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OVERVIEW AND INTRODUCTION  

About the Flint River Watershed Coalition 
The Flint River Watershed Coalition (FRWC) has worked to promote the health of the Flint River 
Watershed and to educate the community for river stewardship for more than 20 years.  Since 1989, the 
FRWC’s leading K-12 educational program has been Flint River GREEN, a program designed for 6th 
through 12th grade students with a primary focus on water quality, including testing. This program has 
been a watershed-education staple in the region for many years.  However, with the advent of the Next 
Generation Science Standards and the Common Core, and the simple passage of time and evolution of 
teaching and learning, needs of local teachers have changed.  Environmental conditions have changed as 
well, not the least of these being the Flint drinking water crisis and the perceptions and misperceptions of 
Flint River water quality it has occasioned.  

About the B-WET Grant 
The cornerstone of B-WET programming is the meaningful watershed education experience, or MWEE, 
defined by B-WET as learning that involves classroom and field experiences, represents a sustained 
activity, and is aligned with curriculum standards and benchmarks.  B-WET principles also emphasize 
professional development for teachers and alignment with the Great Lakes Literacy Principles and the 
GLRI Action Plan.    
 
Through this B-WET grant, the FRWC, in partnership with Discovering Place at the University of 
Michigan - Flint, science teacher Ann Novak, and other local and regional partners, launched the Flint 
River Bridges program.  The following were the core intended activities and outputs of the grant: 
 

1. A new 10-week science unit will be developed for middle-school students.  This unit will build 
on a core water-quality unit developed by Ann Novak for Create For STEM, adding basic 
watershed content, place-sensitive elements and resources, and a stewardship-action component. 

2. Up to 15 teachers will attend a five-day summer institute focused predominantly on this unit. 
3. Four school-year PD sessions will be held to build on the foundation laid at the summer institute 

and deliver as-needed coaching for teams.   
4. The fifteen teachers and building colleagues will implement the unit, choosing either a fall or 

spring window suitable for water quality testing and community action projects. Minigrants will 
be available to support community action projects, which are to be youth-led efforts, and each 
team will have at least one community partner. 

5. Each school-based team will participate in local outreach to decision-makers and other members 
of the community and will participate in the FRWC May 2020 student summit. 

 

EEE Virus and COVID-19 Pandemic 
The Flint River Bridges program and grant suffered two disruptive events in the 2019-20 school year.  In 
fall 2019, some of the participating schools faced a setback due to the Eastern Equine Encephalitis (EEE) 
virus, a mosquito-born illness that forced a suspension of out-of-door activities, including the water-
quality data collection planned by several participating teachers.  The FRWC had offered teachers the 
option of implementing the 10-week unit in the fall, the spring, or for teachers of part-year courses, both.  
While two teachers in less-affected communities were able to complete the unit in fall 2019, several 
teachers who had planned fall implementation revised their schedules to implement the rest of the unit in 
the spring. 
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Then, in mid-March 2020, the COVID-19 pandemic infected sufficient residents of Michigan that the 
governor declared a state of emergency and ordered public schools closed.  Most schools closed on or 
immediately after Friday, March 13.  While schools varied in the speed with which they were able to 
transition to remote instruction, most schools participating in Flint River Bridges suffered a gap of several 
weeks before instruction resumed.  Although the grant coordinator, Autumn Mitchell, developed several 
new watershed-related lessons suitable for online learning and made these available to participating 
teachers, for many Bridges teachers the COVID-19 shutdown effectively ended their grant-related work 
for the year. 
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EVALUATION APPROACH 

Evaluation Questions 
 
Several key questions were proposed for the evaluation of Flint River Bridges.  Those that can be 
addressed in this report include: 
 

1. After the summer institute, how confident are teachers in their ability to implement the unit, and 
how much has the institute developed their confidence to carry out the necessary tasks?  How can 
project staff best support the participants as they are implementing the unit?  

2. To what extent does the unit develop students’ Great Lakes literacy and understanding of 
pathways of human-caused water-quality degradation? 

3. How do teachers characterize project outcomes for themselves and their students? 

4. What modifications would make the unit more useable and useful for teachers? 

A fifth question added at the midpoint of the project was: 

5. What have teachers’ experiences been with unit implementation, including any effort during 
remote teaching and learning?  How do they think Flint River Bridges could be carried out if 
face-to-face teaching is interrupted in the 2020-2021 school year? 

A sixth question, which could not be addressed in 2019-20, was: 

6. In what ways do community-based action projects help to develop students’ stewardship 
attributes? 

 

Evaluation Methods 
 
The evaluation approach included the following activities and measures: 
 

1. A post-institute teacher survey to explore teachers’ perceived needs for the upcoming school year, 
their confidence with teaching various elements of the unit, and their expectations regarding 
timeline, participation of other teacher colleagues, and participation of community partners. 

 
2. Brief post-workshop surveys for the four school-year PD sessions. 
 
3. A student pretest/posttest focused on basic water quality knowledge and Great Lakes awareness. 

 
4. A year-end teacher survey/interview sequence to gauge teachers’ overall satisfaction with the unit 

and their experiences with remote learning and recommendations for the next school year. 
 
A planned post-only survey of students focused on stewardship, agency, and perceived skill gains was not 
carried out due to the COVID-19 pandemic; the stewardship-action projects associated with cultivating 
stewardship and agency did not occur for most students, and conditions were challenging for 
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implementing a survey.  Additionally, lines of questioning intended for the teacher interview series at 
year end could not be included for all but two teachers, including explorations of student learning gains 
and teacher growth.  These were replaced with discussions about the value of supplemental, FRWC-
developed online lessons provided during the pandemic and teachers’ experience with remote teaching 
and learning in spring 2020. 
 
 

The Evaluation Process 
 
Teachers completed the post-institute survey on July 19, the last day of the institute.  The survey was 
developed with input from lead staff at the FRWC, submitted to the FRWC and partners for feedback, 
revised accordingly, and conducted online. 
 
Brief surveys using a common format were implemented at the close of each of four professional-
development events hosted over the course of the school year.  The last of these was hosted remotely.  
These surveys were also conducted online and developed with the input of the project team. 
 
