound region, from the Kitsap 

Peninsula, north to Marysville and south to Puyallup. 

 

The PEI secondary training provided an overview of the curriculum material, showed 

accompanying videos, and engaged teachers in a variety of examples of the student 

work including an ELA writing task around stormwater engineering careers. It also 

                                                 
1
 Additional elementary curriculum trainings in Eastern Washington are discussed in the next section.  
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provided demonstrations of some of the hands-on activities including building a 

watershed model and mapping the campus. Teachers who attended the PEI trainings 

were offered a stipend in return for submitting student work that demonstrated they were 

using the curriculum. Unfortunately, the timing of the project pushed the training into the 

current school year, leaving most teachers without an opportunity to integrate the 

curriculum into their current work.  

 

Of the 53 teachers trained, 28 provided evaluations of the training – some from each of 

the four workshops PEI conducted. Of those, 87% were formal educators (of the 16 who 

were asked this question). Just two reported they were something else – one was a 

Teaching Coach from Sedro Woolley schools, the other was an education administrator.  

 
Of the 28 teachers reporting, most (71%) had used curriculum tied to the NGSS 

Engineering Design Standards in their classroom in the prior year.  Nevertheless, most 

teachers (60%) reported being somewhat or less familiar with Next Generation 

Engineering Design Science Standards prior to the training (see Figure 3). This is 

significantly higher than the familiarity reported by the elementary school teachers 

trained by IslandWood – likely due to the specialization in subject areas that secondary 

teachers attain.  

 

Figure 3. How familiar were you with the NGSS Engineering Design Standards?  
(PEI Westside Teachers) 

 
N=28 

 

Most (64%) had used a field experience to teach science to their students in the past 

year.  

 

Teachers were asked to rate how well the training improved their understanding of three 

content areas (see Figure 4). Although most were at least somewhat familiar with 
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Engineering Design Standards, 43% said they increased their understanding a great 

deal as a result of the training. Half reported similar gains around stormwater runoff 

problems, but the real surprise with this group was their gains regarding stormwater 

runoff solutions; 71% said their understanding of solutions increased a great deal. 

 

Figure 4. Teachers ratings of how well the training increased their understanding 
of three key areas. (PEI Westside Teachers) 

 
N=28; value labels are percents 

  

  

14 

11 

4 

4 

7 

7 

39 

32 

18 

43 

50 

71 

0% 20% 40% 60% 80% 100% 

Engineering Design Standards 

Stormwater Runoff Problems 

Stormwater Runoff Solutions 

Not applicable A little Somewhat A great deal 



Drain Rangers Curriculum Assessment                                    Findings 

 

Applied Research Northwest, LLC - 9 - June, 2017 

 

Teachers at PEI trainings were also asked to note which aspects of the training they 

found most informative (they could choose up to three), which units they felt most 

prepared to teach, and which units they expected to use in the classroom. The results 

are shown in Figure 5. The “Stormwater Engineer ELA performance task” and “Exploring 

Possible Solutions” were tied as most informative with 68% of teachers finding them 

informative, followed by the two demonstrations of creating a watershed model and 

mapping the campus (46% found these informative).  

 

Figure 5. Teachers responses to three items regarding curricular units and 
training (PEI Westside Teachers) 

 

Found 
most 

informative 
(N=28) 

Felt most 
prepared to 

teach 
(N=28) 

Expect to 
use 

(N=15)+ 

  % Rank % Rank % Rank 

Stormwater Engineer ELA Performance 
Task 68 1* 75 

 
73 

 Watershed Models 46 2* 86 1* 73 
 Defining the Problem 21 

 
82 2 87 1 

Exploring Possible Solutions 68 1* 86 1* 73 
 Mapping the Campus 46 2* 71 

 
73 

 Claims, Evidence and Reasoning 18 
 

71 
 

73 
 Testing the solution 14 

 
75 

 
60 

 *  indicates a tie; N=28 teachers; Bold indicates a top 3 answer  
+ These items were added to the assessment and asked of 15 teachers in the final two 
trainings 

 

There was little differentiation among the teachers in which units they felt prepared to 

teach (range 71% to 86%) and the vast majority expected to use all units in their 

classrooms. The “Testing the solution” unit stood out as being identified by the teachers 

as the least likely to have been informative (14%) as well as the one that was least likely 

to be used (60%).  

