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Introduction 

FLOW is part of a larger Pontchartrain Conservancy strategy 
to facilitate the creation of locally-focused, watershed 
curriculum using NOAA’s Meaningful Watershed Educational 
Experiences or MWEE principles in parishes throughout the 
Pontchartrain Basin. The first iteration of FLOW was 
implemented in St. Bernard Parish, Louisiana and was funded 
by a NOAA BWET Systemic Grant. Ten teachers and one 
district facilitator were trained over the course of the project. 

 
Dragonfly nymph (Credit: Kimberly Cooke) 

This curriculum was collaboratively designed by participating teachers for their 7th 
grade science classes. The teachers developed, tested, and implemented this locally-
focused watershed curriculum. The curriculum also incorporated feedback from 
math, social studies, and art curriculum specialists. Nine sets of comprehensive FLOW 
lessons plans were developed during FLOW Workdays. They feature local field-based 
investigations at the Mississippi River, in St. Bernard State Park, and at a local Wetlands 
Observatory. 

Activities include: 

● Fieldwork in locations including the Mississippi River, wetlands, and more 
● Utilizing science equipment such as refractometers and stream tables 
● Collecting data on water quality, pollution, invasive species, and more 
● Opportunities for stewardship within their communities 

The goals of this curriculum for students include: (1) the short-term outcome to 
increase awareness and knowledge of environmental issues in the watershed, (2) the 
intermediate outcomes to increase student confidence in participating in watershed 
literacy-based MWEEs and to increase student critical thinking related to locally 
relevant environmental issues, (3) the long-term outcome to shift environmental 
attitudes related to local issues. 
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Notes on the FLOW Curriculum 

The following terms explain specific elements of the FLOW curriculum. 
 
Sessions 
Sessions are based on a typical class period. In this case, the class periods were 
assumed to be about 50 minutes. A two session lesson would require two class periods. 

 
Science Journals 
To support long-term retention of concepts, science journals are used throughout the 
curriculum to capture students’ reflections and explorations. These journals can be 
classic composition notebooks or notebooks chosen by students.  
 
Standards 
The standards included in the lesson plans are based on Louisiana state standards for 
7th grade science, math, social studies, and art. However, the lessons can support a 
variety of standards. 
 
STEM Kits 
FLOW STEM kits were provided to St. Bernard Parish middle schools to support activities 
in each lesson. The kits include materials for a variety of topics ranging from water 
quality testing, to marine debris and microplastics, to climate education and other 
coastal topics such as the effects of coastal land loss. The lessons link to an inventory 
for the Kits for use as a reference for those who do not have access to the FLOW STEM 
Kits. 

Vocabulary   
Select terms are highlighted in each lesson. Although there are not specific vocabulary 
activities in the lessons, these terms should be covered with students with a method 
they would typically use in their classrooms. 

 
Plan Ahead  
Several activities in the FLOW lessons require the teacher to plan ahead. These activities 
include field days such as water quality testing and invasive species population data 
collection. They also include booking speakers for the career pathways guest speaker 
and preparing science equipment. Please be sure to review the “Teacher Preparation 
Preview for the 5 Es” and each lessons’ “Preparations” for details on these tasks. 



FLOW Resources

Orientation

Watershed Concept

Watersheds are areas of land that water
travels over as it makes its way to large
bodies of water, such as the Gulf of
Mexico. Everyone lives in a watershed.
Watersheds can include rivers, urban
areas, farms, forests, and lakes. There
are many issues facing our watersheds
including pollution, land loss, and
invasive species.

Learning Objectives

Engage: Students will create a pattern
by following a simple set of directions.

Explore: Students will explore patterns
on the Earth’s surface and in their
watershed.

Explain: Students will build a model
watershed and identify its parts.

Elaborate: Students will identify
environmental issues that occur in a
watershed.

Evaluate: Students will design a display
to communicate FLOW data and
findings.

Series Information

Grade Level: 7th

Time Required : 3 Sessions

Driving Question: What is a watershed?

Louisiana Standards:
Engage: Math: 7.MP.7, 7.MP.8
Explore: 7-MS-ESS2-4
Explain: 7-MS-ESS2-4, 7-MS-LS2-4,
7-MS-LS5, Art: VA-CE-M7
Elaborate: 7-MS-ESS2-6
Evaluate: 7-MS-ESS2-4 Art: VA-CE-M5

Overview

In this series of investigations, students
will build a model to understand the
parts of a watershed. They will also
design and build a dedicated display to
communicate their findings during
FLOW investigations.

www.scienceforourcoast.org 1



Why is this topic important?

Watersheds are essential resources for a
variety of organisms. They provide food,
shelter, and of course, water. Rivers, streams,
lakes, and ponds are all connected through
the water cycle. As it rains, the runoff that
moves across the land in a watershed finds its
way to larger bodies of water and into
groundwater.

Unfortunately, water and land in our watersheds are both facing multiple environmental
issues. Many of these issues are related to human activity such as  water quality, marine
debris/microplastics, and invasive species. By researching and understanding the issues
facing our watersheds, we can propose and participate in possible mitigation of the
negative impacts these issues are having on our watersheds.

Teacher Preparation Preview for the 5 E’s

Engage: For this session, you will decide on a science journal that can be used for the
entire year and outline and review the procedure to follow with the students.

Explore: For this session, you will review how to use Google Earth and decide on small
groups.

Explain: For this session, you will reserve and retrieve the Orientation STEM Kit, decide on
small groups, and prepare 3 watershed modeling kits.

Elaborate: For this session, you will review how to use Google Earth and decide on small
groups.

Evaluate: For this session, you will choose a location outside of the classroom for a
year-round display, decide if the students will be making or just designing the display,
and decide on small groups.

www.scienceforourcoast.org 2
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Engage

Patterns in Nature

Patterns in nature are common. We see them in the smallest components of the
universe, such as atoms, to the largest, the way stars are distributed in a solar
system. Watersheds also have discernible patterns as water moves through the
water cycle.

To learn more, visit Smithsonian Magazine’s “The Science Behind Nature’s Patterns.”

Learning Objective

Students will create a pattern by following a simple set of directions.

Lesson Information

Grade Level: 7th

Time Required: 10 min (Lead in to Explore)

Key Concept: Patterns in nature

Louisiana Standards:
● Math: 7.MP.7, 7.MP.8

Overview

In this session, students listen carefully to instructions in order to create a pattern.

www.scienceforourcoast.org 3

https://www.smithsonianmag.com/science-nature/science-behind-natures-patterns-180959033/


Preparations

1. Decide on a science journal that can be used for the entire year. Outline the
procedure to follow for making entries and review it with students prior to the
session.

Materials Needed:
Paper
Clipboards
Crayons/Colored Pencils/Markers
Images of Patterns (nervous systems, city
lights at night, tree, deltas)
Science Journal

Vocabulary:
Delta

Teacher Directions

1. Ask students to work with a neighbor. Give each team a clipboard with a piece
of white paper and some crayons or colored pencils. Explain that they are going
to work together to create something that has many parts but will form a whole
system. Ask the teams to discuss each direction and then decide how to
complete it on their paper.

a. Ask students to draw a long line.
b. Ask students to draw three smaller lines from the end of that line.
c. Ask students to draw three smaller lines from each of those lines.

2. When they have finished, ask them to look at their picture. What does it remind
them of?  Possible answers might include a tree, delta, etc. Explain that they
have created a pattern that we see throughout nature, including watersheds.

3. Share the images of the patterns in nature (end with the image of the delta as a
segway to watersheds). Ask students to reflect on these patterns in their science
journals. How are they similar? How does electricity move through the nervous
system and the city’s electric grid? How does water move through the tree and
the delta? Why might these patterns be important?

Documents to Print
None

www.scienceforourcoast.org 4

https://www.123rf.com/photo_15181779_front-view-of-male-nervous-system.html
https://www.dreamstime.com/london-city-lights-map-night-satellite-view-london-city-lights-map-night-satellite-view-aerial-view-london-global-image169562866
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Explore

Watersheds

The patterns in watersheds are shaped by the water cycle, which is driven by the sun.
The topography of an area, the geology, and the human activity in a watershed all
affect the way water moves through a watershed. Watersheds come in all shapes and
sizes and each one is home to unique plants and animals.

To learn more, visit USGS’ “Watersheds and Drainage Basins"

Learning Objective

Students will explore patterns on the Earth’s surface and in their watershed.

Lesson Information

Grade Level: 7th

Time Required: ½ Session

Key Concept: Watersheds

Louisiana Standards:
● 7-MS-ESS2-4

Overview

In this session, students will look for and identify patterns on the Earth’s surface using
Google Earth. They will also identify patterns and features in their local watershed.

www.scienceforourcoast.org 5
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Preparations

1. Preview Google Earth. Ensure that you are comfortable with explaining to the
students how to use the various tools, etc.

2. Prior to the session, decide how to divide the class into small groups who will work
together during this investigation.

Materials Needed:
“What is a Watershed”
Google Earth
Computers
Internet
Science Journals

Vocabulary:
Bodies of Water
Elevation
Topography
Watershed

Teacher Directions

1. Share Battle River Watershed’s “What is a Watershed.” Ask students to discuss
the patterns they saw in the video. How are they like the patterns they have
been exploring?

2. Demonstrate how to use Google Earth to zoom in on a specific watershed (not
your local watershed).

3. Sort students into their small groups. Ensure that each group has access to a
computer and the internet with Google Earth loaded. Explain to students that
they will be looking at the topography of their local watershed and that they will
note patterns and features of interest in their watershed in their science journals.

a. Ask the following questions: What patterns do they notice when they are
zoomed out? How do the patterns change when they zoom in? What is
making the patterns? (rivers, mountains, cities, etc.). Discuss common
features found in their watershed (waterways, wetlands, etc.).

b. Ask students to record their observations in their science journals with
notes and sketches. (Examples: How do the waterways connect? How do
humans use this watershed?)

c. Explain that they will build a 3-D model of a watershed in their next session.

www.scienceforourcoast.org 6
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https://www.google.com/earth/


Documents to Print
None
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Explain

The Water Cycle

Water is a finite resource. It plays a role in everything from sustaining life on Earth to
shaping its surface. The sun is the driving force behind the cycle that moves water. Due
to the transfer of heat, water cycles through the physical states of gas, liquid, and solids
in various combinations. All the water on our planet moves through this cycle endlessly.

To learn more, visit USGS’ “The Fundamentals of the Water Cycle.”

Learning Objective

Students will build a model watershed and identify its parts.

Lesson Information

Grade Level: 7th

Time Required: 1 Session

Key Concepts: Watersheds and the water cycle

Louisiana Standards:
● 7-MS-ESS2-4, 7-MS-LS2-4, 7-MS-LS2-5
● Art: VA-CE-M7

Overview

In this session, students will build a model watershed and identify its parts, including
potential headwaters, rivers, lakes, tributaries, distributaries, deltas, and gulfs. They will
make predictions about how the water will travel and where these features will form.
They will also reflect on their observations.

www.scienceforourcoast.org 8
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Preparations

1. Reserve (using the Kit Checkout form) and collect the Orientation STEM Kit.
2. Prior to the session, decide how to divide the class into three groups who will

work together during this investigation.
3. Prepare 3 group watershed modeling kits. Include a small pool, plastic building

blocks, a plastic tablecloth, a watering can with water, and a set of the Parts of
a Watershed cards (laminate if preferred).

Materials Needed:
Water Cycle Diagram
Orientation STEM Kit
Science Journals

Vocabulary:
Distributary
Groundwater
Headwaters
Hydrology
Surface Water
Tributary
Urban
Water Cycle
Watershed
Wetland

Teacher Directions

1. Share the Water Cycle Diagram. What do students notice? (possible answers:
elevation, bodies of water, directional arrows, etc.). Explain that this process is
what moves water through a watershed.

2. Ask students to recall the definition of a watershed. What do they remember
about the watersheds they explored on Google Earth? What patterns did they
notice? What shapes? Explain that they will be creating a 3-D model to explore
the movement of water in a watershed.

3. Pass out the group kits to the 3 predetermined groups. Ask students to look
through the Parts of a Watershed cards. Do they know all of the vocabulary?
Review any words as needed. Have students explore the items in the kit for a few
minutes and discuss how they can use them to build a model watershed.

www.scienceforourcoast.org 9
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4. Explain that they will be using the building blocks to create the topography of
their watershed. When they are satisfied with the shape of their watershed, they
will cover the building blocks with the plastic tablecloth (Tip: encourage students
to shape the tablecloth to create additional features in their watershed).

5. Have each group choose an area in the class to set up their model. Remind
students to collaborate on the building of the model. Give groups an allotted
amount of time to build their model. Ask students to sketch their models in their
science journals and instruct groups to use the Parts of a Watershed cards to add
predictions of where lakes, rivers, distributaries, etc. will form on their models when
it begins to rain. If able, have students place the cards on their models to match
their predictions.

6. Ask students to make it rain in their models by pouring the water in the watering
cans on their highest elevation (Tip: encourage students who are pouring the
water to do it slowly to make observations of the flow of the water through their
models easier). Ask group members to discuss the results. Were their predictions
correct? Where did rivers form? Do they flow into each other like the features of
the watersheds on Google Earth? Were there any surprises? Where does the
water eventually end up? How is this mimicking the water cycle?

7. Ask students to reflect in their science journals. What did the model help them
understand about watersheds? What questions do they still have?

Documents to Print
Parts of a Watershed Cards (can be laminated for reuse)

www.scienceforourcoast.org 10
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Elaborate

Local Waterways

Each watershed has its own components that may include lakes, streams, deltas, and
other water features. These features are often connected and share certain
characteristics. Many factors can impact these waterways, including human activity
and hurricanes.

To learn more, visit EPA’s “How’s My Waterway?”

Learning Objective

Students will identify environmental issues that occur in a watershed.

Lesson Information

Grade Level: 7th

Time Required: ½ Session

Key Concepts: Threats to a watershed, maps as data

Louisiana Standards:
● 7-MS-ESS2-6

Overview

In this session, students will collaborate to create an illustrated map of potential
environmental issues in their watershed. They will create a symbol for each issue and
place them on the most likely location where the issue could be occurring.

www.scienceforourcoast.org 11

https://mywaterway.epa.gov


Preparations

1. Review how to use Google Maps to create a map with the needed information
such as urban areas, roads, waterways, etc.

2. Prior to the session, decide how to divide the class into six groups who will work
together during this investigation.

Materials Needed:
Google Maps
Science Journals
Index Cards
Colored Pencils
Tape, Magnets, etc. (to add cards to
the projected map)

Vocabulary:
Coastal Land Loss
Invasive Species
Marine Debris
Microplastics
Natural Disasters
Water Pollution

Teacher Directions

1. Sort students into predetermined groups. Ask them to use their science journal
entries to discuss what they know about watersheds? How does water move
through a watershed? What are some of the features of a watershed?

2. Project a Google Map of your local watershed. Ask students to brainstorm
possible threats to their watershed and record their answers in their science
journals (examples: pollution, hurricanes, floods, etc.). How do they know these
could be possible threats (examples: observation, read an article, etc.)? Instruct
students to choose up to three issues to illustrate and add to the map.

3. Give students an allotted amount of time to collectively label and create simple
illustrations to represent their threats to the watershed. When students are
finished, ask the groups to place their illustrated cards on the projected map (use
tape or magnets, etc.). on the location in the watershed where they think the
threat is most likely to occur.

4. Review the threats they have added to the map. Share other threats that may
have been left off and vocabulary, as necessary. Explain that they will be
completing FLOW investigations throughout the year on many of the threats they
have identified.

www.scienceforourcoast.org 12
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5. Ask students to sketch the projected map in their science journals and reflect on
their expectations for these upcoming investigations.