The pre/post test was a new instrument created for the grant with original multiple-choice and short-
answer questions plus an extended-response item derived from a longer assessment included with the 
unit.  Teachers were offered the option to substitute their own assessments for the posttest, but most did 
not reach this stage in the program due to the COVID-19 pandemic.  One teacher submitted examples of 
student products related to the unit as a source of supplemental evidence of student learning. 
 
All student pre/post tests were conducted online.  Pretests were administered between August 29 and 
September 25, 2019.  In the two locations where post-program tests were completed, one class (operated 
on a trimester basis) completed them in November 2019 and the other in January 2020.   
 
Approximately 369 students completed pretests, and 126 students completed posttests.  Of the 126 
students completing a posttest, 100 had completed a pretest.  Twenty students were eliminated from the 
dataset due to evidence of cheating on the assessment, leaving 80 students for pre/post analysis. These 80 
students are the focus of statistics in this report focused on pre/post change in tests.   
 
At the end of the school year, teachers responded to an online survey focused predominantly on 
evaluation of the unit, then participated in a brief (15-30 minutes) interview over Zoom. 
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FINDINGS 

 What are the characteristics of the participating teachers? What 
are their teaching assignments for the 2019-20 school year? 

 
Thirteen teachers took the post-institute survey and the demographics reported in this section are based on 
these teachers’ responses.   
 
The participating teachers were highly likely to have previously participated in the Flint River GREEN 
program, the FRWC’s longstanding watershed education program, but less likely to have previously 
worked with Discovering Place, the local area hub of the Great Lakes Stewardship Initiative, bringing 
expertise in place-based stewardship education.  Three teachers reported no prior experience with outdoor 
teaching. 
 

 
Figure 1 
 
The participating teachers reported an average of 15.5 years of teaching experience, ranging from three 
years to 28 years.  In the 2019-20 school year, they had diverse assignments: 
 

 Two taught across the curriculum 
 One taught social studies exclusively 
 One taught English language arts and technology   
 Six were exclusively science teachers, including one teacher who taught multiple STEM classes 
 One teacher taught science and social studies 
 One taught a STEM class and math   

 
The last teacher was a first-year retiree working in the support of two other teachers from her district. 
 
Most of the participating teachers taught multiple grades: six taught 7th and 8th, one taught 6th and 7th, and 
one taught 6th through 8th.  Two teachers taught 7th grade exclusively and two taught 8th grade exclusively. 
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Evaluation Question 1: After the summer institute, how 
confident are teachers in their ability to implement the unit, 
and how much has the institute developed their confidence to 
carry out the necessary tasks?  How can project staff best 
support the participants as they are implementing the unit? 

 
After the institute, teachers were asked to rate their confidence that they could carry out several tasks 
associated with complete implementation of the unit.  For each such task, teachers rated their confidence 
“now” and their confidence “before the institute.”  This type of after-the-fact pre/post rating is called a 
retrospective pre/post test.  While less reliable than true pre/post testing in some situations, it is 
considered more reliable than true pre/post testing in other situations, particularly when respondents are 
self-assessing their ability to perform tasks in which they are about to be trained.  A common 
phenomenon in such situations is that trainees report inflated confidence on a pretest (because they 
believe tasks will be easy or straightforward).  Once trained, they recognize that the tasks in question are 
more difficult than they had previously understood, and they report a lower level of confidence 
post-training than at the start.  Retrospective pre/post testing avoids this form of bias. 
 
Figure 2 shows pre/post confidence among the participating teachers related to a variety of Flint River 
Bridges tasks.  The graphic is sorted from highest to lowest based on pre-institute confidence ratings.  All 
items are based on a four-point response scale in which 1 = “not at all confident,” 2 = “not very 
confident,” 3 = “somewhat confident,” and 4 = “very confident.”   
 
As shown in the figure, teachers reported substantial gains in confidence for each item.  Additional 
observations include: 
 

 On average, before the institute, teachers were most confident in their ability to help students with 
water-quality sampling, likely due to the large number of teachers with prior experience with 
Flint River GREEN. 

 Teachers were least confident—both before and after the institute—in their abilities to develop 
community partnerships and to prepare students to present at the FRWC Summit. 

 Teachers felt significantly less prepared before the institute to introduce watershed and 
water-quality concepts in class than to carry out water-quality sampling activities. 

 On average, teachers expressed strong confidence by the close of the institute in their abilities to 
facilitate students in democratic decision-making, including choice of a community-action 
project.  These are skills many teachers lack when beginning place-based stewardship education. 
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Figure 2 
 
 
Teachers gave the institute 4.54 stars out of 5 possible.  All teachers rated the institute with either 4 stars 
or 5 stars. 
 
Teachers also provided feedback on the institute overall, rating its organization, time offered for 
discussion, and responsiveness of facilitators as well as the degree to which they received a “quality 
orientation to the unit.”  Responses are shown in Figure 3. 
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Figure 3 
 
As shown in the figure, most teachers “agreed” or “agreed strongly” with all items.  The most positive 
responses were regarding facilitators’ interest in participants’ questions; here, ten teachers “agreed 
strongly” and the remaining three “agreed.”  Most teachers also “agreed strongly” (8) or “agreed” (5) that 
the summer institute “game me a quality orientation to the unit.”  Ratings were still positive, but slightly 
less so, for the questions regarding organization and time allotted to discussion. 
 
Teachers were asked to rate their needs for support in carrying out the various tasks associated with full 
implementation of the unit.  The results are shown in Table 1 and were shared with program staff after the 
institute.  More than half of the teachers had at least some need for support with adding tools and 
resources into the unit, identifying resources and strategies for cross-curricular work, and preparing 
students to present at the Summit. 
 