 

Teachers noted many new concepts they’d learned as a result of the training, and also 

described some misconceptions that were changed, from their understanding of content 

to pedagogical options to their understanding of the Engineering Design Process. Here 

are some examples of what they wrote. 

 

I used to think that stormwater runoff was more controlled by city officials than it currently is, but now I 
know we have many things we can do as citizens, homeowners and businesses to improve stormwater 
quality. 
 
I used to think that stormwater education involves stream team or (working/marking?) storm drains, but 
now I know that all kids can participate and have an impact on stormwater runoff and its impact. 
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I used to think that engineering in the classroom was more about building things, but now I know that there 
is more to engineering than just building. The design, problem solving, solution, and testing are just as 
important. 
 
I used to think they [the students] wouldn't care because it wasn't a visible problem, but now I know 
[stormwater runoff] is 70% of the pollution in Puget Sound. 
 
I used to think that stormwater runoff might be inaccessible for my grade 5, but now I know this is doable 
and so very relevant. 
 
I used to think students might find it boring, but now I know there are lots of ways I can incorporate hands-
on, collaborative, and varied activities. 
 
I used to think stormwater was merely a pollution problem, but now I know the quantity of water also 
creates problems/issues. 
 
I used to think that there was not a lot we could do besides awareness, but now I know with support our 
school could take significant action to improve the water quality of [a local creek]. 
 

Three teachers also noted their experience in dealing with the size and complexity of the 

curriculum: 

 
I used to think this was too large of a topic for me, but now I know I can keep the scope narrow 
 
I used to think this was too big an issue to present and teach effectively in a 6 - 8 week course, but now I 
know it's not! It seems really doable. 

 

And from the other end of the spectrum:  

 
I used to think that this problem was a simple problem I could teach in a day or two, but now I know this is 
very complex and will require time. 

 
 

Teachers were also asked about what barriers they might encounter in implementing the 

curriculum, and 13 of them mentioned time, four mentioned money and three mentioned 

materials and supplies. Some were clear that time within their teaching plan or the 

school calendar was an issue, but planning time outside of class was expressed as a 

need as well.  

 
“Time for planning my implementation” was the support teachers most often requested – 

45% chose it from among four potential supportive activities that PEI could provide (see 

Figure 6). A distant second was a site visit at my school from a trainer, though 26% 

chose this support.  

 

Figure 6. What kind of support would help you to implement the curriculum in 
your classroom? (PEI Westside Teachers) 

 
n % 

Additional time for planning my implementation 17 45% 

A site visit at my school from a trainer 10 26% 

Additional resources to review 7 18% 

One on one call with a trainer 3 8% 
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EASTERN WASHINGTON STATE CURRICULUM ADAPTATION 

PEI took the Drain Rangers elementary level stormwater-pollution-focused curriculum 

and developed a corollary curriculum for students in Eastern Washington. This version of 

the curriculum focused on the effects of stormwater on aquifers, streams and lakes 

rather than Puget Sound. The team did two trainings with teachers in Eastern 

Washington drawing 20 formal educators, 4 informal educators and 1 student. Those 

teacher assessments are reported below.  

 

Most of the teachers attending these workshops (68%) had used curriculum tied to the 

NGSS Engineering Design Standards in their class in the past year, yet 88% said they 

were only somewhat or less familiar with the standards (see Figure 7). This finding is 

very similar to the familiarity expressed by other elementary teachers in Western 

Washington.   

 

Figure 7. Familiarity with NGSS Engineering Design Standards (PEI - Eastern 
Washington Teachers) 

 
N=25 

 

The same portion (68%) had used a field experience in the past year to teach science to 

their students.  