Documents to Print
None

www.scienceforourcoast.org 13



Evaluate

Interactive Displays

Displays are often an effective way to communicate information. They can highlight
accomplishments, show off interesting projects, and feature valuable reference
materials. For science, they can be an amazing tool to inspire critical thinking! By
creating interactive displays, students can continue to grow their knowledge and
understanding of a topic or concept.

To learn more, visit We are Teacher’s “35 Interactive Bulletin Boards that will Engage
Students at Every Level."

Learning Objective

Students will design a display to communicate FLOW data and findings.

Lesson Information

Grade Level: 7th

Time Required: ½ Session - 1 Session

Key Concepts: Science Communication

Louisiana Standards:
● 7-MS-ESS2-4
● Art: VA-CE-M5

Overview

In this session, students will collaborate on a display design. The display will
communicate the results from their FLOW investigations outside their class all year.

www.scienceforourcoast.org 14

https://www.weareteachers.com/interactive-bulletin-boards/
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Preparations

1. Choose a wall or an area outside of the classroom that can be used all year for
the final display design. Decide what materials the students will have to choose
from for their design (a bulletin board, paper, borders, 3-D features, etc.).

2. Decide if the display will be made by the students or if it will be set up based on
their designs. If the students will be making the display, plan for 1 session during
Evaluate.

3. Prior to the session, decide how to divide the class into six groups who will work
together during this investigation.

Materials Needed:
Paper/Pencils
Materials for the Display

Vocabulary:
Science Communication

Teacher Directions

1. Sort students into six groups. Ask them to discuss the best way to share
information (social media, a letter, etc.). Explain that they will be sharing
information throughout the year about their FLOW watershed investigations.
Challenge each group to design an appropriate display space for sharing the
answer to the driving question for this series of investigations: “What is a
watershed?” List on the board the factors to consider:

a. Where will it be? (show them)
b. What materials are available?
c. Who will be able to see it?
d. How can we add items (tape, magnets, etc.)?
e. Will it be interactive? How?
f. Any additional relevant factors

2. Give students an allotted amount of time to collaborate on their designs and
record them on the provided paper. Collect the designs and hang them for all
to see.

3. Ask each group to share the thinking behind their designs. Encourage feedback
for each group’s design. As a class, decide on the final design (incorporate ideas
from each design if possible).

www.scienceforourcoast.org 15



4. Make the display based on the final design, and if students are making the
display, review class procedures for a group project, and budget adequate time
to complete the display.

Documents to Print
None

www.scienceforourcoast.org 16



FLOW Resources

Water Quality

Watershed Concept

The health of our waterways is critical for
a number of reasons. The organisms that
live in the water require specific
parameters like an ideal pH range,
sufficient dissolved oxygen, the absence
of toxic pollutants, and a variety of
other factors. By monitoring these
various parameters, we can collect
data that can inform possible mitigation
of impaired water quality.

Learning Objectives

Engage: Students will learn to use tools
that are used to monitor water quality.

Explore: Students will collect data to
determine the quality of water in their
local watershed.

Explain: Students will analyze water
quality and aquatic macroinvertebrate
data collected in the field.

Elaborate: Students will decide how to
showcase their water quality data.

Evaluate: Students will use the CER
format to reflect on the driving question.

Series Information

Grade Level: 7th

Time Required: 5 ½ Sessions

Driving Question: How do we know if the
water in our watershed is healthy/safe?

Louisiana Standards:
Engage: N/A
Explore: 7-MS-ESS2-4, 7-MS-PS1-2,
Explain: 7-MS-ESS2-6, 7-MS-LS2-5, Math:
7.RP, 7.SP
Elaborate: 7-MS-LS2-5
Evaluate: 7-MS-LS1.6

Overview
In this series of investigations, students
investigate a local waterway. They will
learn to use a variety of tools to monitor
the quality of water in the field,
including refractometers, turbidity tubes,
and more. *Includes fieldwork
off-campus.

www.scienceforourcoast.org 17



Why is this topic important?

Water is a critical resource that provides
drinking water, irrigation for food crops,
recreation, and wildlife habitat. Our activities
have a direct impact on the health of our
waterways. These aquatic ecosystems
maintain complex relationships between
their pH, temperature, salinity, dissolved
oxygen, and many other factors. Changes in
these parameters can make a once balanced ecosystem inhospitable.

A freshwater marsh that has been inundated with saltwater during a hurricane is not
able to sustain the freshwater organisms that live there while it is still impaired. This water
cannot irrigate crops or be used for drinking water. Water quality testing allows scientists
to monitor the health of these diverse waterways.

Teacher Preparation Preview for the 5 E’s

Engage: For this session, you will reserve and retrieve the Water Quality Monitoring STEM
Kit, review “Water Sampling with Bayouside Classroom” PDF and the tip sheet for water
quality and aquatic macroinvertebrate procedures, prepare 6 group kits, and prepare
water samples.

Explore: For this session, you will reserve and retrieve the Water Quality Monitoring STEM
Kit, plan and prep for field work at a local waterway, review water quality and aquatic
macroinvertebrate procedures, and prepare 6 group kits.

Explain: For this session, you will review the water quality data students collected and
decide how to facilitate data sharing and discussion.

Elaborate: For this session, you will prepare your class display space and gather your art
supplies.

Evaluation: For this session, you will review the CER format.
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Engage

Scientific Tools

Scientific tools are essential for the collection of data in the field. For water quality
testing, these tools include refractometers, turbidity tubes, thermometers, and more. By
using these tools, we can understand salinity levels, pH, dissolved oxygen levels, and
water clarity. Collectively this data helps us determine the water quality in a specific
waterway.

To learn more, visit Massachusetts Water Resources Authoritiy’s “Water Quality.”

Learning Objective

Students will learn to use tools that are used to monitor water quality.

Lesson Information

Grade Level : 7th

Time Required : 2 Sessions

Key Concepts: Water quality parameters, how to use scientific tools, bioindicators

Louisiana Standards:
N/A

Overview

In these sessions, students will practice using water quality monitoring tools such as
refractometers. They will review the parameters of water quality including, pH, salinity,
temperature, turbidity, and more. They will also review procedures for other tools used
to ID aquatic macroinvertebrates.
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Preparations

1. Reserve (using the Kit Checkout form) and collect the Water Quality Monitoring
STEM Kit.

2. Review “Water Sampling with Bayouside Classroom” PDF and the tip sheet for
how to sample water and use water quality testing tools.

3. Prior to the session, decide how to divide the class into six groups who will work
together during this investigation.

4. Prepare group water quality kits (6 caddies). Include 1 LaMotte Dissolved
Oxygen Kit, a pair of goggles, non-latex gloves, pH strips (leave in container to
keep dry), a turbidity tube, a thermometer, a refractometer, clipboard with both
datasheets, and pH, nitrate/nitrite, and dissolved oxygen graphics (in STEM kit).
They should also include one petri dish, a spoon, a magnifying glass, and a
plastic dishpan to review the collection of aquatic macroinvertebrates. NOTE:
Because of the high cost of phosphate and nitrate/nitrite strips, they are not
included in the group kits. Instead, a single strip for each test will be handed out
to groups by teachers.

5. Prepare 6 buckets of tap water by rinsing each bucket three times with the water
and using the fourth draw as the sample. Be sure to fill the bucket ¾ full with
water. Use the buckets included in the Water Quality Monitoring STEM Kit.

6. Fill one clear container with water. The water can be dirty or clean depending
on what kinds of descriptive words the teacher would like students to generate.

Materials Needed:
Water Quality
Monitoring STEM Kit
6 Plastic Caddies
Water Quality Data
Sheet
Aquatic
Macroinvertebrate Data
Sheet

“Water Sampling with
Bayouside Classroom”
PDF
Stroud MacroKey (print
copies if needed)
Clipboards/Pencils
Clear Container
Science Journals

Vocabulary:
Aquatic -
Macroinvertebrate
Dichotomous Key
Dissolved Oxygen
Nitrates/Nitrites
pH
Phosphates
Salinity
Refractometer
Turbidity
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Teacher Directions

Session 1:

1. Put a clear container of water in front of the students (the water can be dirty).
Ask them to generate words to describe the water. Write the words on the
board. Ask students to come up and circle words that they think describe the
health or safety of the water in the container (i.e., clear, clean, dirty, etc.). Ask
students to explain why these words are indicators of the health/safety of the
water.

2. Explain that there are tools that we can use to verify the health/safety of water.
Pass out the group kits to the 6 predetermined groups. Have students explore the
tools in the kit for a few minutes and discuss what they may measure.

3. Explain how the water sample was collected. Be sure to emphasize the
importance of washing the bucket three times with the water to remove any
residual contaminants.

4. Ask students to define temperature. Share the definition. Ask students to find the
tool that they think would measure temperature. Demonstrate how to take the
temperature of the water sample (refer to Blackline Master #2 in “Water
Sampling with Bayouside Classroom” PDF). Using the demonstrated procedure,
have the students take the temperature of the water sample and record it on
their datasheet.

5. Ask students to define pH. Share the definition. Ask students to find the tool that
they think would measure pH. Demonstrate how to take the pH of the water
sample (refer to this video from Med Lab Diagnostics). Using the demonstrated
procedure, have the students take the pH of the water sample and record it on
their datasheet.

6. Ask students to define nitrates/nitrites. Share the definitions. Show the  students
the tool that measures nitrates/nitrites. Demonstrate how to take the
nitrates/nitrites measurement of the water sample (refer to the image in
“Nitrate/Nitrite Test Strips” product listing). Using the demonstrated procedure,
have the students take the nitrates/nitrites measurement of the water sample
and record it on their datasheet.

7. Ask students to define phosphates. Share the definition. Show the  students the
tool that measures phosphates. Demonstrate how to take the phosphate
measurement of the water sample (refer to this video from Natural Chemistry
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LLC). Explain that this data will be collected by the teacher. Have the students
record the phosphate measurement on their datasheet.

8. Ask students to define salinity. Share the definition. Ask students to find the tool
that they think would measure salinity. Demonstrate how to take the salinity
measurement of the water sample (refer to Blackline Master #3a in “Water
Sampling with Bayouside Classroom” PDF). Using the demonstrated procedure,
have the students take the salinity measurement of the water sample and record
it on their datasheet.

9. Ask students to define turbidity. Share the definition. Ask students to find the tool
that they think would measure turbidity. Demonstrate how to take the turbidity
measurement of the water sample (refer to Blackline Master #6a in “Water
Sampling with Bayouside Classroom” PDF). Using the demonstrated procedure,
have the students take the turbidity measurement of the water sample and
record it on their datasheet.

10. Review the water quality parameters and tools used in this session. What do they
know how to do now? What questions do they still have? Explain that in the next
session, they will see two more ways to investigate water quality.

Session 2:

1. Pass out the group kits. Use the kits to review the water quality parameters and
tools used in the previous session.

2. Review lab safety protocols when using chemicals (refer to Blackline Master #1b
in “Water Sampling with Bayouside Classroom” PDF).

3. Ask students to define dissolved oxygen. Share the definition. Ask students to find
the tool that they think would measure dissolved oxygen. Demonstrate each step
of how to take the dissolved oxygen measurement of the water sample (refer to
Blackline Master #4a in “Water Sampling with Bayouside Classroom” PDF, the
LaMotte Dissolved Oxygen Kit instruction booklet, the tip sheet, and the
laminated color-coded cards in the dissolved oxygen kits). Have students
complete each step after demonstrating the step and record the measurement
on their datasheet. Ensure that students pour waste in the waste buckets and
rinse sample bottles and the titration tube with distilled water from the wash
bottles, also into the waste buckets. Also, empty any remaining liquid in the
titrator into the waste bucket. Refer to the LaMotte Dissolved Oxygen Kit
instruction booklet for disposable procedures for the waste.

www.scienceforourcoast.org 22

https://www.youtube.com/watch?v=WBgokOqKUtc
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4. Ask students to define aquatic macroinvertebrates. Share the definition and
explain that they are bioindicators. Share the website Macroinvertebrates.org.
Explain that the presence of aquatic macroinvertebrates can also tell us about
water quality. Have students review how to use the dishpans, petri dishes, spoons,
and magnifying glasses to examine aquatic macroinvertebrates (refer to Explore
directions and the tip sheet).

5. Share with students that they will be using the tools they have learned about to
collect water quality data in the field in the next session. Review your school’s
procedures, protocols, and expectations for off-campus fieldwork.

6. For homework, have students review the Stroud MacroKey and record their
questions and observations about the resource in their science journals.

Documents to Print
“Water Sampling with Bayouside Classroom” PDF
Macroinvertebrates.org
Water Quality Data Sheet
Aquatic Macroinvertebrate Data Sheet
Stroud MacroKey
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Explore

Aquatic Macroinvertebrates

Aquatic macroinvertebrates are small organisms that live in water. They can include
beetles, worms, and insect larva like dragonfly nymphs. Each organism has a specific
tolerance to pollutants. Some, like aquatic worms, have a high tolerance. We can use
the presence of these species to help infer the possible quality of the water.

To learn more, visit the National Park Service’s “Aquatic Macroinvertebrate Monitoring.”

Learning Objective

Students will collect data to determine the quality of water in their local watershed.

Lesson Information

Grade Level: 7th

Time Required: 1 Session (1 day in  the field)

Key Concepts: Water quality parameters, how to use scientific tools, bioindicators

Louisiana Standards:
● 7-MS-ESS2-4, 7-MS-PS1-2

Overview

In this session, students will research what can impact water quality. They will then
collect data in the field using both water quality testing parameters and aquatic
macroinvertebrates.

www.scienceforourcoast.org 24

https://www.nps.gov/im/scpn/aquatic-macroinvertebrates.htm


Preparations

1. Reserve (using the Kit Checkout form) and collect the Water Quality Monitoring
STEM Kit.

2. Decide on fieldwork location and secure permission slips, buses, etc. (Suggestion
for Saint Bernard Parish: 40 Arpent Wetlands Observatory).

3. Prior to the session, decide how to divide the class into six groups who will work
together during this investigation.

4. Prepare group water quality kits (6 caddies). Include 1 LaMotte Dissolved
Oxygen Kit, a pair of goggles, non-latex gloves, pH strips (leave in container to
keep dry), a turbidity tube, a thermometer, a refractometer, clipboard with both
datasheets, and pH, nitrate/nitrite, and dissolved oxygen graphics (in STEM kit).
They should also include one petri dish, a spoon, a magnifying glass, and a
plastic dishpan to review the collection of aquatic macroinvertebrates. NOTE:
Because of the high cost of phosphate and nitrate/nitrite strips, they are not
included in the group kits. Instead, a single strip for each test will be handed out
to groups by teachers.

5. Have students preview the brief video "Let's Make a Scientific Drawing" from the
Peggy Notebaert Nature Museum for some inspiration.

Materials Needed:
Water Quality
Monitoring STEM Kit
6 Plastic Caddies
6 Water Quality Data
Sheets
6 Aquatic
Macroinvertebrate Data
Sheets

6 “Water Sampling with
Bayouside Classroom”
PDFs
6 Stroud MacroKey (print
copies if needed)
Creek Critter app
Science Journals
Clipboards/Pencils
First Aid Kit

Vocabulary:
Brackish
CER Format
Chemical Properties
Chemical Reaction
Freshwater
mg/L
Nutrient Pollution
Physical Properties
ppt
Saltwater
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https://anshome.org/creek-critters/


Teacher Directions

1. Upon arriving at the fieldwork site, review safety and protocol procedures and a
timeline of the tasks to complete. Pass out-group kits to the 6 predetermined
groups (roles for each team member can be determined if needed or let
students collaborate on how to divide the work). Remind students to take good
care of all equipment. Briefly review the order in which to complete water quality
tests: temperature, pH, nitrate/nitrite, phosphates (completed by teacher),
salinity, dissolved oxygen, turbidity, aquatic macroinvertebrates (refer to tip sheet
for  best practices for each test). Review any testing procedures as needed. Feel
free to give teams copies of the “Water Sampling with Bayouside Classroom” PDF
and other necessary materials to refer to during testing.