 

Table 1: Teachers’ Support Needs  
No need 

for 
support 

A little 
need for 
support 

Some 
need for 
support 

High 
need for 
support 

Help with other logistics around water testing: 
transportation, materials, chaperones, etc. 58.3% 33.3% 8.3% 0.0% 
Help mastering the water quality content. 46.2% 38.5% 15.4% 0.0% 
Help with student management out of doors/at the 
stream site. 76.9% 7.7% 15.4% 0.0% 
Help with issues related to assessments. 46.2% 38.5% 15.4% 0.0% 
Help facilitating democratic decision-making/student 
voice. 61.5% 23.1% 15.4% 0.0% 
Help with elements of the unit focused on data 
analysis. 53.8% 30.8% 15.4% 0.0% 
Help aligning the unit to my required 
standards/curriculum. 61.5% 15.4% 23.1% 0.0% 
Help with elements of the unit focused on claims, 
reasoning, and evidence. 46.2% 23.1% 23.1% 7.7% 



 

EVALUATION REPORT:  - 9 - CIVIC RESEARCH SERVICES, INC. 
FLINT RIVER BRIDGES  1301 E. DAWSON  MILFORD, MI  48381 
JUNE 2020  (248) 752-0471   LMARCKINI@CIVICRESEARCHINC.COM 

Table 1: Teachers’ Support Needs  
No need 

for 
support 

A little 
need for 
support 

Some 
need for 
support 

High 
need for 
support 

Help working with students to identify and plan a 
community impact project. 38.5% 23.1% 38.5% 0.0% 
Help with working with partners in the classroom and 
community. 23.1% 30.8% 38.5% 7.7% 
Help my cross-curricular team coordinate the work and 
function effectively as a team. 38.5% 15.4% 23.1% 23.1% 
Help preparing for the Student Summit. 25.0% 25.0% 25.0% 25.0% 
Help identifying resources and strategies to address 
ELA, social studies, or math standards in connection to 
the unit and project. 30.8% 15.4% 30.8% 23.1% 
Help with technology, online mapping, and other tools 
and resources referenced in the unit or that you want to 
add. 15.4% 23.1% 38.5% 23.1% 
 
 
Throughout the school year, the project team hosted three in-person professional development events.  
The satisfaction ratings for these events were also very positive and are shown in Table 2.   
 

Table 2: Satisfaction Ratings with the School-Year Professional Development Events 
Scale: 1 (low) to 5 (high) 

Item 10/14/19 PD 10/28/19 PD 1/26/20 PD All PDs 
The practical value/relevance of the 
workshop to your teaching in general 

4.60 4.60 4.00 4.33 

The practical value/relevance of the 
workshop to your implementation of the 
Flint River BRIDGES unit 

4.80 4.70 4.50 4.60 

The amount and quality of discussion 4.80 4.60 4.83 4.71 
The quality of resources and materials 
distributed 

4.60 4.50 4.50 4.52 

The facilitation 4.60 4.70 4.67 4.67 
The location 4.40 4.50 4.33 4.43 
Your overall satisfaction 4.80 4.50 4.33 4.52 
 
A series of well-attended Zoom meetings were hosted after the COVID-19 shutdown.  While no formal 
evaluation was conducted of these meetings, the evaluator participated, and participants expressed their 
appreciation for the opportunities to connect with other teachers. 
 

Evaluation Question 2: To what extent does the unit develop 
students’ Great Lakes literacy and understanding of pathways 
of human-caused water-quality degradation? 

 
The pre/post test was a new instrument created for the grant with multiple-choice and short-answer 
questions plus an extended-response sequence that was derived from a longer assessment included with 
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the unit.  Teachers were offered the option to substitute their own assessments for the posttest, but most 
did not reach this stage in the program due to the COVID-19 pandemic.   
 
The students’ pre- and post-program scores for 80 students completing a pretest and posttest are shown in 
Figure 4.   
 

 
Figure 4 
 
The final test consisted of nine multiple-choice questions, three short-answer questions, and an extended-
response sequence with four questions.   
 
 
1. MULTIPLE CHOICE 

The multiple-choice questions (see the Appendix) explored water quality parameters (4 items), the 
definition of a watershed, the role of gravity in water flow, the proportion of continental and world 
freshwater in the Great Lakes, governance of actions affecting the Great Lakes, and trends in water 
quality in the Flint River.   
 

 
Figure 5 
 
Across both participating schools able to complete the unit, students participating in the evaluation 
improved their scores on the multiple-choice section of the test by an average of 36%.  Teacher A’s 
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students increased their scores on this section of the test by 40% while Teacher B’s students improved by 
about 18%.   
 

 
Figure 6 
 
Figure 6 shows performance on individual test items.  On most questions, the percentage of students 
responding correctly increased by 30% - 50%.  Some observations follow: 
 

 There was a particularly large gain (+57%) on the question focused on the Great Lakes’ 
contribution to world and continental freshwater, which only 13% could answer correctly on the 
pretest. 

 If viewed solely on identifying the right answer, students improved little when asked to identify 
“the pollutants that are doing the most damage in freshwater bodies in the U.S. today.”  However, 
students’ posttest responses show more growth than can be seen in the graphic.  

o On the pretest, students were attracted to the response option focused on chemicals 
dumped by factories, litter, and oil—as students typically are. 

o In both participating schools, the fraction choosing this option on the posttest was sharply 
reduced (from 40%+ on the pretest down to less than 10% on the posttest).   

o The correct response was “sediment from soil erosion, stormwater runoff carrying 
fertilizer and organic waste, and bacteria.”  Many students were drawn to a somewhat 
similar answer: “stormwater runoff carrying fertilizer and organic waste, litter, and road 
salt,” which is arguably the second-best answer of the set. 

 Students improved markedly (from 11% correct to 59% correct) on the question focused on 
trends in Flint River water quality, which was supposed to counteract a widely-held 
misperception that Flint River water was to blame for the Flint drinking water crisis.  However, 
the posttest score is likely still not where the FRWC would like to see it. 
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2. SHORT ANSWERS 

The short-answer items focused on human causes of organic runoff and sedimentation and on actions 
students can take to reduce nonpoint pollution.  Each was scored from 0 to 3 using a rubric.  Scoring 
generally adhered to the following pattern:  
 

 Answer is blank, “I don’t know,” or is completely wrong = 0 points 
 Answer demonstrates very limited understanding or is very cryptic = 1 point 
 Answer focuses on the topic but is missing an important component = 2 points 
 Answer is appropriate and sufficient = 3 points 

 
The scorer tried to avoid markdowns due to language or grammar, but language can be a limiting factor in 
responding to free-write questions. 
 

 
Figure 7 
 
Figure 7 shows results by teacher for the combined short-answer items.  In both sites, students increased 
their scores dramatically: Teacher A’s students’ scores improved by 43 percentage points and Teacher B’s 
scores by 49 percentage points. 
 