  

Not at all 
8% 

Not very 
12% 

Somewhat 
68% 

Very 
12% 
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Most of the teachers reported strong gains in understanding of stormwater problems and 

solutions as a result of the training (see Figure 8), and 52% said they’d learned a great 

deal about Engineering Design Standards as well.  

 

Figure 8. Teachers ratings of how well the training increased their understanding 
of three key areas (PEI – Eastern Washington Teachers) 

 
N=25; value labels are percents 

 

Teachers’ descriptions of their big take-away learning help demonstrate some of what 

impacted them.  Several described the realization that stormwater is a problem and that 

they have a role to play: 

  

I used to think that stormwater runoff was an industrial problem, but now I know that we contribute to it. 
 
I used to think it's not my problem, but now I know it is my problem. 
 
I used to think runoff does not affect me, but now I know it does, and I have the power to make a 
difference. 

 

A few noted specific solutions from the curriculum, including car washing and using 

swales to trap and filter stormwater. One reflected on the design process surrounding 

solutions: 

 
I used to think designing a solution was labor intensive, but now I know that there are many solutions that 
are quite simple. 

 
 

The fact that storm drains play an important role was news to some, and that services 

vary in different places. Here are some examples of what teachers said: 

 

I used to think stormwater went to the sewer, but now I know it mostly flows to streams and rivers. 
 
I wasn't sure about the storm water drains, but now I know some are processed, some are not. 
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A final theme in their responses was a focus on pedagogy: 

 
I used to think this isn't a 3rd grade standard, but now I know I can use games and lessons and adapt them 
to 3rd grade standards. 
 
I used to think it would be something hard, but doable, but now I know how to start. 

 

The Eastern Washington teachers found the watershed models most informative, and 

also the unit they would feel most prepared to teach (see Figure 9). While the ELA 

performance task was also among the top rated items for how informative it was, it was 

not in the top three items that teachers felt prepared to teach, and it did not appear as 

likely to be used as other elements of the curriculum such as mapping the campus or 

defining the problem.  

 

Figure 9. Teachers responses to three items regarding curricular units and 
training (PEI Eastern Washington Teachers) 

  

Found 
Most 

Informative 

Feel Most 
Prepared to 

Teach  
Expect to 

Use 

  % Rank % Rank % Rank 

Stormwater Engineer ELA Performance Task 52 2 60   64   

Watershed Models 64 1 84 1 80 2 

Defining the Problem 32   68 3* 68 3 

Exploring Possible Solutions 48 3 68 3* 64   

Mapping the Campus 36   80 2 84 1 

Claims, Evidence and Reasoning 24   52   60   

Testing the Solution 20   52   64   
*indicates a tie; N=25 teachers 

 

Teachers were asked about subsequent support they might need to implement the 

curriculum. For this group, a site visit at my school was the most requested option (see 

Figure 10) followed closely by additional time for planning my implementation. In their 

final remarks, nine teachers (36%) mentioned time as a barrier to their implementation. 

Another trend that was unique to this group was adapting the curriculum units to their 

grade levels; one who taught high school and others that were working with K-2 

students. 

 

Figure 10. What kind of support would help you to implement the curriculum in 
your classroom? (PEI Eastern Washington Teachers) 

  n % 

Additional time for planning my implementation 11 44% 

A site visit at my school from a trainer 14 56% 

Additional resources to review 6 24% 

One on one call with a trainer 1 4% 
N=25 teachers 
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STUDENT LEARNING OUTCOMES 

“I used to think that stormwater runoff might be inaccessible for my grade 5, but now I know this is doable 

and so very relevant.” 

 

According to the program proposal, the program evaluation is expected to answer the 

question “Does the Drain Rangers program develop an understanding of educational 

concepts for children and if teachers are confident they can administer the program in 

their classrooms?”  Additionally it is postulated that “Students will understand the basics 

of stormwater flow, polluted stormwater runoff, careers that work to solve stormwater 

issues and Best Management Practices they can implement to improve water quality.” 