2. Ask students to take a few minutes to observe the water and its immediate
surroundings. What do they notice? Could anything be impacting the water?
Why? What are their predictions for the water quality of this waterway? Will it be
freshwater, brackish, or saltwater? Will it have nutrient pollution? How do they
know? Have students take a moment to record their observations and
predictions in their science journals.

3. Review the Water Quality Data Sheet. Ask students to complete the group and
location information at the top and the “Qualitative Water Quality” information
at the bottom of the sheet. Remind students that they will be recording both
physical and chemical characteristics of the water.

4. Use the bucket with the rope to pull water to fill each group bucket. Be sure to
wash the pull bucket and the group buckets three times with the water from the
waterway (refer to tip sheet for best practices). Fill each group bucket at least ¾
full to ensure enough water for all of the tests. As students are given their water
samples, remind them to immediately begin the sequence of tests and record
their data on their Water Quality Data Sheet.

5. Students collect water quality data using appropriate tools (refer to tip sheet for
best practices):

a. Temperature -use a thermometer and record in degrees celsius.
b. pH - use pH strips and record the number.
c. Nitrate/Nitrite - use strips and record both numbers.
d. Phosphate - teacher uses a strip for each group, and they record the

number.
e. Salinity - use refractometer and record in ppt.
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f. Dissolved Oxygen - use LaMotte dissolved oxygen kit and record in mg/L.
i. For science journal: Does testing for dissolved oxygen result in a

chemical change to the water sample? If so, at what stage of the
testing did the chemical changes occur? (The response should be
written using the CER format)

g. Turbidity - use a turbidity tube and record in cm.
6. Ask students to take a few minutes to observe the water and its immediate

surroundings again. What living things do they notice? What might be living in the
water? How do they know? Have students take a moment to record their
observations and predictions in their science journals.

7. Review the Aquatic Macroinvertebrate Data Sheet. Ask students to complete
the group and location information at the top of the sheet. Remind students that
they will be IDing and counting species and recording it all on their datasheets.

8. Fill each group dishpan and small bucket about ½ full with water from the
waterway being sampled. Use the dip net to provide a sample for each group
(refer to tip sheet for best practices). As students are given their aquatic
macroinvertebrate samples, remind them to immediately begin the IDing,
tallying, and recording of each organism on their Aquatic Macroinvertebrate
Data Sheet. Stress the importance of being gentle and keeping the organisms in
water at all times.

9. Students collect aquatic macroinvertebrate data using appropriate tools.
Remind students that they may not get through all the organisms in their dishpan
and to work diligently to get through as many as they can in the time allotted
(refer to tip sheet for best practices):

a. Locate and separate organism - use spoon and petri dish.
b. ID organism - use Stroud MacroKey, LaMotte Flashcards, or Creek Critter

app (if available).
c. Record organism - use datasheet.
d. Relocate organisms - use the small bucket (after all organisms have been

ID and counted, this bucket will be poured back into the waterway to
ensure the health of the sampled organisms).

e. Repeat with a new organism.
10. Instruct students to choose one aquatic macroinvertebrate to illustrate in their

science journals using the principles of scientific illustration.
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11. Have students clean, organize, and return the group kits. Collect all data sheets
for use in Explain.

12. Ask students to reflect and discuss both their predictions and observations. Did
they find what they expected to find? Were there any surprises? Explain that they
will be using their collected data to analyze the water quality of the waterway in
their next session.

Documents to Print
“Water Sampling with Bayouside Classroom” PDF
Macroinvertebrates.org
Water Quality Data Sheet
Aquatic Macroinvertebrate Data Sheet
Stroud MacroKey
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Explain

Analyzing the Data

Each water quality parameter can tell us something specific about the health of the
water. Low dissolved oxygen could be an indicator of eutrophication, high salinity in a
brackish marsh could indicate a saltwater intrusion event. Each data point helps to
paint a comprehensive picture of the water quality.

To learn more, visit USGS’ “Water Quality Information by Topic.”

Learning Objective

Students will analyze water quality and aquatic macroinvertebrate data collected in
the field.

Lesson Information

Grade Level: 7th

Time Required: 1 Session

Key Concepts: Data analysis, calculating mean, comparing data sets

Louisiana Standards:
● 7-MS-ESS2-6, 7-MS-LS2-5
● Math: 7.RP, 7.SP

Overview

In this session, students will review their collected data, find the mean of all water quality
data, and create graphs for interpretation of both the water quality tests and the
aquatic macroinvertebrate data.
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Preparations

1. If using a projector to display and share water quality data between groups,
load blank versions of the Water Quality Data Sheet and the Aquatic
Macroinvertebrate Data Sheet.

2. Review “Water Sampling with Bayouside Classroom” PDF for information about
the significance of water temperature, pH, salinity, turbidity, and dissolved
oxygen.

3. Review “Nitrogen and Water” for information about the significance of nitrate
and nitrite concentrations.

4. Review “Phosphorus and Water” for information about the significance of
phosphate concentration.

Materials Needed:
Water Quality Monitoring STEM Kit
Completed Data Sheets
Water Quality Data Sheet
Aquatic Macroinvertebrate Data Sheet
Whiteboard
Projector (optional)
Calculators
Science Journals
“Water Sampling with Bayouside
Classroom” PDF

Vocabulary:
Analysis
Inference
Mean
Population
Qualitative Data
Quantitative Data
Random Sampling
Representative Sample

Teacher Directions

1. Separate the students into the groups they were assigned in the previous session.
2. Return the completed Water Quality and Aquatic Macroinvertebrate Data

Sheets to the students. Explain that they will be sharing and analyzing the data
they collected in the previous session to draw conclusions about water quality.

3. Ask students to define qualitative data. Share the definition with them. Invite the
students to make predictions about their qualitative data. Will every group report
the same findings? Why?
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4. Ask students from each group to share the information they entered in the
“Qualitative Water Quality'' section of the Water Quality Data Sheet. Record
each group’s findings on the whiteboard as they share. Ask students to compare
the findings of each group. How do their observations differ? Why might they be
different?

5. Ask students to define quantitative data. Share the definition. Invite the students
to make predictions about their quantitative data.

6. Beginning with temperature, ask each group to share their results for each of the
eight water quality parameters they tested in the previous session. As they share,
record each group’s data on the whiteboard or use a projector. Have the
students record the additional data on their group’s Water Quality Data Sheet.

7. Ask the students to compare the findings of each group. Ask students about any
differences in the measurements (examples: sampling error or sampling
location.)

8. Using calculators, have students work in their groups to calculate the mean of
the class’s data in each of the eight water quality parameters. Have the students
record the calculated mean in the column titled “Class Average” in their
datasheets.

9. Use the infographics in the STEM kit to discuss the acceptable ranges of dissolved
oxygen, salinity, and pH for various aquatic organisms.

10. Have the students review their completed Aquatic Macroinvertebrate Data
Sheets. As a class, review the instructions for the “Water Quality Assessment”
portion of the datasheet. Based on the water quality data each group
collected, have the students make predictions about what their aquatic
macroinvertebrate data will indicate about the water quality of the waterway
sampled.

11. Have each group work together to calculate the “Total Score” and determine
the Water Quality Assessment for their aquatic macroinvertebrate data.

12. Invite each group to report their findings. Ask students about any differences in
the measurements (examples: sampling error or sampling location).

13. Discuss the class’s water quality data in conjunction with the aquatic
macroinvertebrate data (refer to Macroinvertebrates.org for information about
aquatic macroinvertebrates and their pollution tolerances). How do the different
parameters compare? Compare the students’ predictions to their findings.

14. Have the students reflect on the following questions in their science journals.
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a. Does the data you collected indicate that the location has healthy water
quality? Why or why not?

b. Which water quality parameters stand out? What can you infer about the
water quality based on the class’s findings of this parameter?

15. Discuss the student’s reflections as a class. Share with the students that they will
showcase their water quality data in the next session.

16. For homework, have the students select two of the parameters they analyzed in
this session and investigate how they impact one another. An example of this
may be dissolved oxygen and aquatic macroinvertebrate diversity. Have the
students write their findings in their science journals following the CER format.

Documents to Print
Water Quality Data Sheet
Aquatic Macroinvertebrate Data Sheet
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Elaborate

Importance of Sharing Results

Collecting data is an interesting step for most students. They are in the field, using
scientific tools, and excited about what they are finding. Collecting that data leads to
the critical step of beginning to understand what the data means. Sharing the results of
an investigation can lead to important conversations in a community.

To learn more, visit The Conversations’s “Scientists Have Much to Gain by Sharing their
Research with the Public.”

Learning Objective

Students will decide how to showcase their water quality data.

Lesson Information

Grade Level: 7th

Time Required: 1 Session

Key Concepts: Science communication

Louisiana Standards:
● 7-MS-LS2-5

Overview

In this session, students will create a visual project to share their collected water quality
data and conclusions on the health of their tested waterway.
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Preparations

1. Prepare any art supplies to be used by the students while creating the water
quality testing display.

2. Prepare the display area outside the classroom to be used for featuring their
data.

Materials Needed:
Science Journals
Session Materials (data sheets, analysis,
reflections, etc.)
Art Supplies
Markers/Crayons
Colored Pencils
Construction Paper

Vocabulary:
Science Communication

Teacher Directions

1. Tell students that they will be sharing their findings with their school community.
Ask them what information they think is important to share so that anyone could
understand what they found, how they found it, and what it means, using their
science journals and session materials as a guide. Have them write down what
they discuss in their science journals.

2. Put students in their 6 fieldwork groups. Ask them to take ten minutes and
brainstorm a creative way to share their findings using the materials at hand.
Give them some basic suggestions such as bar graphs, pie charts, tables,
pictures, interactive features, etc.

3. Discuss their ideas and vote on a final design for the class display. Decide which
group will work on each part of the display.

4. Instruct the groups to work on the display for the last thirty minutes of class, using
art supplies, science journals, and session materials as necessary.

5. Put up the display outside of the classroom in the designated display area.

Documents to Print
None
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Evaluate

Is the Water Healthy/Safe?

Water quality parameters are one way to monitor the health of a waterway. Finding
typical (for that waterway) salinity, dissolved oxygen, and turbidity levels in a waterway
may indicate that the waterway is functioning within safe levels. If these levels fall
outside of a typical range, it could be an indication that the waterway has been
impacted.

To learn more, visit the EPA’s “Standards for Water Body Health.”

Learning Objective

Students will use the CER format to reflect on the driving question.

Lesson Information

Grade Level: 7th

Time Required: ½ Session

Key Concepts: Claim, evidence, reasoning

Louisiana Standards:
● 7-MS-LS1.6

Overview

In this session, students will construct an explanation to answer the driving question of
how we can know the health or safety of a waterway.
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Preparations

1. Review the CER format.

Materials Needed:
Science Journals
Session Materials (datasheets, analysis,
projects, reflections, etc.)

Vocabulary:
None

Teacher Directions

1. Write the driving question of this series of investigations on the board: "How do we
know if the water in our watershed is healthy/safe?" Have students copy the
driving question into their science journals. Ask students if they think they have
answered this question during these sessions. If they don’t feel that they have
answered the question, ask students what else they think they could have done
to find an answer.

2. Review the CER format. Ask students to use their science journals, the session
materials, and the CER format to answer the driving question.

3. Invite students to discuss their answers in small groups.

Documents to Print
None
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FLOW Resources

Point & Nonpoint Pollution

Watershed Concept

Water pollution can be classified as
having two origins: point source and
nonpoint source. Point source pollution
can be traced to a specific origin, such
as the BP Oil Spill. Nonpoint source
pollution has multiple origins and can
include runoff from local roadways and
yards, fertilizer from agricultural areas
along rivers, and other diverse origins.

Learning Objectives
Engage: Students will identify examples
of point and nonpoint source pollution.

Explore: Students will create a model to
explore the parts of a watershed and
how pollution moves through it.

Explain: Students will identify the causes
and effects of algal blooms.

Elaborate: Students will propose
mitigation strategies to reduce pollution
units and discuss local land uses.

Evaluate: Students will use the CER
format to reflect on the driving question.

Series Information

Grade Level: 7th

Time Required: 4 ½ Sessions

Driving Question: How does pollution
enter and affect our waterways?

Louisiana Standards:
Engage: 7-MS-LS2-4, Art: VA.CE.M7,
Math: 7.G A2, 7.G B6
Explore: 7-MS-ESS2-4, Art: VA.CE.M7,
Math: 7.G.A.2, 7.G.B.6
Explain: 7-MS-LS1.6, 7-MS-LS1.7,
7-MS-LS2-5, Art: VA.AP.M3, Math: 7.SP
A2A, 7.G B6, Social Studies: 7.7.1
Elaborate: 7-MS-LS2-5, Math: 7.G B6, 7.SP
A2A, Social Studies: 7.7.1
Evaluate: 7-MS-LS2-5

Overview
In this series of investigations, students
will build miniature watersheds and play
a game to mitigate and reduce
pollution.
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Why is this topic important?

Impaired waterways can be found all over
the world. Some are impacted by point
source pollution like oil spills and sewage
leaks, and others are impacted by nonpoint
source pollution like nutrient pollution from
agricultural areas. When a waterway is
impaired due to pollution, it limits the way it
can be used. From fishing and swimming to using the water for crops, pollution alters our
relationships to nearby waterways.

The EPA enacted the Clean Water Act to address water pollution and hold polluters
accountable. However, individual, industry, and local government action is required to
reduce nonpoint source pollution. This kind of pollution is more difficult to track to its
source, and it is nearly impossible to hold anyone accountable. By educating the
public, communities can take action to mitigate water pollution.

Teacher Preparation Preview for the 5 E’s
Engage: For this session, you will review information about point and nonpoint source
pollution, decide on small groups, and choose a starting point for an outdoor
investigation.

Explore: For this session, you will reserve and retrieve the Point and Nonpoint Source
Pollution STEM Kit, decide on small groups, and prepare 6 group watershed modeling
mini-kits.

Explain: For this session, you will select points on a map where students may choose to
collect water samples. You will also collect water samples and review the protocol for
water quality testing.

Elaborate: For this session, you will review how to play the Watershed Game and print or
download the Mitigation Strategies List.

Evaluate: For this session, you will review the CER format.
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Engage

Point vs. Nonpoint Source

Water pollution is classified as point or nonpoint source pollution. Oil spills have an
identifiable source. BP was held accountable for its 2010 Gulf of Mexico oil spill. Nutrient
pollution that feeds the dead zone in the Gulf of Mexico is the result of pollution from
sources that are difficult to trace.

To learn more, visit Pontchartrain Conservancy’s “Water Pollution” professional
development (free account).

Learning Objective

Students will identify examples of point and nonpoint source pollution.

Lesson Information

Grade Level : 7th

Time Required : 1 Session

Key Concepts: Sources of pollution, surveying techniques

Louisiana Standards:
● 7-MS-LS2-4
● Math: 7.G A2, 7.G B6
● Art: VA.CE.M7
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Overview

In this session, students will make observations about a painting of an oil spill. They will
explore the difference between point and nonpoint source pollution and complete an
assessment of possible nonpoint source pollution on their school campus.

Preparations

1. Review the EPA’s “Basic Information about Nonpoint Source (NPS) Pollution.”
2. Choose an outdoor starting point for the pollution survey.
3. Prior to the session, decide how to divide the class into small groups who will work

together during this investigation.