 
Figure 8 
 
Figure 8 shows performance on individual test items.  Scores rose substantially on all questions but there 
was a lot of variation in performance on these items.  Additional observations include: 
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 Patterns were similar across the teachers. 

 At the pretest, students frequently did not know what organic waste was, but by the posttest many 
students focused their answers on pet waste, grass clippings, or fallen leaves. 

 Scores for the question on soil erosion and sedimentation were lowest of this set of items at both 
pretest and posttest.  At the posttest, many students focused on construction sites, but instead of 
identifying best management practices for construction, they advised “no construction” or “no 
construction near rivers.”  These answers earned some points but often less than the full points 
possible. 

 Students earned higher pretest scores on the final item, focused on ways students can reduce 
harmful nonpoint pollution at school or home.  Since litter is a source of nonpoint pollution, many 
students received a point or two for the go-to answer for students when asked questions about the 
environment: “don’t litter” and its variants.  Even so, by the posttest students’ answers were more 
diverse, with references to fertilizer, pet waste, road salt, construction, and plantings as well as 
continuing references to litter. 

 
 
3. EXTENDED RESPONSE ITEMS 

The extended-response sequence presented a fictional scenario for the town of “Greenville” depicting 
human-caused water quality challenges along with water-quality testing results (see Figure 9). 
 
Students were asked:  

1. What are people doing in Greenville that is harming the quality of the water in the Greenville 
River?  (2 points) 

2. What evidence is there that water quality in the Greenville River has been harmed? (3 points) 

3. Explain as clearly as you can how the human activity you chose in question #1 affects the river 
water and organisms living in it. (3 points) 

4. How could the people of Greenville protect the river from this activity? (3 points) 
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Figure 9: Visual Exhibits for “Greenville”  
 
Scoring for this sequence was tolerant of a variety of student “diagnoses” of the problems in Greenville 
leading to degraded water quality.  For example, students could have focused on soil washing into the 
river from the construction site, and most did.  However, students might also have surmised that an 
overbuilt environment has heated rainwater, leading to thermal pollution and a subsequent cascade of 
effects, or students might have decided that the homeowners were overfertilizing their residential lawns, 
leading to excess organic matter in the water and a series of subsequent effects. 
 
Students in both locations performed very similarly on these items on both the pretest and the posttest.  
Overall scores for this section of the test are shown in Figure 10. 
 

 
Figure 10 
 
Figure 11 shows the item-by-item breakdown of scores.  The first item (“What are people doing…”) is 
scored 0-2; other items are scored 0-3. 
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Figure 11 
 
During the pretest, students struggled to identify what they saw in the picture that could be causing 
water-quality problems.  However, by the posttest, students did very well on this item, with most earning 
full points.  Additional observations follow: 
 

 Students struggled to use the water-quality testing parameters as “evidence” on the second test 
item in this sequence.  On the pretest, those that responded at all often pointed to the dead fish 
and algae visible in the picture.  On the posttest, while many students referenced the data table, 
they typically used only one measure and often failed to mention the visible problems in the river.  
Scores here were low due to limited use of available information. 

 On the third item, on the posttest, students quite frequently offered explanations that did not 
adhere to standards of scientific explanation.  These explanations tended to be superficial.  For 
example, one student’s explanation was, “the humans not cleaning it up causes their water quality 
to be very unhealthy.”  A second noted, “construction is causing soil erosion which puts sediment 
in the water.”  Many students also offered explanations that were simply wrong, as in: “Because 
the construction causes dead fish in the water because the chemicals they use,” or “by doing 
construction it harms the fishes by running down the drain.”  A final source of error on this item 
was several students’ suggestion of best management practices as a response to this question—
which was asking for an explanation of how behaviors on the land lead to degraded water quality 
and impacts on living things. 

 On the final question in this sequence, most students who lost points either recommended generic 
pro-environmental choices (e.g., “don’t litter”) or recommended that there be no construction.  
Full points were awarded to mentions of silt fencing or other barriers to the spread of construction 
soil.  When students identified a harm other than the construction in the picture, full points were 
awarded for any appropriate management practice for that issue. 
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Evaluation question 3: How do teachers characterize 
project outcomes for themselves and their students? 

 
1. STUDENTS 

Relatively few teachers were able to characterize outcomes for students due to the impact of COVID-19, 
which stopped the teachers and students in their tracks and made it impossible to field the student survey 
focused on stewardship and learning outcomes.  Both teachers whose students completed posttests were 
happy with the extent of growth demonstrated on the tests.  An additional teacher described enthusiastic 
student work even after the COVID-19 shutdown: 
 

“The questions that these kids are coming up with, the emails I'm getting now about the dam 
breaking. ‘How is that going to affect [things]?’ It's showing me that they are really taking this very 
seriously. They're very excited about it. The models: they were able to do a map of their 
watershed. This group was able to do that online, which is a hard lesson in itself. I did a 
screencast on how to do it. And they came up with questions that I couldn't answer all the time. I 
had one particular student that it looked like she was in a loop where [she wondered], ‘where did 
the water ever drain into the Flint River from my house?’ So good things have happened.” 

Some teachers reported that students were engaged with the unit while still in school, using such 
descriptions as “they loved it” or “they enjoyed it.”  Several teachers who are past participants in Flint 
River GREEN noted that, in general, their students enjoy the hands-on and outdoor elements of water-
quality testing.  One such teacher observed that the Flint River Bridges unit, with its additional content on 
stewardship action, is even better for students: 
 

“I personally like the way this is run. It's a little more/deeper detail than I was going into and, you 
know, bringing up some more information that was more helpful for the kids. But I've asked them 
throughout the semester how they liked it and what they thought, and I had actually had one 
person that took the class over because they liked it so much. And she really said that she really 
enjoyed this version compared to the version that I was doing.” 

 
2. TEACHERS 

Teachers were asked how their experience with Flint River Bridges this year helped them develop new 
skills or “stretch” as teachers.  Teachers who didn’t implement, or who implemented little of the unit, 
were often not asked this question or allowed to skip it.  Seven teachers offered thoughts about how they 
had grown through their experience with the grant.   
 