 

To capture these outcomes, ARN worked with the training teams to develop a pre- post-

curriculum quiz to identify student learning outcomes. It consisted of five questions 

including two, open-ended, multi-part items.2 The content included:  

 Defining stormwater runoff 

 Identifying pervious and impervious surfaces 

 Describing three problems that can be caused by stormwater runoff 

 Describing two possible solutions for stormwater runoff problems 

 Identifying steps in the Engineering Design Process form a list of many approaches 
an engineer might take to develop a solution to stormwater runoff problems (PEI 
Only) 

 

Open ended items were scored by two independent evaluators and reviewed for 

consistency. A complete key to how the tests were scored is available in the appendices 

of this report.  

 

Challenges obtaining student data 

Pre- post- test designs are very powerful since they control for all the latent 

characteristics of the student in tracking their knowledge gains. ARN worked with the 

training teams to identify teachers who were implementing the curriculum during the 

grant period. None of the PEI-trained teachers were expected to implement the 

curriculum due to the timing of the trainings (mid school year). Six of the ELL students 

King County worked with completed the pre and post tests with identifiers so tests could 

be matched. One fifth-grade teacher that IslandWood worked with from the Seattle 

                                                 
2
 The student assessment had to be streamlined to fit the timing and structure of the project – that is, it had 

to be useful across many grade levels (elementary and secondary), across the varied uses of the curriculum 
(embedded with science kits or stand alone), quick to administer (for teacher buy-in) and succinct to score 
(with reporting due prior to the end of the school year). Furthermore, in the interest of the grant, the data 
provided needed to be summative. Future work with the project could include developing conceptual 
mapping exercises that would provide a more organic, accessible approach to formative assessment of 
student learning if time for piloting and calibration of scoring allows. 



Drain Rangers Curriculum Assessment                                    Findings 

 

Applied Research Northwest, LLC - 15 - June, 2017 

 

School District also provided matched pre and post curriculum tests (N=36). Although 

other teachers also provided tests, they either did not complete the curriculum in time to 

submit the post-tests for scoring or the tests that they provided did not include identifiers 

that allowed them to be matched (in the case of Seattle Public Schools, student 

identifiers were removed per district policy, but no de-identified code was used to enable 

the test to be matched). In the end, 203 student post-tests were provided with 42 of them 

matched to pre-curriculum tests. 

 

Impacts on the analysis 

Statistical tests that are used to compare scores prior to and after a learning experience 

rely on specific assumptions that must be met in the data for the results to be reliable. 

Without the identifiers that allow for matching of the pre and post test scores, conducting 

statistical tests on both pre and post tests would violate important assumptions of the 

analytical model. As a result, we present pre-post test findings only for the 42 cases that 

were matched. The remainder were examined to identify other trends and patterns that 

might help answer the question of whether or not students learned what the curriculum 

set out to teach them.    

 

Student test findings 

Of the tests that were received, two teachers were able to complete the curriculum and 

provide matched pre and post student tests. One of them had six students and taught 

high school, the other had 36 students (grade 5). For the fifth-grade class, average 

student scores shifted from 9 out of 19 points prior to the curriculum to 13 out of 19 after 

the units were completed. For the six high school students, scores shifted from 14 to 17 

points. Both increases were statistically significant for the sample size (Fifth grade t=6.8, 

d.f.=35, p<.001; High school t=2.2, d.f.=5, p<.10). The effect size for the fifth grade class 

was quite large, well exceeding the .8 threshold for a large effect size measure. 

 

These findings are similar to what can be observed in the unmatched test scores; the 

shift in scores from pre- to post- curriculum was typically a difference of 4 out of 19 

points, or about a 21% increase in correct answers. 