Materials Needed:
"Evanescent Encounter"
by Jave Yoshimoto
Science Journals

Vocabulary:
Erosion
Fertilizer
Herbicide
Insecticide
Nonpoint Source

Nutrients
Point Source
Runoff
Sediment
Waste

Teacher Directions

1. Have students look at the painting "Evanescent Encounter" by Jave Yoshimoto.
What feelings did this painting evoke? How does this picture capture what
happened during the oil spill? How does an oil spill connect to the water quality
parameters explored in the previous series of investigations?

2. Create a T-chart with point and nonpoint source headings. Ask students what
they think are the differences between the two. Have students generate other
possible sources of pollution based on their new knowledge. Write their answers
under the correct heading on the T-chart. Add any source that was not
suggested.

3. Have students collaboratively develop a set of symbols to represent each
nonpoint source pollution example in the T-chart. Explain to students that they
will use these symbols in a map to illustrate examples of nonpoint source pollution
near campus. Have students record the symbols in their science journals.
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4. Sort students into small groups. Explain that they will be conducting a survey of
their school campus and recording observations on a simple map in their
science journals. Instruct students to be sure to discuss their observations of
potential point and nonpoint source pollution in their groups, but to draw their
maps in their science journals individually. Remind them to use the symbols they
developed in class on their maps to indicate types of nonpoint source pollution
observed.

5. Review outdoor safety and protocol procedures, and escort students to a
designated outdoor starting location on campus. Give the small groups an
allotted amount of time to conduct their surveys and create their maps. While
the groups are conducting their surveys, ask them to explain what they are
observing.

6. Return to the classroom and ask the groups to share their findings. What was the
most common source of pollution (most likely, nonpoint source)? How would
these sources of pollution find their way into nearby waterways (runoff from
stormwater, etc.)? Explain that they will be creating another watershed model to
investigate how pollution spreads through a waterway in the next session.

Documents to Print
None
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Explore

The Water Cycle and Pollution

The water cycle is driven by the sun and moves water through Earth’s watersheds. As
the water moves across the land as runoff, it picks up any nonpoint source pollution that
is in its path. This pollution can lead to impaired waterways.

To learn more, visit PBS’ “Hot Mess: The Water Cycle and Water Pollution.”

Learning Objective

Students will create a model to explore the parts of a watershed and how pollution
moves through it.

Lesson Information

Grade Level : 7th

Time Required : 1 Session

Key Concepts: Runoff and pathways for water pollution

Louisiana Standards:
● 7-MS-ESS2-4
● Math: 7.G.A.2, 7.G.B.6
● Art: VA.CE.M7

Overview

In this session, students will build a mini-watershed model, review the parts of a
watershed, and explore how pollution moves through a watershed when it rains.
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Preparations

1. Reserve (using the Kit Checkout form) and collect the Point and Nonpoint Source
Pollution STEM Kit.

2. Prior to the session, decide how to divide the class into six groups who will work
together during this investigation.

3. Prepare 6 group watershed modeling mini-kits. Include a blue cafeteria tray, a
plastic tablecloth, blocks, plastic spray bottles filled with water, small rocks, and
the Parts of a Watershed cards, tape, and one small plastic container filled with
modeling clay, an assortment of small plastics house (such as Monopoly houses),
small flags, and shakers filled with “pollution” (such as basil, hot chocolate,
coarse salt, etc.).

4. Practice demonstrating how to use the materials to make a model.
a. Place blocks on the tray to form a topography for the watershed.
b. Cover the blocks with the plastic tablecloth (cut excess if necessary).

Tape the edges to the tray.
c. Use modeling clay (or another method) to place the houses and pollution

flags throughout the model to represent industry and neighborhoods, etc.

Materials Needed:
Point and Nonpoint Source Pollution
STEM Kit

Vocabulary:
None

Science Journals

Teacher Directions

1. Sort students into six predetermined groups. Ask students to recall the watershed
model that they built. What observations do they remember? Explain that they
will be creating a mini-model to explore how pollution moves through a
watershed.

2. Demonstrate how to use the materials to build a model. Review procedures and
expectations for group work.

3. Give each group the watershed modeling mini-kits. Remind groups to
collaborate on the project. Write the basic directions on the board.

a. Place blocks on the tray to form a topography for the watershed.
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b. Cover the blocks with the plastic tablecloth. Tape the edges to the tray.
c. Use modeling clay (or another method) to place the houses throughout

the model to represent industry, neighborhoods, etc.
4. Ask students to look through the Parts of a Watershed cards. Where will the

headwaters be? Where will rivers form? Will there be a floodplain? Give students
a few minutes to sketch their models and make notes in their science journals.

5. Have students choose a few areas on the watershed to sprinkle some pollution
(Tip: remind students not to be heavy-handed with the pollution). Ask students to
use the red flags and a bit of clay to identify the point source pollution (next to a
factory, etc.) and the yellow flags and a bit of clay to identify non-point source
pollution (in a neighborhood, etc.).

6. Have each group predict the flow of the pollution through the watershed after it
rains. What path will each contaminate take? Which natural areas or urban
areas will be affected? Ask them to record their predictions in their science
journals and on the sketch of their models.

7. Instruct students to rain on their watersheds using the spray bottle (Tip: Have
students begin with only one polluted location and record those results before
they rain on the next polluted location). Ask students to discuss what happens
after each rain. Remind them to record their observations in their science journals
for each polluted location. Were their predictions correct? Were there
unexpected results? What do these results mean for the watershed? How does
pollution spread through the watershed?

8. Have students clean, organize, and return the group kits.

Documents to Print
Parts of a Watershed cards (laminate if preferred)
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Explain

Harmful Algal Blooms

Algae is typically present in our waterways. It is a food source for many organisms.
However, when excess nutrients are introduced via nonpoint source pollution, the algae
can multiply at unhealthy rates. The result is an algal bloom that can be toxic and lead
to a cycle called eutrophication.

To learn more, visit the EPA’s “Harmful Algal Blooms.”

Learning Objective

Students will identify the causes and effects of algal blooms.

Lesson Information

Grade Level : 7th

Time Required : 1 Session

Key Concepts: Water quality testing, harmful algal blooms (HABs), data analysis

Louisiana Standards:
● 7-MS-LS1.6, 7-MS-LS1.7, 7-MS-LS2-5
● Art: VA.AP.M3
● Math: 7.SP A2A, 7.G B6
● Social Studies: 7.7.1
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Overview

In these sessions, students will monitor collected water samples over time for parameters
such as nitrates and nitrites to determine if nutrient pollution is present and might lead to
an algal bloom.

Preparation

1. Reserve (using the Kit Checkout form) and collect the Point and Nonpoint Source
Pollution STEM Kit.

2. Select three water sample collection sites (potential sites in St. Bernard Parish
include the 40 Arpent Wetlands Observatory, St. Bernard State Park, and the
Mississippi River).

3. Prior to the session, collect water samples using the water collection bottles.
4. Using Google Maps, add pins at each of the water collection sites.
5. Prior to the session, decide how to divide the class into six groups who will work

together during this investigation.
6. Pour the water samples into the Kritter Keepers for testing.
7. Prepare the water quality testing materials. Review the instructions on each

package (tools include: thermometers, phosphate test strips, dissolved
oxygen/BOD test strips, nitrate/nitrite test strips, and a bacteria test kit)

Materials Needed:
Point and Nonpoint
Source Pollution STEM Kit
"What is a Harmful Algal
Bloom?"

Projector
Google Maps
Science Journals
Algae Detection Data
Sheet

Water Samples (3)
Computers
"Harmful Algal Blooms"

Vocabulary:
Algal Bloom
Bacteria
Dead Zone
Eutrophication
Photosynthesis
Red Tide
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Teacher Directions

1. Ask students to review what they learned from watershed modeling in the
previous session. What happened when it “rained” over their models? How did
pollutants travel across the landscape? What are some potential consequences
of pollution entering waterways?

2. Have students use their computers to view sections 1 and 2 of the NOAA feature
"What is a Harmful Algal Bloom?" The sections are titled “What is a HAB?” and
“Why do HABs Happen?” After taking a few moments to review the web page,
have students discuss in groups. How does water pollution relate to the
occurrence of Harmful Algal Blooms? What kinds of pollution are associated with
HABs?

3. Sort the students into the six predetermined groups.
4. Present the students with the water samples collected from the three sample

sites. Remind the students that they will be testing this water for evidence of
pollution. Ask the students to make suggestions about how one might determine
if water is polluted. If they do not generate any water quality parameters from
the previous series of investigations (Water Quality Testing), suggest them.

5. Using the projector, display the Google Map with the three collection sites
marked. Click on each site and ask the students to share observations and
inferences about the water at that location. Have students record their
observations and questions about each site in their science journals.

6. Have the students review the water quality testing tools that will be used in this
session. Instruct the students to discuss what the tools may measure. Many tools
will be similar to those used to test water quality in the previous series (refer to the
Water Quality Monitoring STEM Kit).

7. Pass out the Algae Detection Data Sheet. Ask students to complete the group
and location information at the top of the sheet. Have students enter the date
on row 1 in the “Daily Tests” section and in the appropriate place under the “1st
Test” of each sample in the “Water Contaminants” section. (Note: If time permits,
this datasheet can be used to test the samples over a 10-day period. For the
purposes of this session, only one day of testing is necessary.)

8. Have students make predictions about the three samples in their science
journals. Which sample(s) will show evidence of pollution? Which of the water
quality parameters will provide evidence that algae may be growing?
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9. As a class, test each of the parameters listed under the Water Contaminants
section of the datasheet. Measure and record the temperature and dissolved
oxygen of each sample. If time permits, groups can take turns testing the various
water quality parameters with the water samples.

10. Ask students to reflect on the results in their science journals. How did their
predictions compare to the data? Does the data collected suggest that the
water samples are polluted? Why? Where might the pollution have come from?

11. Have students use computers to view section 5 of "What is a Harmful Algal
Bloom?" titled “When HABs happen.” Have students reflect in their science
journals. Why are communities concerned about HABs? Should action be taken
to prevent HABs? Why might algal blooms be especially important to discuss in
Louisiana?

12. Instruct students to create a scientific diagram depicting the occurrence (the
cause and effects) of a Harmful Algal Bloom. Project the graphic in "Harmful
Algal Blooms" from Michigan Sea Grant as a reference, but be sure to
encourage students to include as many details as possible in their own diagrams.
This activity can be completed as homework.

Documents to Print
Algae Detection Data Sheet
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Elaborate

Land Use and Water Quality

The activities that take place in an area of land have a direct impact on the water
quality of nearby waterways. If much of the land in a watershed is used for agriculture,
nutrient pollution carried by stormwater runoff can lead to algal blooms and hypoxia.

To learn more, visit USGS’ “Urban Land Use and Water Quality.”

Learning Objective

Students will propose mitigation strategies to reduce pollution units and discuss local
land uses.

Lesson Information

Grade Level: 7th

Time Required: 1 Session

Key Concepts: Mitigation strategies, land use

Louisiana Standards:
● 7-MS-LS2-5
● Math: 7.G B6, 7.SP A2A
● Social Studies: 7.7.1

Overview

In these sessions, students will play a watershed game designed to have students
reduce pollution units in a watershed using a variety of mitigation strategies. They will
also use Google Earth to identify how land is being used in their local areas.

www.scienceforourcoast.org 49

https://www.usgs.gov/mission-areas/water-resources/science/urban-land-use-and-water-quality?qt-science_center_objects=0#qt-science_center_objects
https://earth.google.com/web/


Preparation

1. Review the instructions of the Watershed Game.
2. Prior to the session, decide how to divide the class into four groups who will work

together during this investigation.
3. Download or print the Mitigation Strategies List.

Materials Needed:
Projector
Google Maps
Mitigation Strategies List
Science Journals
Watershed Game
Map of St. Bernard Parish

Vocabulary:
Area
Erode
Land Use
Mitigation
Pollution Load
Undeveloped Land
Visible Pollution

Teacher Directions

1. Sort students into their four predetermined groups. Project a  satellite map of St.
Bernard Parish on Google Maps. Look at the map. How is land used in St. Bernard
Parish? Ask students what kind of pollution may result from the particular land
uses.

2. Introduce the Watershed Game. Assign each group one of the four land use
areas. Remind students that they will be trying to curb pollution coming from their
area. Review the meaning of mitigation. Project the Mitigation Strategies List
(these are from the Watershed Game’s tool cards). Tell students to pick one of
the strategies under their group’s land use type and to draw what they think it
might look like in their science journals.

3. Play the game per the included rules with the four groups for as long as time
permits.

4. Ask students to reflect on their chosen mitigation strategy (from their science
journals). How did it compare to the mitigation strategies they used in the game?
Ask students how these strategies could be used in St. Bernard Parish.

5. Homework: Provide a map of St. Bernard Parish for students to measure the total
area of different land uses. Ask them to calculate the percentage of land use
each area occupies within St. Bernard Parish.
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Documents to Print
Mitigation Strategies List
Map of St. Bernard Parish
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Evaluate

Mitigation Strategies

Controlling nonpoint source pollution can be more challenging than controlling point
source pollution. The regulation of point source pollution is written into our laws.
Nonpoint source pollution must often be mitigated after the pollution has already been
released into our watersheds.

To learn more, visit NOAA’s “Controlling Nonpoint Source Pollution.”

Learning Objective

Students will use the CER format to reflect on the driving question.

Lesson Information

Grade Level: 7th

Time Required: ½ Session

Key Concepts: Claim, evidence, reasoning

Louisiana Standards:
● 7-MS-LS2-5

Overview

In this session, students will construct an explanation to answer the driving question of
how pollution enters and affects our waterways.

Preparations

1. Review the CER format.
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Materials Needed:
Science Journals
Session Materials (datasheets, analysis,
projects, reflections, etc.)

Vocabulary:
None

Teacher Directions

1. Write the driving question of this series of investigations on the board: "How does
pollution enter and affect our waterways?" Have students copy the driving
question into their science journals. Ask students if they think they have answered
this question during these sessions. If they don’t feel that they have answered the
question, ask students what else they think they could have done to find an
answer.

2. Review the CER format. Ask students to use the session materials and the CER
format to answer the driving question.

3. Invite students to discuss their answers in small groups.

Documents to Print
None
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FLOW Resources

Marine Debris & Microplastics

Watershed Concept

Whether you call it litter, trash, or debris,
much of it ends up in our waterways. If it
is made of plastic and measures 5mm or
less, it can be classified as a
microplastic. Marine debris and
microplastics are some of the most
extensive issues facing our waterways.
The debris can be consumed, entangle
marine organisms, release toxic
chemicals, and clog waterways.

Learning Objectives

Engage: Students will define marine
debris and microplastics.

Explore: Students will review the tools
and procedures for surveying marine
debris and microplastics.

Explain: Students will use a variety of
tools to collect marine debris and
microplastic data.

Elaborate: Students will construct graphs
of their fieldwork data.

Evaluate: Students will use the CER
format to reflect on the driving question.

Series Information

Grade Level: 7th

Time Required: 5 Sessions

Driving Question: What are
macro/microplastics, and how do they
relate to marine debris?

Louisiana Standards:
Engage: 7-MS-PS1-2, 7-MS-LS2-4, Art:
VA-CE-M6
Explore: 7-MS-LS2-4, Math: 7.G.A.1,
7.G.B.6, 7.SP.A1-1, Social Studies: 7.1.3
Explain: 7-MS-LS2-4, 7-MS-LS2-5, Math:
7.G.B6, 7.SP.A1.1
Elaborate: 7-MS-LS2-4, Art: VA-CE-M5,
VA-CE-M6, Math: 7.MP.4
Evaluate: 7-MS-LS2-4

Overview
In this series of investigations, students
complete a fieldwork survey of marine
debris and microplastics and analyze
their collected data. *Includes fieldwork
off-campus.
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Why is this topic important?