Three teachers noted that the introductory matter and the stewardship-action projects allowed them to 
expand the focus of their teaching and put it in a more relevant and engaging context for students.  A few 
comments follow: 
 

“It definitely exposed me to a lot more information. I was just giving the tip of the iceberg. for me it 
just like I said, was able to, I guess, educate me more on the topic itself, in being able to look at it 
and then be able to talk to the kids more in depth on certain things than just what I expose them 
to, which in the past had been just the testing process.” 

 
“It's [no longer] just a matter of, ‘we're going to calculate this number for the water quality index.’ 
It's, ‘Well, how are we going to then address that water quality to make it better? And who will you 
contact?’ So, within the process, meeting all the different people who are from all the different 
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stakeholder groups, I think was valuable to have them be able to be like citizen scientists, right? 
As opposed to just getting through a laboratory exercise.” 

A few teachers spoke about connecting with new tools and resources when asked if the unit 
helped them grow: 
 

“That Sage modeler, my class used it and I really, really liked it.  They ended up coming up with 
some really good stuff. And I actually ended up using some of the other features of that website 
than just the sage modeler.” 

 
“I would say probably with the technology and the maps programs, trying to make sure to figure 
that out before the kids, you know.” 

For several teachers, the unit and their 2019-20 teaching experience helped them brush up on their science 
content: 
 

“A lot actually.  I had to relearn how to perform all of the tests.” 

“Going to the institute last summer, I learned so much like, my last biology class was in like, 1980 
something. I really, really, I found it fascinating just having those resources, and I do teach a 
STEM elective. And I have been pulling some of those ideas in.  It was a lot more interesting than 
I thought it was gonna be, to be honest. [I had thought], ‘Don't make me do this,’ but it ended up 
being really helpful and interesting and Autumn is terrific.” 

 
One teacher noted that it advanced their ability to work with NGSS processes: 
 

“It made me work more with the NGSS - the claims, evidence, and reasoning - and I'm still really, 
really raw with that and trying to figure out how to push my kids a little bit harder to do a better job 
and to do some more scientific writing.  Even though my kids are challenged [in] reading, they 
can think logically.”  

 
A final teacher found that the remote teaching and learning environment, with fewer students 
participating and new lessons offered by the grant team, allowed her to deepen her content knowledge and 
slow down: 
 

“I was overwhelmed when we first started in the [spring after the COVID-19 shutdown]. I’m very 
sequential, very concrete and I’m like, ‘Oh my God, how am I going to get all this done?  How am 
I going to get this to the kids?’  This online part actually helped. I guess because I it made me a 
better teacher. I also had time to digest…In your class of 32 you're going all over the place trying 
to put out fires. Having them do it this way has given me time to research their questions, 
because I only had about 35 of the kids do it.” 

 
. 
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Evaluation question 4:  What modifications would 
make the unit more useable and useful for teachers? 

 
Teachers completed a year-end survey in which they indicated their level of use of each lesson in the unit 
and evaluated the effectiveness of the lessons.  Due to the unusual circumstances of the 2019-20 school 
year, teachers were encouraged to evaluate the lessons even if they had not had the opportunity to 
implement them; program staff wanted feedback on the new unit, even if it was tentative. 
 
Teachers’ reviews are shown in Figure 12.  With one exception, every teacher rated every lesson as “very 
effective” or “effective” when they rated the lesson at all.  The one exception is that one teacher rated 
lesson A, “Where is Water?” as a “mix of effective and ineffective.” 
 



 

EVALUATION REPORT:  - 19 - CIVIC RESEARCH SERVICES, INC. 
FLINT RIVER BRIDGES  1301 E. DAWSON  MILFORD, MI  48381 
JUNE 2020  (248) 752-0471   LMARCKINI@CIVICRESEARCHINC.COM 

 
Figure 12 
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There were relatively few suggestions offered to improve the unit.  One teacher felt that the list of 
resources could be streamlined and more thoroughly curated: 
 

“There’s so much information that I couldn't decide which information was the best to use. Instead 
of sending us too many different things, say ‘these are the top two or three suggestions that we 
recommend.’ …Especially with it being new and not being familiar with it, I was so overwhelmed.  
And I was trying to look at everything and piece everything together, you know, [so] I think I 
ended up spending some more time on things that I probably didn't need to.” 

 
Another teacher observed that one of the water-quality tests may be better as a demonstration: 
 

“I will say that for the dissolved oxygen. I think that is better as a demo because they're 
sometimes impatient when you're titrating. And they really enjoy the magic of the color changes.” 

 
Two teachers mentioned the student readers included with the unit.1  For one teacher, the readers were 
characterized as not particularly challenging or engaging: 
   

“The readings were not too terribly challenging for most students. They found them sometimes, 
you know…. they were not super excited about them. For the eighth graders that I have, for the 
most part, they are on the easier side for them.” 

 
The second teacher found the readers too difficult for students, but concurred that they were not 
particularly favored by students: 
 

“They really didn't like the readers…. they want everything to be fun. Yeah, it's not realistic….I 
would probably try to modify how I did the readers. There's 11 or 12. It… definitely helped 
timewise to be more like a jigsaw approach with the kids. The one thing that I did start doing later 
is I would do the reader with the kids, but I also would do like a WebQuest to give them a little bit 
more with the content.  They don't want to read it on paper, but they'll read it on the computer and 
it's really no different, you know, but for some reason in their mind, it's not the same.” 

 
An additional teacher, basing the review on only the exposure during the summer institute, found the unit 
overall to be challenging for students: 
 

“A lot of the lessons they got from Ann Novak out of Ann Arbor and her demographic of students 
is drastically different than ours. And a lot of the lessons are a bit too advanced. So that was my 
biggest issue, I was gonna spend a lot of time breaking down the lessons to their level of 
knowledge and abilities, or going to have to be cutting out stuff because it was going to take us 
way too long. I believe it needs to be differentiated between kind of high-level kids, versus kind of 
like, ‘Here's a good intro to where my kids would be at.’” 

 
Several teachers commented on their experiences working with the material as non-science teachers.  One 
social studies teacher commented at some length on the potential ties to social studies standards.   
 