 

Test questions were examined to identify the items that demonstrated the most 

consistent learning. Understanding the difference between permeable and impermeable 

surfaces was answered correctly more than any other question followed by describing 

runoff problems and defining stormwater. Engineering practices and identifying 

stormwater runoff solutions tended to shower weaker gains. It may be that teachers did 

not spend as much time on those aspects of the curriculum, or that it was more difficult 

information for the students to recall.  
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 CONCLUSION 

Training teams used a variety of methods to engage teachers in the revised Drain 

Rangers curriculum, from direct mentoring, to modeling to workshop-based instruction. 

Variation in the models was sometimes determined by the teams based on the needs 

and situation of the teachers.  

 

It is good practice to offer tools that are intentionally integrated into lessons that may 

already be used in a classroom, such as IslandWood’s approach of blending the 

curriculum with elements of existing science kits that teachers are using. Removing 

barriers to implementation is important given the constraints that teachers already 

experience in their work as educators.  

 

Modeling the curriculum is another strong approach as was demonstrated in the 

teachers’ responses to the PEI training. Many looked forward to using the mapping and 

watershed modeling activities in their classes. Student engagement would be high in 

these activities, which also made them appealing. 

 

Teachers’ needs and additional barriers were clearly captured in teachers’ responses to 

survey and interview questions. Integrating new activities and content into their existing 

curriculum requires more than an awareness of the opportunity – it takes time that they 

may or may not be able to make room for as they prioritize the demands they need to 

meet. This dense curriculum not only needs to be unpacked for teachers, it would be 

beneficial to them to also have a day or two to work independently or in teams to review 

their existing lesson plans and prepare for adaptation of the best-suited curriculum units. 

 

IslandWood’s on-site follow up appears to have helped meet an important need of 

elementary teachers3, and perhaps should be considered for secondary teachers as 

well. Particularly when implementing a field study on campus, the eye of an expert could 

raise teachers’ confidence about the lessons.  

 

Obtaining and/or sharing of materials and supplies is another pain point for teachers. 

While blending the curriculum with kits can be beneficial, the kits themselves are 

sometimes in short supply. There may be some benefit to having the curriculum stand 

independent of the kits’ materials, and modular enough that some units could be used 

when teachers don’t have access to the kits. The online resources of worksheets and 

videos are a great start. And easy-to-implement modifications could help as well. For 

                                                 
3
 Inferred from the responses of those from Eastern Washington; the elementary teachers in Western 

Washington were not asked the same questions 
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example, PEI simplified watershed modeling by using readily available items like 

newspaper, a trash bag and spray bottles.  

 

Student outcome data show promising results, though additional study could be 

valuable. More teachers at both the secondary and primary level need to implement the 

curriculum – at least some portion of the units provided – to assess benefits of the 

training models and curriculum content. 

 

Assessment of the Drain Rangers curriculum would benefit from more uniformity in 

training approaches and a simplified focus to provide better, more appropriate 

instruments to capture learning and change. For example, studying the impacts on 

elementary teachers and their students would be appropriate given the specific pollution 

focus of the curriculum. Being sure that teachers have time to learn the content and 

pedagogy, integrate it into their lesson plans and implement it in their classrooms is 

essential to better understanding the impacts of the content and teachers’ confidence in 

educating their students on the issue. Additionally, having each team of trainers address 

the same aspects of the curriculum would benefit the assessment – for example, giving 

equal focus to elements such as stormwater careers, best management practices that 

are tied to solutions, stormwater runoff problems and related concepts.  

 

Standardized the training inputs may be helpful, but understanding their impact on 

outputs is also needed. Future research should strive to measure fidelity of 

implementation in the classroom. While the curriculum was designed to reduce barriers 

to implementation by building in correspondence to NGSS and ELA standards as well as 

integration of the curriculum with science kits already in use, ultimately school teachers 

have the final authority to address curriculum as they choose in their classrooms. Some 

will use the materials with fidelity, while others will cherry pick the units that fit best with 

their current lessons. Still others may use the curriculum as a model only and attach 

their own lesson plans and materials as they see fit. Nearly every teacher comes to new 

material with unique needs and with constraints to meet school, district and state 

priorities. This dynamic was particularly noticeable among secondary school teachers. 