When debris enters our waterways, the
consequences can ripple through the
environment. Depending on the type and
size of the debris, it can impact ecosystems in
a number of ways. A plastic bag can be
consumed by a sea turtle, an old fishing line
can entangle a marine mammal,
microplastics can be eaten by fish who are
later consumed by humans. Waterways can be clogged with macro-debris.

Each instance of marine debris leads to both environmental and economic outcomes
that can impact the health of an ecosystem. By researching and tracking marine debris
and microplastics, scientists can identify mitigation strategies and reduce the impacts
on the environment.

Teacher Preparation Preview for the 5 E’s

Engage: For this session you will review marine debris concepts and the answers to the
Marine Debris Timeline, and prepare 6 sets of Marine Debris Cards and Marine-Debris
Timelines.

Explore: For this session you will reserve and retrieve the Marine Debris and Microplastics
STEM Kit, review “Marine Debris Toolkit for Educators,” "Microplastics: Sampling and
Processing Guidebook, " the Field Day Procedures Reference Sheet, and prepare a
group kit.

Explain: For this session you will reserve and retrieve the Marine Debris and Microplastics
STEM Kit, plan and prep for fieldwork at a local waterway, and prepare 6 group kits.

Elaborate: For this session, you will prepare the class display for students to make
additions.

Evaluate: For this session you will review the CER format.
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Engage

The Fate of Litter

Much of what we throw away does not find its way to the city or county landfill. Items
that can be recycled often end up as litter that is carried via stormwater and wind to
our waterways. Some litter is intentionally dumped from cruise ships and other sources.
All this litter becomes marine debris.

To learn more, visit NOAA’s “Marine Debris Program.”

Learning Objective

Students will define marine debris and microplastics.

Lesson Information

Grade Level: 7th

Time Required: 1 Session

Key Concepts: Marine debris, estimating timeframes

Louisiana Standards:
● 7-MS-PS1-2, 7-MS-LS2-4
● Art: VA-CE-M6

Overview

In this session, students will explore marine debris and microplastics with NOAA resources
and a marine debris timeline.
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Preparations

1. Prior to the session, decide how to divide the class into six groups who will work
together during this investigation.

2. Prepare 6 Marine-Debris Timelines and 6 sets of Marine Debris Cards (images of
paper towels, newspaper, apple core, cardboard box, aluminum can, plastic
straws, chip bag, glass bottle, plastic bottle, diaper, plastic bag, bottle cap,
fishing wire, takeout box, and six-pack plastic ring) for the six groups to use during
the investigation. For examples of the recommended images, see the Florida
Department of Environmental Protection’s “Marine Debris Timeline of
Biodegradation.”

Materials Needed:
Projector
Marine Debris Cards
Marine-Debris Timelines
Marine Debris Timeline Answers
Science Journal
Computers/Internet
Types and Sources of Pollution

Vocabulary:
Biodegradable
Biodegradation
Derelict Vessels
Direct Impacts
Garbage Patch
Indirect Impacts
Marine Debris
Microplastics

Teacher Directions

1. Sort students into six predetermined groups. Use the projector to display the
images that are on the Marine Debris Cards. Select several images to discuss with
the students. Ask the students to recall the names and uses for those items. When
do they commonly see these items? Where do they think these items go when
they are disposed of (properly or improperly)? How long do these items remain
intact after being discarded?

2. Distribute blank Marine-Debris Timelines to each group with Marine Debris Cards.
Explain that they will be working in groups to place the Marine Debris Cards in
the correct place on the timeline to predict how long they take to break down.
Once students have sorted their cards, go through each duration of time and
reveal the correct answers.
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3. Ask students to reflect in their science journals. Why does an apple decompose
faster than a plastic water bottle? Discuss the difference between an item
decomposing vs. an item breaking down and becoming smaller. Students should
understand that decomposition is a chemical change, while simply breaking
down into smaller pieces is a physical change.

4. Use computers to visit NOAA’s “Types and Sources of Pollution.” Give students
some time to read the page’s content and explore the “FAQs” section.

5. Discuss the origins of microplastics as a class. Write the following prompts on the
board and have students copy them into their science journals.

a. How does litter become marine debris?
b. What are the sources of marine debris and microplastics?
c. What happens to the plastic that enters our waterways?
d. Where do microplastics come from?

Using information from the NOAA resource, instruct the students to create a
comic that illustrates one or more of these prompts in their science journals. Ask
students to share their comics in small groups or as a class.

Documents to Print
Images of Marine Debris (to make Marine Debris cards for students)
Mini-Debris Timelines
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Explore

Garbage Patches

As marine debris makes its way through local waterways, it eventually ends up in the
ocean. Ocean currents direct the debris into specific areas that form large floating
islands of debris. These floating islands range in size with one being two times the size of
Texas.

To learn more, visit NOAA’s “Garbage Patches.”

Learning Objective

Students will review the tools and procedures for surveying marine debris and
microplastics.

Lesson Information

Grade Level: 7th

Time Required: 1 Session

Key Concepts: Transects, quadrats, data collection

Louisiana Standards:
● 7-MS-LS2-4
● Math: 7.G.A.1, 7.G.B.6, 7.SP.A1-1
● Social Studies: 7.1.3

Overview

In this session, students will review the field procedures for marking transects, placing
quadrats, and collecting marine debris and microplastics data.
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Preparations

1. Reserve (using the Kit Checkout form) and collect the Marine Debris and
Microplastics STEM Kit.

2. Review NOAA’s “Marine Debris Toolkit for Educators.” and Mississippi State’s
"Microplastics: Sampling and Processing Guidebook" for an in-depth look at how
marine debris and microplastics field data is collected. Though the procedures in
the FLOW field day will be simpler, these resources provide a great overview.
Review Field Day Procedures Reference Sheet for FLOW procedures.

3. Prepare a marine debris and microplastics kit. Include eight marking flags, a trash
picker, a garbage bag, a sieve, a water sample bottle, a grease pencil, a
dowel, a plastic bag, a ruler, a scoop, a clipboard with a Debris Collected Data
Sheet (pages 17-18), Microplastic Data Logs for Water and Sediment (pages
31-32), Marine Debris Survey Photo Identification Guide (pages 20-28), Examples
of Microplastics (pages 7-8), Field Day Procedures Reference Sheet, and a
quadrat square. Include shared items such as a tape measure, the biohazard
box, a bucket, and a permanent marker.

4. Prior to the session, decide how to divide the class into six groups who will work
together during the next session in the field.

Materials Needed:
Marine Debris and
Microplastics STEM Kit
1 Caddy
1 Clipboard
Debris Collected Data
Sheet (pages 17-18)
Microplastic Data Logs
for Water and Sediment
(pages 31-32)

Marine Debris Survey
Photo Identification
Guide (pages 20-28)
Examples of
Microplastics (pages
7-8)
Field Day Procedures
Reference Sheet (one
for each group) Science
Journals

Vocabulary:
Data
GPS
Quadrat
Sample
Survey
Transect
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Teacher Directions

1. Show students the group Marine Debris and Microplastics STEM Kit. Ask them how
they think they could use these tools to survey marine debris and/or microplastics
in the field. Explain that transects and quadrats are common methods used for
collecting data for a number of reasons. Draw or show an example on the board
of how a transect covers a large area that can be walked to collect data, and a
quadrat is a much smaller area within the transect used to collect specific data
(point out that several quadrats can be located within the larger transect).

2. Explain that they will be collecting marine debris and microplastics data in the
field at their next session. Sort the students into their fieldwork groups. Share the
Field Day Procedures Reference Sheet with the groups. Ask them to review and
discuss the procedures in their groups and record any questions they have in
their science journals. Ask them to identify strategies for completing the field
investigation.

a. How will they mark the transects and record the GPS coordinates?
b. How will they collect the debris?
c. How will they record the marine debris and microplastic data?
d. How will they place the quadrat square and ensure it is random?
e. How will they sieve the sand with water to look for microplastics?

After the allotted amount of time, discuss the field day as a whole class.
3. Review the Debris Collected Data Sheet (pages 17-18), Microplastic Data Logs

for Water and Sediment (pages 31-32), Examples of Microplastics (pages 7- 8),
and Marine Debris Survey Photo Identification Guide (pages 20-28). Ask students
if they have any questions about these tools.

4. Review your school’s procedures, and protocols, for off-campus fieldwork.

Documents to Print
Debris Collected Data Sheet (pages 17-18)
Microplastic Data Logs for Water and Sediment (pages 31-32)
Marine Debris Survey Photo Identification Guide (pages 20-28) (laminate if preferred)
Examples of Microplastics (pages 7-8)
Field Day Procedures Reference Sheet (1 for each group)
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Explain

Microplastics

Plastic marine debris can often photodegrade into secondary microplastics as it breaks
into smaller pieces. Other microplastics are already small such as microfibers and
nurdles, which are classified as primary microplastics.

To learn more, visit NOAA’s “What are Microplastics?”

Learning Objective

Students will use a variety of tools to collect marine debris and microplastic data.

Lesson Information

Grade Level: 7th

Time Required: 1½ Sessions (1 day in  the field)

Key Concepts: Marine debris, microplastics, fieldwork, data collection

Louisiana Standards:
● 7-MS-LS2-4, 7-MS-LS2-5,
● Math: 7.G.B6, 7.SP.A1.1

Overview

In these sessions, students will make predictions about the most common item found as
marine debris and use transects and quadrats to collect data in the field.
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Preparations

1. Reserve (using the Kit Checkout form) and collect the Marine Debris and
Microplastics STEM Kit.

2. Decide on fieldwork location and secure permission slips, buses, etc. (Suggestion
for Saint Bernard Parish: Mississippi River with access on North Peters Street).

3. Prepare 6 group marine debris and microplastics kits. Include eight marking flags,
a trash picker, a garbage bag, a sieve, a water sample bottle, a grease pencil,
a dowel, a plastic bag, a ruler, a scoop, a clipboard with a Debris Collected
Data Sheet (pages 17-18), Microplastic Data Logs for Water and Sediment
(pages 31-32), Marine Debris Survey Photo Identification Guide (pages 20-28),
Examples of Microplastics (pages 7-8), Field Day Procedures Reference Sheet,
and a quadrat square.

4. Bring shared items such as a tape measure, the biohazard box, a bucket, a
permanent marker, and a first aid kit.

5. Determine the desired dimensions of the transect (adjust based on the number
of groups, time limits, and available space at the field site).

6. Review procedures for Processing Water Samples (pages 23-30).

Materials Needed:
Marine Debris and
Microplastics STEM Kit
6 Plastic Caddies
Images of Marine Debris
Debris Collected Data
Sheet (pages 17-18)
Microplastic Data Logs
for Water and Sediment
(pages 31-32)
Marine Debris Survey
Photo Identification
Guide (pages 20-28)

Marine Examples of
Microplastics (pages
7-8),
Field Day Procedures
Reference Sheet
Vacuum Pump and
Accessories
Filters
Tweezers
Petri Dishes
Dissecting Microscope

Vocabulary:
Microbead
Microfiber
Microfilm
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https://marinedebris.noaa.gov/sites/default/files/publications-files/MarineDebrisMonitoringToolkitForEducators.pdf
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http://extension.msstate.edu/sites/default/files/publications/publications/P3243.pdf
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http://extension.msstate.edu/sites/default/files/publications/publications/P3243.pdf
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https://scienceforourcoast.org/wp-content/uploads/2021/08/Field-Day-Procedures-Reference-Sheet-Marine-Debris-and-Microplastics.pdf
https://scienceforourcoast.org/wp-content/uploads/2021/08/Field-Day-Procedures-Reference-Sheet-Marine-Debris-and-Microplastics.pdf
https://docs.google.com/document/d/1o0g9RapuyC5eh7KqTKfEk65M83Vp8byYz4ibX_Ul2u4/edit?usp=sharing


Teacher Directions

Session 1 (in the field):

1. Upon arriving at the fieldwork site, review safety and protocol procedures and a
timeline of the tasks to complete. Pass out group kits to the six predetermined
groups (roles for each team member can be determined if needed or let
students collaborate on how to divide the work). Remind students to take good
care of all equipment. Briefly review the order in which to complete the surveys:
macro debris using a transect, sediment sample using a quadrat square, water
sample collection (review Field Day Procedures Reference Sheet). Review any
procedures as needed.

2. Ask students to take a few minutes to observe the water and its immediate
surroundings. What do they notice? Is there visible debris? Where could it be
coming from? How do they know? Share Images of Marine Debris. Ask students
to predict what they think the most common item found in their transects will be.
Have students take a moment to record their observations and predictions in
their science journals.

3. Instruct students to refer to the procedures for marking a transect and collecting
marine debris and data on their Field Day Procedures Reference Sheet. Remind
students of the time allotted for the task. Rotate between groups as they
complete their task. Ask students to share what they are finding.

4. After the allotted time, ask students to reflect on the macro debris they found in
their transects. What was the most common item in their transect? What could
be a possible explanation for the presence of that debris? How does this
compare to their predictions? Ask them to reflect in their science journals.

5. Instruct students to refer to the procedures for marking a quadrat and collecting
microplastics and data on their Field Day Procedures Reference Sheet. Remind
students of the time allotted for the task. Rotate between groups as they
complete their task. Ask students to share what they are finding.

6. After the allotted time, ask students to reflect on the microplastics found in their
quadrat. What kinds of microplastics did they find? How did it most likely get
there? Ask them to reflect in their science journals.

7. Instruct students to refer to the procedures for collecting a water sample on their
Field Day Procedures Reference Sheet. Remind students of the time allotted for
the task. Rotate between groups as they complete their task.
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8. Have students clean, organize, and return the group kits. Collect all datasheets.
9. Ask students to reflect and discuss both their predictions and observations. Did

they find what they expected to find? Were there any surprises? Explain that they
will be using their collected data and their water sample in the next sessions.

½ Session(at school):

1. Back at school, remind students that water samples will be processed to locate
and identify any microplastics in the samples. Hand out the Microplastic Data
Logs for Water (page 31) and Examples of Microplastics (pages 7-8).

2. Review procedures for using a microscope and review Examples of Microplastics
(pages 7-8) if desired.

3. Follow the procedures outlined on Processing Water Samples (pages 23-30) for
each group’s collected water sample. Allow students time to view their samples
under the microscope and log any microplastics on their Microplastic Data Logs
for Water (page 31). Be sure to have them transfer the collection date and time
and GPS data to their data sheets, as well as add their processing date and time
(Tip - plan to have an additional activity and rotate groups into the microscope
and ID of microplastics in their samples to ensure that all students are active
during this time).

4. Discuss their preliminary findings. Did they find microplastics? Where are they
coming from? Are these examples of primary or secondary microplastics? Explain
that they will be analyzing all of their collected data in the next session.

Documents to Print
Images of Marine Debris
Debris Collected Data Sheet (pages 17-18)
Microplastic Data Logs for Water and Sediment (pages 31-32)
Marine Debris Survey Photo Identification Guide (pages 20-28) (laminate and put on a
ring if preferred)
Examples of Microplastics (pages 7-8)
Field Day Procedures Reference Sheet
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Elaborate

Graphing Data

Data is best shared through visual representations that allow the viewer to analyze and
interpret the data. Knowing when to use which graph can help ensure that the data is
accessible and easily understood.

To learn more, visit MooMooMath and Science’s “Types of Graphs and When to Use
Them."

Learning Objective

Students will construct graphs of their fieldwork data.

Lesson Information

Grade Level: 7th

Time Required: 1 Session

Key Concepts: Stewardship, data analysis, scientific communication

Louisiana Standards:
● 7-MS-LS2-4
● Art: VA-CE-M5, VA-CE-M6
● Math: 7.MP.4

Overview

In this session, students will organize their collected marine debris and microplastics
data into graphs that help illustrate what they have learned. They will compare their
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graphs and data to other groups in the class to understand the relationships between
each groups’ collected data.