 
1 A separate survey question regarding the readers yielded little useable information as most teachers simply 
commented that they were unable to progress far enough in the unit to be able to assess the value of the readers. 
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“One day that really sticks out to me was the day of the Summer Institute when they had a panel 
of stakeholders come in. That was a really good cool day, you know; there were people from 
government, a local farmer, people that worked for the city of Flint, it was a very interesting and 
diverse group of people there.  

Obviously, the unit itself is geared toward science class, right? But when you bring in factors like 
that panel, that's when you can start to talk about how the government plays into this, and that 
would be big with my class. So a lot of social studies teachers would say that when it's time to do 
an action project, and we're trying to decide what we're going to do and how we're going to do it 
and who we're going to consult with, there's a lot of civic process tie-ins that are possible. Like 
democratic decision making, and who will be affected if we were to do something to intervene like 
plant a buffer?  Well, who owns this land? And what kind of permits do we have? Or what kind of 
permission do we need to seek and, and who might be upset with us that would have a different 
kind of desired look and feel for this riverbank?  Or what have you. I've seen that done pretty 
successfully.” 

This teacher already operates a “local government simulation” at school in which students identify a civic 
action project in connection to local issues in the fictional town that is the focus of the simulation.  In the 
second semester this year,  
 

“…we went through and talked about all the different things that go into making a river polluted, 
and students did a lot of research on that and then figured out ways that they would propose to fix 
that issue in our town.  So, in that way, we were able to work together and use I think a couple of 
the student readers, just to kind of just read a little bit of background information, and things of 
that nature. So, it definitely added a new dimension to our local government.” 

 
A second non-science teacher was asked how the program could effectively support teachers whose 
background is in other parts of the curriculum.  The teacher noted that “it would have been helpful if there 
were specific lessons” tied to the other core subjects and that the teacher had been “kind of just left to my 
own devices and knowing my own standards that I have to teach and trying to make those connections on 
my own.”  
 
In another school, the ELA teacher had students read the book A Long Walk to Water as an introduction to 
the topic. She had planned to use the readers in class but was unable to complete the sequence.  In this 
school, teachers struggled with the reality that while they shared many students, some students were 
enrolled in only one of their courses, making it challenging to ensure each student had what they needed 
to succeed. 
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Evaluation question 5:  What have teachers’ 
experiences been with unit implementation, including 
any effort during remote teaching and learning?  How 
do they think Flint River Bridges could be carried out if 
face-to-face teaching is interrupted in the 2020-2021 
school year? 

 
 
1. IMPLEMENTATION BEFORE THE COVID-19 SHUTDOWN 

Figure 13 depicts the percentage of the unit that individual teachers were able to implement.  The teachers 
that reached 90% and 100% had their students complete pretests and posttests presented earlier in this 
report and worked in the fall.  Teachers who had intended to work exclusively in the spring, or throughout 
the school year, were mostly unable to make significant progress.   
 
 
 

 
 
Figure 13 
 
 
Teachers’ reported use of each lesson is shown in Figure 14.  As shown in the graphic, a few teachers 
worked out of sequence, reaching down into the later portions of the unit (focused on land use, consulting 
with stakeholders, and planning action projects).  However, after lesson D, 50% or more of teachers did 
not use each lesson due to COVID-19. 
 
Similarly, teachers indicated little use of the “extra” resources associated with the unit: 25% were unsure 
if they used any, 50% definitely didn’t use any, 17% used “a few,” and 8% (1 teacher) used “several.” 
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Figure 14 
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2. USE OF SUPPLEMENTAL LESSONS FOR ONLINE TEACHING AND LEARNING 

When schools were closed in March 2020, the program coordinator, Autumn Mitchell, developed a set of 
water-quality lessons suitable for online teaching and learning.  In the year-end survey, teachers were 
asked which (if any) of these lessons they had used.  Nine teachers (75%) did not use any of the lessons, 
while one teacher each used two lessons, five lessons, and six lessons.  In follow-up interviews teachers 
were asked why they had not used these lessons during remote teaching and learning.  One teacher 
described herself as having been in “survival mode” and noted that she liked the lessons but “just didn’t” 
use them.  One teacher had completed the unit and was onto other topics.  Most of the remaining teachers 
either weren’t science teachers, or were directed by their district to follow procedures that made use of the 
lessons impossible, such as creating paper packets, covering materials for MSTEP preparation, 
maintaining a uniform curriculum across departmental teachers, or sticking to review. 
 
3. IDEAS FOR 2020-2021 

In their year-end interviews, teachers were asked for their thoughts about implementing Flint River 
Bridges in the 2020-2021 school year if face-to-face teaching is impossible or interrupted.  Most teachers 
were not at the phase of their thinking where they had ideas that they found exciting; instead, in general, 
they acknowledged the difficulty and hoped that good options would emerge.  Some of the suggestions 
offered included: 
 

 Explore nature in your own environment:  One teacher suggested that students could explore 
their own yards and other nearby nature, observing seasonal change as well as where water flows 
and puddles in their yards and neighborhoods.  The teacher also acknowledged, however, that 
some of her students weren’t even allowed to go to the mailbox.  (At the time of the interview, 
Michigan was still under a lockdown.) 

 Use hybrid teaching and learning environments for hands-on learning when face-to-face: 
Two teachers felt that if their districts imposed a hybrid learning environment (generally 
understood to involve each student in school for a couple of days and learning remotely for a 
couple of days in order to reduce student populations in the building at any given time), they 
would be able to accomplish the hands-on element of the unit while students were physically on 
site.  Then, students could engage with readers and develop presentations during their at-home 
days.  One of these teachers has the benefit of a creek running through the school grounds. 

 Videotape the hands-on work: Several teachers thought the best that might be possible would 
be to videotape the water-quality testing and stream the video to students.  One teacher thought it 
might be possible for some students to get to a testing site on their own to carry out the testing, or 
that teachers could stream video of the activity in real time. 

 Use the remote lessons developed this spring: If students are fully learning from home, one 
teacher felt they would use the remote lessons developed this spring and try to engage a 
cross-curricular grade-level team for water-quality learning. 

 Send test kits home (or components of them):  One teacher sent pH test trips home this spring 
with good results and felt this allowed for at least some hands-on experience. A few challenges 
were noted by other teachers, including a shortage of test equipment (groups of 5-6 students 
typically share test kits at some sites) and hazard (several of the tests involve chemicals and 
heavy metals that could be dangerous at home). 