Striking a balance between meeting those needs and standardizing the training will 

continue to be a puzzle worth solving as the work moves forward. 
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 APPENDIX A: STORMWATER STUDENT ASSESSMENT AND 
ANSWER KEY 

Stormwater Student Assessment 
Student Name: _______________________________   

Date: _______________ 

Teacher Name:  _______________________________  

Grade:  _______   

 

This is to help your teacher know what you do or don’t know.  If you do not know an answer it is 

okay to answer, “I don’t know.”  It is not a test and won’t be graded but will help us make this unit 

great! Red font denotes correct responses. Formatting has been modified for this appendix. 

 
1. What is stormwater runoff? (select the best answer) 1 point 

□ The rain that falls from the sky into local waterways 

□ The rain that soaks into the ground and then goes to local waterways 

□ The rain that runs off hard surfaces and goes to local waterways. 

□ I don’t know 
 

2. Which of the following are usually hard or impervious surfaces? (Check all that apply) 3 points 

□ Sidewalk 

□ Roof 

□ Forest 

□ Parking lot 

□ Garden 

□ Field 

□ I don’t know 

 
3. What are three problems that could be caused by stormwater runoff?  2 point each 

1.______________________________________________________________________ 

2._____________________________________________________________________ 

3.______________________________________________________________________ 

 

 

Potential answers 

2 points for: 

It can make shellfish unsafe to eat 

It can kill salmon 

It can poison/kill/harm plants and animals 

It can damage animal habitat 

It can make water dangerous for humans to 

play and swim in 

It can cause flooding of homes, property, 

streets, fields, parks, buildings, cars and 

streams 

It can cause erosion of soil 

It can cause sewage to overflow into a lake, 

stream or wetland (May use CSO which stands 

for Combined Sewer Overflow -  when 

stormwater and sewer systems are combined in 

a municipality) 
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Potential answers for question 3, cont’d 

 

1 point for: 

Landslide 

Driving conditions 

Sickness/disease 

Puddles, slippery, mud, leaks 

Runoff going into waterways with no mention 

of pollutants 

 

 

0 points for: 

Injuries/death 

Non-flooding car damage  

Storm damage related to runoff (falling trees, 

power out) 

Too much runoff 

Cars break down 

Roof cave in 

4. Describe two possible solutions for stormwater runoff problems. 2 points each 
 

First solution to reduce stormwater runoff problem: 

 

Describe how it would help with the problem: 

Second solution to reduce stormwater runoff problem: 

Describe how it would help with the problem: 

Potential answers (must demonstrate understanding) 

2 points for: 

Picking up pet waste 

Using a commercial car wash 

Picking up trash 

Not using chemicals on lawn  

Replacing impervious roofs with green 

roofs 

Installing rain barrels or cisterns attached 

to gutters and downspouts 

Building bioswales 

Installing pervious sidewalks  

Installing rain gardens  

Planting trees 

Rock-filled trenches  

Cleaning out storm drain 

Improve drain design 

Redirect to treatment 

Catch & absorb 

 

1 point for: 

Filter it (2 points if the show that they 

know they have to collect it somehow too) 

Adding drainage 

Redirection or trenches 

If the idea and description don’t line up, 

but they mention a 2-point answer 

 

 
5. If you were an engineer designing a solution to a stormwater runoff problem, which of the following 

would be important if you wanted to have the best solution? (check all that apply) 

□ Compare possible solutions to decide 
which one best fits the problem’s criteria 
and constraints 

□ Define the criteria for success 

□ Choose the most expensive solution 

□ Research possible solutions 

□ Test the solution to see if it works 

□ Build a rain garden 

□ Talk to people about the problem and the 
solutions you are thinking about 

□ I don’t know 

 

Questions 1, 2 & 5 – 0 points if all options are marked. No deductions for additional check marks. 