Preparations

1. Reserve (using the Kit Checkout form) and collect the Marine Debris and
Microplastics STEM Kit.

2. Review Types of Graphs and When to Use Them."
3. Prepare the class display for potential additions.

Materials Needed:
Marine Debris and Microplastics STEM Kit
Marine Debris and Microplastics Data
Sheets (completed)
Projector
Graph Paper
Science Journals

Vocabulary:
Bar Graph
Circle Graph (Pie Graph)
Double Bar Graph
Line Plot
Mitigate
Pathway
Stewardship

Teacher Directions

1. Sort students into their field day working groups from the previous sessions. Return
their completed Marine Debris and Microplastics Data Sheets. Instruct the groups
to review their data. Was there anything that surprised them? What type of item
(plastic, glass, metal, etc.) did they appear to find the most of? After the allotted
amount of time, explain to the class that they will be creating graphs to
communicate their findings.

2. Share the video ”Types of Graphs and When to Use Them." Ask the groups to
decide on how to graph their data. Students will decide if the graph for the
debris collected is graphed by category (ex. plastic, metal, glass) or if it is
graphed by each specific type of debris collected (ex. water bottle, snack
wrapper, plastic bag), etc. What do they want to communicate about their
data? Which graph is best suited for that purpose?

3. Hand out graph paper and a ruler to each group. Instruct students to collectively
create a graph for each datasheet. They may use a different type of graph for
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each datasheet, but they should be careful to include all of the data. After their
graphs have been completed, have each group share what their graphs depict.
What were the most common types of debris they found?

4. Instruct each group to partner with a nearby group. Each group should have
data from different transects. Have the students compare their findings with one
another. What was the most common item they found when the data from both
transects is considered? Both quadrats? Their water samples? How could they
create a graph that depicts this combined data?

5. With the remaining time, have students design a stewardship project to address
microplastics and marine debris in their area and record their ideas in their
science journals. Encourage students to be mindful of every step in the pathway
from production to litter. What are actions they can take as individuals? What
are some actions they can take as a class? If students have trouble developing
mitigation strategies, remind them of the class display and that communication is
a valuable component of environmental stewardship.

Documents to Print
None

www.scienceforourcoast.org 68



Evaluate

Mitigation of Marine Debris

Can bacteria eat our plastic problem away? Can we reduce our use of plastics
altogether?  Mitigating marine debris and microplastics is not a simple task. Reduction
may help reduce the amount of debris, but the debris and microplastics that are
already in our waterways must also be removed. Scientists and students are looking for
solutions.

To learn more, visit “Marine Litter: Solutions for a Major Environmental Problem.”

Learning Objective

Students will use the CER format to reflect on the driving question.

Lesson Information

Grade Level: 7th

Time Required: ½  Session

Key Concepts: Claim, evidence, reasoning

Louisiana Standards:
● 7-MS-LS2-4

Overview

In this session, students will construct an explanation to answer the driving question of
what are macro/microplastics, and how do they relate to marine debris?
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Preparations

1. Review the CER format.

Materials Needed:
Science Journals

Vocabulary:
None

Teacher Directions

1. Write the driving question of this series of investigations on the board: "What are
macro/microplastics, and how do they relate to marine debris?". Have students
copy the driving question into their science journals. Ask students if they think
they have answered this question during these sessions. If they don’t feel that
they have answered the question, ask students what else they think they could
have done to find an answer.

2. Review the CER format. Ask students to use the session materials and the CER
format to answer the driving question.

3. Invite students to discuss their answers in small groups.

Documents to Print
None
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FLOW Resources

Career Pathways

Environmental Science Jobs

Water Quality Scientists and Wildlife
Biologists are some of the trained
professionals that contribute to our
understanding of the environmental
issues we face. Some careers begin with
real-world experience, while others
begin with college degrees. Each of
these careers can have a positive
impact on the environment.

Learning Objectives

Engage: Students will investigate
environmental science careers.

Explore: Students will generate questions
to ask a guest speaker who has a
career in environmental science.

Explain: Students will question an expert
in the field of environmental science.

Elaborate: Students will reflect on their
new knowledge about environmental
science careers.

Evaluate: Students will use the CER
format to reflect on the driving question.

Series Information

Grade Level: 7th

Time Required: 3 Sessions

Driving Question: How can I choose and
pursue a career that positively impacts
the environment?

Louisiana Standards:
Engage: 7-MS-ESS3-5
Explore: 7-MS-ESS3-5, 7-MS-LS2-4,
7-MS-LS2-5
Explain: 7-MS-LS2-4, 7-MS-LS2-5, Art:
VA.CE.M7, VA.CR 2.3.7a, Social Studies:
7.7.1
Elaborate: N/A
Evaluate: 7-MS-LS2-4, 7-MS-ESS3-5

Overview
In this series of investigations, students
will explore jobs related to
environmental science and typical
pathways, pay, and tasks. *Includes a
guest speaker who must be booked.
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Why is this topic important?

There are many ways to contribute to our
understanding of environmental issues.
Entry-level technicians receive on-the-job
training to monitor a variety of environmental
issues. They may be supervised by scientists
who went to college to further their
knowledge and skill set. Each career is a
critical part of ensuring we can monitor and manage environmental issues such as
stormwater, invasive species, and water quality.

Many of these pathways are not common knowledge for students. Though they may
care about environmental issues, they do not necessarily realize that they can pursue
careers that can help address issues like coastal land loss and marine debris. The variety
of opportunities include jobs that require college degrees, jobs that require technical
training, and jobs that train on the job. These diverse options can allow students with
varying interests to find careers in the environmental sciences.

Teacher Preparation Preview for the 5 E’s

Engage: For this session you will reserve and retrieve the Career Pathways STEM Kit,
ensure students have access to computers and the internet and review how to make
mind maps.

Explore: For this session, you will review “Six Ways to Ask Better Questions in Interviews.”

Explain: For this session you will contact a local professional working in environmental
science from the Career Pathways Guest Speakers List and schedule and prepare for
an interview with the students.

Elaborate: For this session you will prepare the class display for students to make
additions.

Evaluate: For this session, you will review the CER format.
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Engage

Job Descriptions

Environmental science careers are as diverse as the environmental issues they address.
Environmental lawyers hold polluters accountable. Environmental Science Teachers
educate students. Hazmat Specialists manage substances that harm the environment.
Each career has an important role to play in protecting the environment.

To learn more, visit EnvironmentalScience.org’s “Environmental Science Careers.”

Learning Objective

Students will investigate environmental science careers.

Lesson Information

Grade Level: 7th

Time Required: ½  Session

Key Concepts: Environmental science, career, pathways

Louisiana Standards:
● 7-MS-ESS3-5

Overview

In this session, students will investigate environmental science careers and create mind
maps highlighting the steps to a specific career.

www.scienceforourcoast.org 73

https://www.environmentalscience.org/careers


Preparations

1. Reserve (using the Kit Checkout form) and collect the Career Pathways STEM Kit.
2. Ensure students have access to computers and the internet for digital career

profiles.
3. Determine how to sort the class into small groups for discussion.
4. Review how to make mind maps.

Materials Needed:
Career Pathways STEM Kit
Career Profiles (digital versions)
Computers/Internet
Science Journals
Mind Map Example
Paper
Colored Pencils/Markers

Vocabulary:
Biologist
Career
Conservation
Degree
Engineer
Hazardous Materials
Hydrologist
Surveyor
Urban Planner
Wind Turbine

Teacher Directions

1. Sort the class into predetermined small groups. Ask them to take a few moments
to reflect on the FLOW investigations to date. Which investigations did they find
most interesting? What aspects of the investigation would they like to do in the
future? After the allotted time, ask the groups to share out. Write the feedback
on the board.

2. Explain that there are careers associated with each of the tasks they enjoyed.
Share the Career Profiles (hard copy folders, digital via computers, or both). Tell
the students that they have 10 minutes to browse through the different career
profiles and choose one that they find most interesting to learn more about.

3. After the allotted time, have students research their chosen career. Instruct them
to make notes about the career in their science journal. Does this career require
a degree? What kinds of experiences can you do to prepare for this career?
How much do they make? What do they do?
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4. Once they have collected their information, review how to make mind maps
and share a Mind Map Example. Ask students to create a mind map, using
paper, colored pencils, and markers, that illustrates what they have learned
about their chosen career.

5. For homework: In their science journals, have students write a paragraph about
what a day in their life might look like if they pursued the career that they
selected.

Documents to Print
None
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Explore

Career Impacts

Careers that are rooted in environmental science have the potential to positively
impact the environment. From designing degradable alternatives to plastic to
improving the survival of restored ecosystems, these careers are making a difference in
our communities.

To learn more, visit Science Alerts’ “Here’s How Scientists Are Going to Save the World
from Annihilation.”

Learning Objective

Students will generate questions to ask a guest speaker who has a career in
environmental science.

Lesson Information

Grade Level : 7th

Time Required : ½ Session

Key Concepts: Interviews, etiquette

Louisiana Standards:
● 7-MS-ESS3-5, 7-MS-LS2-4, 7-MS-LS2-5

Overview

In this session, students will craft questions to ask a guest speaker and practice interview
etiquette.
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Preparation

1. Review “Six Ways to Ask Better Questions in Interviews.”

Materials Needed:
Science Journals

Vocabulary:
Etiquette

Teacher Directions

1. Ask students to share what makes a good question. Share some tips from “Six
Ways to Ask Better Questions in Interviews.” Give students a few minutes to
generate questions they have about the career they researched in their science
journals.

2. Explain that they will have an opportunity to ask a guest speaker who works in an
environmental science field questions about their job at their next session. Share
the name of the guest speaker and their career. Ask students to review the
questions they wrote in their science journals. Would any of the questions be
appropriate for their guest speaker?

3. Compile a list of appropriate questions based on the students’ feedback.
Remind students that the guest speaker may not be able to answer all of the
questions. Prioritize the questions they want to be answered.

4. Review etiquette for the platform used (Zoom, Google Meet, In-Person, etc.).
Discuss the procedure for asking questions and follow-up questions, how to take
notes during the interview, thanking the guest speaker, etc.

Documents to Print
None
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Explain

Multiple Pathways

There is no one way to have a career in environmental science. Many students pursue
college degrees at four-year colleges. Some go on to earn Masters and PhDs. Other
students earn certificates and on-the-job training in skills that help them monitor water
quality and install green infrastructure.

To learn more, visit Midwest Institute’s “Job Training vs. College Degree: Which One is
Right for Me?”

Learning Objective

Students will question an expert in the field of environmental science.

Lesson Information

Grade Level: 7th

Time Required: 1 Session

Key Concepts: Interviewing skills, communication

Louisiana Standards:
● 7-MS-LS2-4, 7-MS-LS2-5
● Art: VA.CE.M7, VA.CR 2.3.7a
● Social Studies: - 7.7.1

Overview

In this session, students will interview a person whose career is focused on environmental
issues in their communities.
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Preparations

1. Contact and book a professional working in an environmental science career for
each class. Provide guest speakers with at least two weeks notice of potential
dates and times. For professionals near St. Bernard Parish, refer to the Career
Pathways Guest Speakers List.

2. Provide the guest speaker with the hyperlink and other information necessary to
virtually meet with the class, such as the basic format of the interview.

3. Troubleshoot the projector and other equipment to mitigate any potential
technical difficulties before the guest speaker is scheduled to present.

Materials Needed:
Career Pathways Guest Speakers List
Computer Access
Projector

Vocabulary:
Apprenticeship
Benefits
Pathway
Prerequisite
Salary

Teacher Directions

1. Before beginning the interview, remind students of the interview etiquette they
practiced in the previous session. Instruct the students to open their science
journals to the questions they generated.

2. Project the guest speaker. Ask the speaker to introduce themselves and provide
a brief explanation of their career.

3. For the remainder of the meeting time, have students take turns asking questions.
Assist with clarification and supporting questions as needed to ensure that
students learn about the guest speaker’s career pathway.

4. After the interview, have students reflect in their science journals on what they
learned from the guest speaker. How did the guest speaker find their career?
Would they be interested in pursuing a similar career? Why or why not?

Documents to Print
None
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Elaborate

Sharing Information

Students can increase the impacts of their research by creating shareable
presentations that can highlight what they have learned. These presentations can be
interactive or passive and can help to disseminate valuable information to a wider
audience.

To learn more, visit Bright Carbon’s “How to Create Visual Presentations…”

Learning Objective

Students will reflect on their new knowledge about environmental science careers.

Lesson Information

Grade Level: 7th

Time Required: ½ Session

Key Concepts: Collaboration, science communication

Louisiana Standards:
● N/A

Overview

In this session, students will reflect on what they have learned about environmental
science careers. They will also add their minds maps to the class display.
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Preparations

1. Prepare the class display for students to add their completed Mind Maps and
other materials.

Materials Needed:
Science Journal
Mind Maps (completed)

Vocabulary:
None

Teacher Directions

1. Ask the students to refer to their science journals and completed Mind Maps for
the notes they took on environmental science careers at the beginning of the
series. Have students reflect in their science journals on their new knowledge.
What careers did they find the most interesting? Why? How has their knowledge
changed?

2. Brainstorm ways students can share what they have learned with their school
community. They may want to add their Mind Maps or other graphics to the class
display, or they might come up with other ideas. As the students make
suggestions, list them on the board.

3. Have students work in pairs to select one of the ideas from the board and plan
how they would implement that idea. They may use their science journals to
write down their thoughts. If time allows, invite students to share their plans and
discuss them as a class. If they would like to display their work, allow some time at
the end of class for students to add to the class display.

Documents to Print
None
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Evaluate

Hundreds of Jobs

There are many resources to learn about pathways to careers that support the
environment. Internships, on-the-job training, two and four-year colleges, each
pathway can lead to a rewarding career that also helps mitigate the environmental
issues we face each day.

To learn more, visit EcoJobs.com.

Learning Objective

Students will use the CER format to reflect on the driving question.

Lesson Information

Grade Level: 7th

Time Required: ½ Session

Key Concepts: Claim, evidence, reasoning

Louisiana Standards:
● 7-MS-LS2-4, 7-MS-ESS3-5

Overview

In this session, students will construct an explanation to answer the driving question of
how can I choose and pursue a career that positively impacts the environment.

www.scienceforourcoast.org 82

https://www.ecojobs.com
https://northglennscience.weebly.com/uploads/1/3/3/0/13303978/cerwriting.pdf


Preparations

1. Review the CER format.

Materials Needed:
Science Journals
Session Materials (mind maps, interview
notes, etc)

Vocabulary:
None

Teacher Directions

1. Write the driving question of this series of investigations on the board: "How can I
choose and pursue a career that positively impacts the environment?" Have
students copy the driving question into their science journals. Ask students if they
think they have answered this question during these sessions. If they don’t feel
that they have answered the question, ask students what else they think they
could have done to find an answer.

2. Review the CER format. Ask students to use the session materials and the CER
format to answer the driving question.

3. Invite students to discuss their answers in small groups.

Documents to Print
None
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FLOW Resources

Stormwater Management
and Green Infrastructure

Watershed Concept

Stormwater is part of the water cycle. It
can also bring excess rain and cause
local flooding in urban areas. This is
primarily due to the altered landscape it
encounters, such as impermeable
pavement. Green infrastructure consists
of redesigning these urban landscapes
with natural processes that can help to
manage stormwater.

Learning Objectives

Engage: Students will define stormwater
and complete a stormwater site
inventory.

Explore: Students will design and
construct a filter to clean water.

Explain: Students will identify and
describe types of green infrastructure.

Elaborate: Students will design green
infrastructure solutions to manage
stormwater.

Evaluate: Students will use the CER
format to reflect on the driving question.

Series Information
Grade Level : 7th

Time Required : 4 ½ Sessions

Driving Question: How can we manage
stormwater using green infrastructure?