 Meet with small groups of students at the testing site: A couple of teachers felt that parents 
might be able to deliver students to a testing site for small-group work, and that teachers could 
schedule a few students at a time. 
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 Virtual labs or online simulations: Two science teachers, thinking more generally about the 
potential loss of all hands-on science, were interested in virtual labs that may be available online.  
One had already located a virtual pH lab offered (the teacher believed) by Glencoe.  One 
expanded on this idea by suggesting that students could use Google Docs to collaborate in small 
groups while working with their virtual labs. 

 
It is also important to note that, while some teachers said their districts or were offering voluntary summer 
PD useful for remote teaching, none of the participating teachers had mandatory summer PD on 
technology, remote platforms, or anything else related to remote teaching and learning.   
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CONCLUSIONS 
 
The summer institute and school-year PD were well reviewed by teachers and built confidence for 
teaching the unit.  Before-and-after confidence ratings showed substantial increases in confidence by the 
time the weeklong summer institute ended.  Teachers were least confident, both before and after the 
institute, in their abilities to help students connect with connect partners and to prepare to students to 
present at the FRWC summit.  Likely due to the significant prior experience of the participating teachers 
with Flint River GREEN—as well as the presence of science-teacher partners for the non-science 
teachers—the participants were very confident in their ability to facilitate the water-quality sampling at 
the core of the unit. 
 
COVID-19 and the EEE virus had overwhelming impacts on teachers’ ability to deliver the unit.  One 
teacher completed the unit in full with a cohort of first-trimester students and a second teacher completed 
90% of the unit (all but the stewardship-action project) and was able to deliver the posttest to students.  Of 
the remaining teachers, one reached the 60% mark and another the 40% mark, two completed 20-25% of 
the unit, and the rest completed 5% or less of the intended work.   
 
Although most students did not complete a posttest, those who did showed significant learning gains as 
well as persisting challenges using water-quality testing and observation to construct explanations. 
Large learning gains between the pretest and posttest were seen on every part of the test in both sites that 
completed the unit: overall test scores rose by an average of 37%, multiple-choice scores rose by 36%, 
short answer scores increased 44%, and scores for the extended-response questions increased 32%.  These 
are impressive results.  Final scores on the extended response segment of the test left something to be 
desired.  Students earned only 52% of the possible points on the posttest and had particular difficulty 
constructing explanations using the evidence provided in the scenario. 
 
Teachers reported enthusiasm among students and some growth outcomes for themselves. Several 
teachers commented on students’ enjoyment of the hands-on elements of the work and one teacher with 
prior experience in Flint River Green, and whose students completed the unit, found Bridges a superior 
unit to Flint River GREEN because of its inclusion of action projects and watershed fundamentals.  Three 
teachers said the additional context gave them better skills for making the material engaging, two teachers 
said they accessed new teaching tools, and several teachers said their experience built their fundamental 
skills for science teaching. 
 
Teachers gave the unit strong reviews.  Although most were not able to use many of the lessons, teachers 
rated the unit’s lessons as “very effective” or “effective” when they were willing to rate them at all.  The 
student readers were considered easy for some students and too difficult for others and were not a student 
favorite.   
 
Action projects and participation in the Summit are untested elements of the unit.  Only one small set 
of students had an action project and the intended Summit could not be held.  These elements of the unit 
have not been tested. 
 
The post-lockdown remote lessons were widely appreciated but not widely used.  Several factors 
conspired against widespread use of these lessons, the most notable of which were school and district 
policies that precluded their use, such as requirements to only review material or to offer a coordinated 
curriculum across all science teachers.  Those who did use them liked the lessons a great deal. 
 
Teachers had many ideas for implementing a Bridges-like program if remote teaching and learning 
continues in the next school year, but no single concept was most popular.  Teachers were at an early 
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stage of thinking on this topic when interviewed in May 2020.  Some recommended that students review 
video of water-quality testing; some recommended online simulations or labs; some thought parents could 
bring students to water-quality testing sites in small groups, or that students could do some or all tests at 
home.  Some teachers hoped for enough face-to-face time in hybrid teaching situations to support hands-
on science next year.  None seemed to be grappling with the realities of facilitating a stewardship-action 
project over the Internet. 
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RECOMMENDATIONS 
 
The recommendations below offer some suggestions to sustain and enhance the outcomes and impacts of 
the program.  Evaluation consultants lack full understanding of the myriad factors affecting programming 
choices, so the program staff’s own informed judgment is essential when considering each 
recommendation and its potential to sustain or improve the program. 
 

1. As part of program PD, help teachers tackle the challenge of offering Bridges—and other 
high-quality hands-on teaching and learning—via remote or hybrid teaching and under 
changing conditions.  Teachers are exhausted from what many described as the most 
difficult year of their teaching careers.  While they have ideas about what could be done to 
preserve the unit’s hands-on water quality testing experiences, they have not had a chance to 
compare notes with other teachers or think as a group about these challenges.  Few had real 
opportunities to use small-group synchronous teaching (e.g., breakout rooms on Zoom) this 
spring.  And none of the teachers seemed to even be considering options for a 
stewardship-action project designed and carried out remotely.  Help will be needed if these 
elements of the unit are to be carried out successfully in 2020-21.  Scenario planning—in 
which teachers anticipate shifts in the pandemic and related schooling processes—should be 
part of the official work of all participants in the coming year. 
 

2. Focus teachers on the claim-evidence-reasoning elements of the unit in PD.  These process 
skills were difficult for students completing the posttest and can be addressed in English 
language arts classes as well as in science. 

 
3. Provide more explicit and intentional support for non-science teachers and for teams.  

Obvious crosswalks to social studies exist in the stewardship-action project and planning and 
decision-making related to it. Public presentations, letters to stakeholders, science reading, 
and debates and discussions are opportunities to bring the unit into the ELA classroom.  Math 
is part of the water quality index and can be a part of stewardship-action projects where 
material, space, or financial calculations are required.  Teachers need guidance on where and 
how the unit crosswalks with their standards so they can plan classroom time accordingly, 
and teams need guidance on how they can collaborate across disciplines on an integrated 
project. 

 
4. Start thinking now about stewardship-action projects that can be done from home. Models 

are emerging for successful stewardship projects carried out from home.  Often, these 
emphasize civic action more so than ecosystem action.  For example, students can write to 
their local government or conduct education and outreach via social media.   

 
5. When resources permit, consider improvements to the student readers to support interest 

and differentiation.  Extensions could enhance value in more advanced classrooms while 
more pictures or curated video clips might improve the accessibility of the information.  
Teachers might have additional recommendations or may be able to point program staff to 
other reading materials in middle-school science that capture student interest.  
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Your name:  ________________________________  Your teacher: ____________________ 

What hour is it now?_________________________  What class is this?  ________________ 

Today’s date:  ______________________________ 

 
Please circle the letter of the one BEST answer for each question below. 

 

1. A watershed is:  
a. The headwaters, tributaries, and mouth of a river   

b. All of the land area that drains water to a lake or river   

c. A governmental organization that manages water quality in a given territory   

d. None of the above   

 

 
2.  The image above shows a river system that meets a lake at the point marked 

“mouth.”  As shown in the map, the water is flowing toward the river mouth.  

Why does the water flow that way? 

 
a. Temperature differences in the tributaries versus the mouth of the river cause water to 

flow toward the river mouth 

b. Aquifers cause water to flow toward the river mouth 

c. Gravity causes water to flow toward the river mouth 

d. None of these 

 

3. Which of the following are direct contributors to thermal pollution?  
a. Lack of tree buffers, excessive fertilizer use, algal blooms 

b. High pH, factory cooling systems, organic waste 

c. Soil erosion leading to sedimentation, excessive fertilizer use, organic waste 

d. Runoff from pavement, factory cooling systems, soil erosion 
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4. Excess nitrates and phosphates in the water are associated with: 
a. Stormwater runoff carrying fertilizers and soaps 

b. Stormwater runoff carrying animal wastes 

c. Both of the above 

d. Neither of the above 

 

5. Which of the following statements about dissolved oxygen is TRUE? 
a. Dissolved oxygen is the oxygen that fish breathe through their gills 

b. Dissolved oxygen is the same oxygen that is part of water molecules (H2O) 

c. A decrease in dissolved oxygen causes an increase in turbidity 

d. Dissolved oxygen is a harmful pollutant caused primarily by fertilizer overuse 

 

6. Which of the following best describes trends in water quality of the Flint River? 
a. Water quality has gotten worse over time due to increasing manufacturing and dumping 

into rivers and lakes 

b. Water quality has not changed much in the last 50 years 

c. Water quality has only recently started to improve 

d. Water quality has improved significantly since the Clean Water Act was adopted in 1972 

 

7. The pollutants that are doing the most damage in freshwater bodies in the U.S. 
today are probably: 

a. Sediment from soil erosion, stormwater runoff carrying fertilizer and organic waste, and 

bacteria 

b. Chemicals dumped by factories, litter, and oil 

c. Road salt, sediment from soil erosion, and chemicals dumped by factories 

d. Stormwater runoff carrying fertilizer and organic waste, litter, and road salt 

 

8. Governments whose laws and regulations affect the Great Lakes include:  
a. The State of Michigan and the United States government   
b. The United States and Canada   
c. The United States and Canada; and the states bordering the Great Lakes (Michigan, 

Wisconsin, Illinois, Indiana, Minnesota, Ohio, Pennsylvania, and New York)   
d. The United States and Canada; the states bordering the Great Lakes; the Canadian 

provinces of Quebec and Ontario; tribal governments; and communities on the lake 
shores and other waterways of the watershed   
 

9. Fill in the blanks:  The Great Lakes hold approximately ____% of the fresh 
surface water in the North American continent and _____% of the fresh surface 
water in the world.   

a. 5% (North America) and 3% (world)   

b. 20% (North America) and 10% (world)   

c. 70% (North America) and 30% (world)   

d. 95% (North America) and 20% (world)   
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Please write a brief answer to each question below. 

 
10. What is one important way people can help prevent organic waste runoff to 

streams and rivers?   

 
 
 
 
 
 
 

11. What is one important way that people can help prevent soil erosion and 

sedimentation in streams and rivers?  

 
 
 
 
 
 

12. What is one way you can reduce harmful nonpoint pollution from where you 

live or go to school?  
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Using this picture of Greenville City and the Greenville River, the Greenville water 
quality measures, and the water quality standards on the last page of this test, please 
answer the following questions: 

 

 

13. What are people doing in Greenville that is harming the quality of the water in 
the Greenville River?   

Pick ONE thing that the picture tells you people are doing (or did) that hurts water quality and write it 
down.  Continue to think about this one thing that people are doing for the rest of the questions in this 
section. 

 

One thing people have done is:  ______________________________________________________ 

 

 

 

 

Greenville Water Quality 
Measures 

Point A  Point B  Point C 

Turbidity   15 JTU  165 JTU  130 JTU 

Total Solids  95 mg/L  450 mg/L  452 mg/L 

Temperature  11.8° C  22° C  25° C 

Nitrates  1.5 mg/L  3.5mg/L  6 mg/L 
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14. What evidence is there that water quality in the Greenville River has been 
harmed? 

 

Evidence of harm to water quality is seen in:  ________________________________________________ 

 

 
 

 
 

 
 

 

 

 

15. Explain as clearly as you can how the human activity you chose in question #1 
affects the river water and organisms living in it. 

 

 
 

 
 

 
 

 
 

 

 

16. How could the people of Greenville protect the river from this activity? 
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Water Quality Standards 
 

Use these standards with your pretest and posttest for Bridges. 

 

  Excellent  Good  Fair  Poor 

pH  6.5‐7.5  6.0‐6.4 or 7.6‐8.0  5.5‐5.9 or 8.1‐8.5  Below 5.5 or above 8.6 

Temperature  0 ‐ 2oC change  2.1 – 5oC change  5.1 ‐ 10oC change  >10oC change 

Nitrates  0‐1 mg/L  1.1‐3 mg/L  3.1‐5 mg/L  >5 

Turbidity  0‐10 JTU  10.1‐40 JTU  40.1‐150 JTU  >150 JTU 

Total solids  <100 mg/L  101‐250 mg/L  251‐400 mg/L  >400 mg/L 

 

 
 
 
 