Louisiana Standards:
Engage: 7-MS-ESS2-4, 7-MS-LS2-4, Math:
7.G.A.1, 7.G.B.6
Explore: 7-MS-ESS2-4, 7-MS-LS-5, Art:
VA.CE-M7, Social Studies: 7.7.1
Explain: 7-MS-ESS2-4, 7-MS-LS-2-5, Art:
VA.CE-M7, Math: 7.G.A.2
Elaborate: 7-MS-LS2-4, 7-MS-LS-2-5, Art:
VA.CE-M7, Math: 7.RP.A.2, 7.G.A.1,
7.G.A.2, Social Studies: 7.7.1
Evaluate: 7-MS-ESS2-4, 7-MS-LS-2-5,
7-MS-LS2-4, Social Studies: 7.1.1

Overview
In this series of investigations, students
conduct a stormwater site inventory of
their school campus, discover local
green infrastructure, and propose a
green infrastructure project for their
school. *Includes fieldwork off campus.
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Why is this topic important?

Typical urban landscapes have disrupted the
natural processes that manage stormwater.
What happens in your neighborhood when it
rains? What happens to the roads?
Stormwater can cause local flooding as
heavy rain events dump several inches in a
short amount of time. As the runoff travels
over roads and yards, it can carry nonpoint
source pollution, cause ponding, and make streets impassable.

Green infrastructure consists of a variety of strategies that utilize natural processes to
manage stormwater such as bioswales, rain gardens, and permeable pavement. By
including green infrastructure in urban design, stormwater can be managed where it
falls to reduce local flooding and the transfer of nonpoint source pollution into nearby
waterways.

Teacher Preparation Preview for the 5 E’s

Engage: For this session, you will review information about stormwater, decide on small
groups, and choose a starting point for an outdoor investigation.

Explore: For this session, you will reserve and retrieve the Green Infrastructure and
Stormwater Management STEM Kit, plan and prep for a trip to the Maumus Center, and
prepare 6 group kits.

Explain: For this session, you will take the width and length of several areas of
permeable pavement marked on the students’ site inventories of the school campus.

Elaborate: In this session, you will review the Green Infrastructure Project Proposal and
the Green Values Stormwater Management Calculator and locate the Stormwater Site
Inventories of the school campus completed by the small groups in Engage.

Evaluate: For this session, you will review the CER format.
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Engage

Stormwater Site Inventories

Outdoor spaces can be evaluated for stormwater management. By creating detailed
maps of the direction of flow, low points, sunny spots, and more, sites can be
inventoried for potential problem areas that can be managed with green infrastructure.

To learn more, visit the EPA’s “Stormwater Management Lesson Plans for Grades 3-12.”

Learning Objective

Students will define stormwater and complete a stormwater site inventory.

Lesson Information

Grade Level : 7th

Time Required : 1 Session

Key Concepts: Stormwater, erosion, site inventory

Louisiana Standards:
● 7-MS-ESS2-4, 7-MS-LS2-4
● Math: 7.G.A.1, 7.G.B.6

Overview

In this session, students will discuss their observations of stormwater and complete a
stormwater site inventory of their school campus.
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Preparations

1. Review Landscape Architecture’s “Stormwater Management Lesson Plans for
Grades 3-12" pages 7-11.

2. Choose an outdoor starting point for the Site Inventory.
3. Prior to the session, decide how to divide the class into small groups who will work

together during this investigation.

Materials Needed:
Projector
Science Journal
“Stormwater Management Lesson Plans
for Grades 3-12" pages 7-11
Graph Paper
Clipboard/Pencil
Colored Pencils
Ruler

Vocabulary:
Detention Pond
Downspout
Erosion
Impervious
Pervious
Ponding
Retention Pond
Slope
Storm Drain
Stormwater

Teacher Directions

1. Ask students to discuss what happens when it rains in their neighborhoods. What
do they notice? Is there any flooding? Where? Why?

2. View “What is Stormwater?” Ask students to take a few moments to reflect in
their science journals. What questions do they still have about stormwater?

3. Sort students into small groups. Explain that they will be conducting a stormwater
site inventory of their school campus and recording observations on a simple
map they will create using graph paper, pencils, colored pencils, and a ruler.
Instruct students to be sure to discuss their observations in their groups, but to
designate one person to draw their maps.

4. Give each group pages 7-11of “Stormwater Management Lesson Plans for
Grades 3-12" on a clipboard with a piece of graph paper, a pencil, colored
pencils, and a ruler. Review the vocabulary as needed. Have students look at
and discuss the example maps and symbols. Draw a simple example on the
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board to demonstrate how to create a map that assesses potential stormwater
issues using the symbols. Ask why it is important to mark the high and low points?
The direction of flow? The slope?

5. Review outdoor safety and protocol procedures, and escort students to a
designated outdoor starting location on campus. Give the small groups an
allotted amount of time to conduct their site inventories and create their maps.
While the groups are conducting their inventories, ask them to explain what they
are observing.

6. Return to the classroom and ask the groups to share their maps. What was the
most likely area for flooding? How is stormwater moving on the school grounds?
Explain that they will be designing a project to manage stormwater on the
school campus in a future session. Collect the maps for use in the design portion
of Elaborate.

Documents to Print
“Stormwater Management Lesson Plans for Grades 3-12" pages 7-11(laminate and put
on a ring if desired)
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Explore

Native Plants and Stormwater

Native plants are a key component of stormwater management. By planting native,
water-loving plants, in rain gardens and bioswales, flooding can be reduced and water
quality can be improved.

To learn more, visit Clean Water Education Partnerships’ “The Importance of Native
Plants."

Learning Objective

Students will design and construct a filter to clean water.

Lesson Information

Grade Level : 7th

Time Required : 1 Session

Key Concepts: Water quality, infiltration, erosion

Louisiana Standards:
● 7-MS-ESS2-4, 7-MS-LS-5
● Art: VA.CE-M7
● Social Studies: 7.7.1

Overview

In this session, students will learn how native plants help to filter water. They will then
design and test their own filters. They will also explore different types of green
infrastructure with a scavenger hunt at the Maumus Center.
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Preparations

1. Reserve (using the Kit Checkout form) and collect the Green Infrastructure and
Stormwater Management STEM Kit.

2. Secure permission slips, buses, etc for a trip to the Maumus Center.
3. Prior to the session, decide how to divide the class into six groups who will work

together during this investigation.
4. Prepare group filter challenge kits (6 caddies). Include graph paper and a pencil

on a clipboard, 1 2-liter plastic soda bottle cut in half, small rocks, larger rocks,
sand, moss, soil, a measuring cup with water, a coffee filter, a spoon, and paper
towels.

Materials Needed:
Science Journals
Green Infrastructure and Stormwater
Management STEM Kit
6 Plastic Caddies
Projector
Internet
“Stormwater Management Lesson Plans
for Grades 3-12", if desired

Vocabulary:
Bioswales
Filter
Green Roof
Permeable Pavement
Rain Barrel
Rain Garden
Stormwater

Teacher Directions
1. Upon arriving at the Maumus Center, review safety and protocol procedures

and a timeline of the tasks to complete.
2. Ask students to take a moment to reflect in their science journals on what they

know about stormwater. What happens to stormwater? How can it be
dangerous for our waterways (ex. nonpoint source pollution in runoff)? How can
we manage stormwater (ex. green infrastructure)? Explain to students that they
will be completing an activity to mimic how water quality is improved as it moves
through layers of vegetation and substrate.

3. Sort students into six predetermined groups. Discuss the purpose of a filter with
the students. What is a filter? How does it work? When would they need one?

4. Pass out group filter challenge kits to each group. Highlight that the objective of
the challenge is to remove as much sediment from the water running through
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their filter as possible. Review the materials that can be incorporated into their
designs. Ask students to work together in the allotted time to design their filters
using the paper provided. Encourage the groups to discuss each element of
their designs. Why are they using each material? What order should each
material be placed in the filter to help clean the water? Why?

5. Instruct groups to work together to build their filters based on their designs. After
the allotted amount of time has passed, ask groups to share their filters. Ask each
group to make predictions about the filters? Which filter will work best? Why?
Which filters have possible issues? Why?

6. Instruct students to mix the soil and water in their measuring cups using the
spoon. Have each group test their designs by slowly pouring the well-mixed,
muddy water into each filter. Have students record their observations in their
science journals. What happened? Is the water cleaner? How do they know?
Were their predictions correct? Were there any surprises? What would they
change if they could do it again?

7. Have students clean, organize, and return the group kits. Students should clean
the reusable materials (soda bottle, rocks, and moss, etc) and dump the water.

8. Discuss how green infrastructure uses the natural filtering characteristics of native
plants to clean the water in a similar way to their filters. View “Reduce Runoff:
Slow It Down, Spread It Out, Soak It In.” Share that the Maumus Center has
incorporated many of these features into their landscaping and buildings.
Explain that they will be working in their groups to locate and identify different
types of green infrastructure at the Maumus Center.

9. Define the activities’ parameters including amount of time, appropriate
behaviors, beginning ending points, and other expectations. Ask students to
recall what kinds of green infrastructure they might find. How will they know what
it is? Provide guides pulled from “Stormwater Management Lesson Plans for
Grades 3-12", if desired.  Ask them to record what they find in their science
journals.

10. After the allotted time, ask students to choose one feature to focus on and to
create a sketch of the feature in their science journals. How does this feature
help to manage stormwater at the Maumus Center?

11. As an enrichment activity, if time permits, interact with the St. Bernard
Topographical Model (per the Maumus Center’s guidance).
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Documents to Print
“Stormwater Management Lesson Plans for Grades 3-12", if desired
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Explain

Types of Green Infrastructure

There are many types of green infrastructure. Bioswales move stormwater through
native vegetation and are often located along roadsides. Rain barrels collect rainwater
from downspouts for use after the storm. Each type of infrastructure has a specific
purpose and cost.

To learn more, visit the EPA’s “What is Green Infrastructure?”

Learning Objective

Students will identify and describe types of green infrastructure.

Lesson Information

Grade Level : 7th

Time Required : 1 Session

Key Concepts: Green infrastructure, stormwater management

Louisiana Standards:
● 7-MS-ESS2-4, 7-MS-LS-2-5
● Art: VA.CE-M7
● Math: 7.G.A.2

Overview

In this session, students will discuss the role of green infrastructure in managing
stormwater. They will also research different types of green infrastructure and compare
and contrast two types.
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Preparations

1. Take the width and length of several areas of permeable pavement marked on
the students’ site inventories of the school campus.

2. Locate the Stormwater Site Inventories of the school campus completed by the
small groups in Engage.

Materials Needed:
“Managing Water in New Orleans”
Projector
Science Journals
Completed Site Inventories
Computers/Internet

Vocabulary:
Commerce
Detention
Filtration
Infrastructure
Subsidence

Paper/Pencil
Colored Pencils

Teacher Directions

1. Share “Managing Water in New Orleans”. Ask students to capture critical
information from the video in their science journals (provide guidance as
desired). Some starting points could include:

a. How does New Orleans get water out of the city when it rains?
b. What problems arise when there is too much water too quickly?
c. What is the purpose of green infrastructure?

Ask students to share their observations and notes with their neighbors.
2. Project several of the completed Stormwater Site Inventories. Where did students

see impermeable pavement? List the measurements of the various areas with
impermeable pavement. Ask students to choose one area and find a way to
calculate the # of gallons/# of bathtubs of stormwater that would collect in this
area (tip: revisit the video for guidance on how to figure this out). Compare their
answers. What kind of green infrastructure could manage the amount of
stormwater that collects in that area?

3. Have students take about 10 minutes to use computers to research green
infrastructure (rain gardens, bioswales, rain chains, etc). Ask them to  record
information in their science journals. After the 10 minutes have passed, ask
students to choose two of the types of green infrastructure they researched to
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compare and contrast in a venn diagram with the paper and colored pencils
provided (review how to make a venn diagram if needed). Have them keep in
mind the following information:

a. Where is this green infrastructure most effective?
b. How cost-effective is this type of green infrastructure?

Documents to Print
None
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Elaborate

Calculating the Costs

The perception that green infrastructure is an expensive undertaking does not factor in
the long-term sustainability of green infrastructure versus the on-going costs of repairing
impermeable surfaces and damaged property from flooding.

To learn more, visit the EPA’s “Green Infrastructure Cost-Benefit Resources.”

Learning Objective

Students will design green infrastructure solutions to manage stormwater.

Lesson Information

Grade Level : 7th

Time Required : 1 Session

Key Concepts: Stormwater management, green infrastructure

Louisiana Standards:
● 7-MS-LS2-4, 7-MS-LS-2-5
● Art: VA.CE-M7
● Math: 7.RP.A.2, 7.G.A.1, 7.G.A.2
● Social Studies: 7.7.1

Overview

In this session, students will design and propose a green infrastructure solution to a
stormwater issue identified on their school campus site inventories. They will also
calculate relevant data for their proposals.
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Preparations

1. Reserve (using the Kit Checkout form) and collect the Green Infrastructure and
Stormwater Management STEM Kit.

2. Review the Green Infrastructure Project Proposal and the Green Values
Stormwater Management Calculator.

3. Locate the Stormwater Site Inventories of the school campus completed by the
small groups in Engage.

Materials Needed:
Completed Stormwater Site Inventories
Green Infrastructure Project Proposal
Computer/Internet

Vocabulary:
None

Science Journals
Calculator
Ruler
Pencil/Colored Pencils
Graph Paper

Teacher Directions

1. Sort students into the small groups that completed the school campus site
inventories. Pass out their completed maps. Ask students to take a few moments
to review their maps. What do they notice about the inventories? What are they
most interested in? Why? What are the possible issues associated with the
problems they have identified on their maps? Ask students to choose one area
that is a potential issue for stormwater management that they would like to
propose a solution for. Record their choices on the board.

2. Preview the Green Infrastructure Project Proposal. Ask groups to review what
they have learned about green infrastructure using materials from the previous
sessions and the links in the Green Infrastructure Project Proposal. Give groups an
allotted time to discuss and choose an appropriate green infrastructure solution.
When the group has agreed, have them complete the proposal on the
computer and an accompanying map using the graph paper, ruler, and
colored pencils. Encourage them to use native plants that they learned about in
previous sessions and to list them in their designs.
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3. Ask students to calculate the potential costs of their proposed solution using the
green infrastructure links in the Green Infrastructure Project Proposal or their own
research via the internet. How much is a bioswale per square foot? How much is
permeable pavement? How much is the average cost of a rain garden? They
can record these in their science journals and transfer the final budget to their
proposals. Students can also use the Green Values Stormwater Management
Calculator.

4. Share the student designs on the FLOW display board. Allow students to propose
their designs to administration, the school board, or other groups.

Documents to Print
Green Infrastructure Project Proposal, if desired
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Evaluate

Backed by Science

Scientists evaluate the effectiveness of green infrastructure in managing everything
from the reduction of water pollution to recharging groundwater. They also research
how it impacts wildlife and human health.

To learn more, visit the EPA’s “Green Infrastructure Research.”

Learning Objective

Students will use the CER format to reflect on the driving question.

Lesson Information

Grade Level : 7th

Time Required : ½ Session

Key Concepts: Claim, evidence, reasoning

Louisiana Standards:
● 7-MS-ESS2-4, 7-MS-LS-2-5, 7-MS-LS2-4
● Social Studies: 7.1.1

Overview

In this session, students will construct an explanation to answer the driving question of
how can we manage stormwater using green infrastructure?.

Preparations

1. Review the CER format.

www.scienceforourcoast.org 99

https://www.epa.gov/green-infrastructure/green-infrastructure-research
https://northglennscience.weebly.com/uploads/1/3/3/0/13303978/cerwriting.pdf
https://northglennscience.weebly.com/uploads/1/3/3/0/13303978/cerwriting.pdf


Materials Needed:
Science Journals
Session Materials (site inventories, venn
diagrams, reflections, etc)

Vocabulary:
None

Teacher Directions

1. Write the driving question of this series on the board: "How can we manage
stormwater using green infrastructure?" Have students copy the driving question
into their science journals. Ask students if they think they have answered this
question during these sessions. If they don’t feel that they have answered the
question, ask students what else they think they could have done to find an
answer.

2. Review the CER format. Ask students to use their science journals, the session
materials, and the CER format to answer the driving question.

3. Invite students to discuss their answers in small groups.

Documents to Print
None
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FLOW Resources

Coastal Land Loss

Watershed Concept

Coastlines are shaped by a variety of
factors including hurricane storm surge,
sea-level rise, and human activity. The
accelerated rate at which some
coastlines are changing can be traced
to climate change and the altering of
coastal ecosystems.

Learning Objectives

Engage: Students will determine how
their local coastline has changed over
time.

Explore: Students will identify the primary
causes of coastal land loss.

Explain: Students will identify types of
land loss mitigation projects.

Elaborate: Students will experiment with
land loss mitigation techniques on a
model.

Evaluate: Students will use the CER
format to reflect on the driving question.

Series Information

Grade Level : 7th
Time Required : 4 Sessions
Driving Question: How and why has
Louisiana’s coastline changed over
time?
Louisiana Standards:
Engage: 7-MS-LS2-4, 7-MS-LS2-5
Explore: 7-MS-LS2-4, Art: VA-CE-M7,
VA-CE-M3, Social Studies: 7.7.1
Explain: 7-MS-ESS2-4, 7-MS-ESS2-5,
7-MS-ESS2-6, 7-MS-LS1-6, 7-MS-LS2-5,
7-MS-LS2-4, 7-MS-LS4-4, Art: VA-CE-M3,
Math: 7.SP.C, Social Studies: 7.1.2, 7.1.3
Elaborate: 7-MS-LS2-5, Art: VA-CE-M2,
VA-CE-M7, Social Studies: 7.5.1
Evaluate: 7-MS-LS2-4, Social Studies:
7.5.1, 7.7.1

Overview
In this series of investigations, students
explore the causes, consequences, and
mitigation of coastal land loss. They also
design and test various mitigation
strategies on a stream table.
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Why is this topic important?

Coastal communities are both small and
large. They are at sea-level and high-above
the sea, poised on rocky cliffs. In coastal
Louisiana, they are also located in a delta
that has been building land since the
Mississippi River first flowed. In recent years,
levees were placed on the Southernmost
section of the Mississippi River, effectively
redirecting the land-building sediment into the Gulf of Mexico.

This significant reduction in the deposition of sediment combined with destructive
practices such as the digging of oil canals has increased the vulnerability of
marginalized communities living in these impacted areas. As the area of coastal land
shrinks, coastal and inland communities become vulnerable to sea-level rise and storm
surge from hurricanes. Some communities, such as the residents of Isle de Jean Charles,
even face the loss of their ways of life and livelihoods.

Teacher Preparation Preview for the 5 E’s

Engage: In this session, you will review "Losing Ground" and "Before and After: 50 Years
of Rising Tides and Sinking Marshes" and decide how to divide the class into six groups
who will work together during this investigation.

Explore: In this session, you will review examples of illustrated maps and decide how to
divide the class into six groups who will work together during this investigation

Explain: In this session, you will review how to use CPRA’s Master Plan Data Viewer and
the CPRA Coastal Projects Map and decide how to divide the class into four groups
who will work together during this investigation.

Elaborate: In this session, you will reserve and retrieve the Land Loss and Restoration
STEM Kit, decide how to divide the class into two groups who will work together during
this investigation, choose an outdoor location, and review the Stream Table Tip Sheet.

Evaluate: For this session, you will review the CER format.
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Engage

Coastal Land Loss

Changes in the shape of a coastline are part of the natural cycle that shapes all of
Earth’s surface. However, the rate of erosion and deposition has changed drastically
due to human activity including the introduction of invasive species and human-driven
climate change.

To learn more, visit Pontchartrain Conservancy’s "Coastal Land Loss Professional
Development." (make a free account)

Learning Objective

Students will determine how their local coastline has changed over time.

Lesson Information

Grade Level : 7th

Time Required : 1 Session

Key Concepts: Erosion, deposition, hydrological modifications

Louisiana Standards:
● 7-MS-LS2-4, 7-MS-LS2-5

Overview

In this session, students will determine how their local coastline has changed over time.
They will also create a map to illustrate the rate of land loss over time.
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Preparation

1. Prior to the session, decide how to divide the class into six groups who will work
together during this investigation.

2. Review "Losing Ground" and "Before and After: 50 Years of Rising Tides and
Sinking Marshes."

Materials Needed:
Projector
Science Journal
Computer/Internet
Map of the Louisiana Coastline
Colored pencils

Vocabulary:
Coastal Wetland
Erosion
Mitigation
Restoration
Saltwater Intrusion
Sea-Level Rise
Sediment Diversion
Storm Surge

Teacher Directions

1. Ask students to think about what shapes a coastline. Add their ideas to the
board. Share the video, ”Louisiana’s Disappearing Coast.” Have  students reflect
on the video in their science journals. How much of Louisiana’s coastline has
been lost since the 1930s? What is destroying the cypress trees in Lake
Maurepas?

2. Sort students into their 6 predetermined groups. Instruct the groups to explore the
following websites and take relevant notes in their science journals: "Losing
Ground" and "Before and After: 50 Years of Rising Tides and Sinking Marshes."
Hand out a blank Map of the Louisiana Coastline to each group. Using the
colored pencils and the map, ask each group to determine and illustrate the
changes to Louisiana’s coastline from the information they have gathered from
the two articles and the video. What questions do they have about these
changes?

Documents to Print
Map of the Louisiana Coastline
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Explore

Altering the Coast

Coastal erosion due to human factors is one of the most pressing environmental issues in
Louisiana. As human activity has altered the coast, natural protections such as coastal
wetlands have been impacted. As marsh disappears, the coast and coastal
communities become more vulnerable.

To learn more, visit USGS’ “Louisiana Coastal Wetlands: A Resource At Risk.”

Learning Objective

Students will identify the primary causes of coastal land loss.

Lesson Information

Grade Level : 7th

Time Required : ½ Session

Key Concepts: Invasive species, saltwater intrusion, hydrological modifications

Louisiana Standards:
● 7-MS-LS2-4
● Art: VA-CE-M7, VA-CE-M3
● Social Studies: 7.7.1

Overview

In this session, students will create an illustrated map that highlights the primary causes
of coastal land loss.
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Preparations

1. Prior to the session, decide how to divide the class into six groups who will work
together during this investigation.

2. Review examples of illustrated maps. Choose a few to highlight.

Materials Needed:
Causes of Coastal Land Loss
Examples of illustrated maps
Projector
Google Maps
Paper/Pencil
Colored Pencils
Markers

Vocabulary:
Delta
Deposition
Hydrology
Invasive Species
Levees
Oil/Gas Infrastructure
Sea Level Rise
Sediment
Shipping Channel
Subsidence

Teacher Directions

1. Sort students into their 6 predetermined groups. Ask the groups to read and
discuss the Causes of Coastal Land Loss. Are they surprised by any of the causes?

2. Explain that they will be creating an illustrated map to highlight the various
causes of coastal land loss in Louisiana. Share some examples of illustrated maps.

3. Project the satellite layer of Coastal Louisiana via Google Maps. Instruct the
groups to discuss how they will create an illustrated map of the causes of coastal
land loss. What symbol will they use to represent levees? Where will they place
them? How will they show where oil and gas infrastructure has shaped the
coast? Ask them to choose a symbol and location for each cause listed in the
Causes of Coastal Land Loss.

4. Hand out paper and colored pencils/markers to each group. Give the groups a
predetermined amount of time to work collectively on their illustrated maps.
Remind them that their maps do not have to be a perfect replica of the shape
and size of the Google map. The focus should be on highlighting the causes of
coastal land loss. Consider adding the finished maps to the classroom FLOW
display.
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Documents to Print
None
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Explain

Mitigation of Land Loss

As coastal communities face the increased risk of accelerated land loss, state and local
governments, environmental nonprofits, and local communities are exploring and
implementing a number of mitigation strategies. These strategies include wetland and
barrier island restoration, sediment diversions, and more.

To learn more, visit CPRA’s “Flood Risk and Resilience Program.”

Learning Objective

Students will identify types of land loss mitigation projects.

Lesson Information

Grade Level : 7th

Time Required : 1 Session

Key Concepts: Mitigation, diversions, restoration

Louisiana Standards:
● 7-MS-ESS2-4, 7-MS-ESS2-5, 7-MS-ESS2-6, 7-MS-LS1-6, 7-MS-LS2-5, 7-MS-LS2-4,

7-MS-LS4-4
● Art: VA-CE-M3
● Math: 7.SP.C
● Social Studies: 7.1.2, 7.1.3
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Overview

In this session, students will explore real-world mitigation projects with CPRA’s interactive
Coastal Master Plan Projects Map. They will also calculate the costs of some of the
mitigation projects.

Preparations

1. Print and laminate the Coastal Mitigation Matching Game.
2. Prior to the session, decide how to divide the class into four groups who will work

together during this investigation.
3. Review how to use CPRA’s Master Plan Data Viewer and the CPRA Coastal

Projects Map.

Materials Needed:
Land Loss and Restoration STEM Kit
Science Journals
Coastal Mitigation Matching Game
Computers/Projector
Pen or Pencil
Coastal Land Loss and Restoration
EXPLAIN worksheet
CPRA’s Master Plan Data Viewer CPRA
Coastal Projects Map

Vocabulary:
Constraints
Barrier Island
Benefits
Elevated
Restoration
Ridge
Shoreline

Teacher Directions

1. Sort the class into the 4 predetermined groups. Have students recall and discuss
the causes of coastal land loss. How can each cause be mitigated? Ask students
to brainstorm their ideas and record them in their science journals.

2. Pass out a set of Coastal Mitigation Matching Game cards to each group
(optional: make this an interactive google slide/drag and drop, so you can have
more game sets and adjust the group sizes as needed). Instruct students to look
at each Mitigation card. Do these solutions match any of the ones they
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brain-stormed? Have them discuss what each card. How does each mitigation
technique help manage coastal land loss? Finally, ask students to match the
Benefits/Constraints cards with the Mitigation cards. Discuss their choices and
reveal the answers.

3. Explain to students that there are many mitigation strategies that are currently
being used in Louisiana and that they are all part of a Coastal Master Plan.
Project CPRA’s Master Plan Data Viewer. Explain that this tool is used to
understand coastal land loss and mitigation in coastal Louisiana. Give students
time to explore CPRA’s Master Plan Data Viewer. Why is this tool useful?

4. Handout the Coastal Land Loss and Restoration EXPLAIN worksheet. Ask the
groups to work together to complete Parts 1, 2, and 3. Provide support as
needed for creating graphs and calculations. Take time to discuss the students’
insights as they investigate scenarios and mitigation projects. Encourage them to
refer back to the Benefits/Constraints of projects they have focused on. Are these
easy choices? Do some communities benefit while others are impacted
negatively? Who gets to make these decisions?

Documents to Print
Coastal Mitigation Matching Game
Coastal Land Loss and Restoration EXPLAIN worksheet
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Elaborate

Stream Tables

Stream tables are models that are typically used to investigate the effects of erosion
and deposition on model towns and other structures in the stream table. They can also
be used to test mitigation strategies that help to reduce erosion and flooding, and
deposit sediment.

To learn more, visit Mr. Temme Science’s “Stream Table Timelapse.”

Learning Objective

Students will experiment with land loss mitigation techniques on a model.

Lesson Information

Grade Level : 7th

Time Required : 1 Session

Key Concepts: Erosion, deposition, mitigation

Louisiana Standards:
● 7-MS-LS2-5
● Art: VA-CE-M2, VA-CE-M7
● Social Studies: 7.5.1

Overview

In this session, students will design and test land loss mitigation strategies on their stream
table models. They will make predictions and observations of the outcomes for both
erosion and deposition.
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Preparations

1. Reserve (using the Kit Checkout form) and collect the Land Loss and Restoration
STEM Kit.

2. Prior to the session, decide how to divide the class into two groups who will work
together during this investigation.

3. Review the Stream Table Tip Sheet.
4. Choose an outdoor location with access to a water hose and running water.

Materials Needed:
Land Loss and Restoration STEM Kit
Picnic Tables or Other Outdoor Tables
Water
Coastal Mitigation Matching Game
Stream Table Tip Sheet
Science Journals

Vocabulary:
Coastline
Deposition
Gulf
Living Shoreline
Riverbed
Storm Surge
Subsidence

Teacher Directions

1. Before the activity, set-up the stream tables in the predetermined outdoor
location. Place the ends with the drainage holes off the tables and over the
buckets. Elevate the other ends with the yoga blocks. Place one set of activity
tools and props on the table with each stream table model. Fill watering cans
with water. Review the Stream Table Tip Sheet for more information.

2. Divide students into the two predetermined groups. Pass out the mitigation
strategies cards from the Coastal Mitigation Matching Game for reference. Have
students discuss and predict which mitigation strategy might be the most
effective in preventing land loss. Explain that they will be designing and testing
mitigation strategies using a stream table model. Review outdoor safety and
protocol procedures, and escort students to the designated outdoor location.

3. Introduce students to the stream table model. Explain that they will be creating a
design to simulate the mitigation of land loss (erosion) in their coastal
communities. Review the materials they will have for use in their construction.
How will they shape the land (spatulas, etc.)? Where will they place their houses?
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What can the moss be used for (coastal marshes or living shorelines)? Which
mitigation strategy could be represented by the tongue depressors (levees)?
Review the Stream Table Tip Sheet for more information.

4. Ask students to discuss and plan (in their science journals), their chosen mitigation
strategies to control land loss (erosion) on their stream table model. Remind
students to think of their local neighborhoods and towns when planning their
design. (Optional: share a map of St. Bernard Parish to help jumpstart some ideas
about how to shape the land). Ask them to create a sketch of their design in
their science journals, including communities (houses), and label each mitigation
strategy and what item they will use to represent it on the model. Encourage
them to discuss and illustrate where each item should be placed and why it
should be placed there.

5. Stress the importance of working as a group while constructing their design.
Assign roles if necessary, but encourage collaboration. Have students shape the
land and place the communities first. Remind them to make a river and a
coastline, as well as leave space at the lower end of the table to represent the
Gulf of Mexico (without sand). Before they add their mitigation strategies, have
students observe erosion and deposition without mitigation by allowing them to
pour water down their “riverbed.” Where will erosion occur? How will this impact
their communities? Where will the eroded sediment be deposited? Have them
record their predictions and observations in their science journals.

6. Have students add their mitigation strategies to the models per their designs (do
not reshape the sand). How will these strategies change the erosion (coastal
land loss) and deposition cycle? Will they protect the communities? Have them
record their predictions and observations in their science journals. As students test
their designs, encourage them to use the water in a variety of ways to mimic
rivers, hurricanes, storm surge, floodwaters, etc. After completing the stream
table activity, have students revisit their predictions and evaluate how their
mitigation strategies performed. Film/photograph their stream tables during the
activity to use for the Evaluate section.

7. Have students clean and organize their stream table models, tools, and props.
Review the Stream Table Tip Sheet for more information.

Documents to Print
None
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Evaluate

Claim, Evidence, Reasoning

Metacognition is critical to understanding scientific concepts. Many techniques can be
used to help students be aware of the cognitive processes needed to make meaning
from scientific content. The Claim, Evidence, Reasoning method asks students to break
down their thinking to ensure that they are making meaningful connections based on
the scientific input.

To learn more, visit Edutopia’s “Designing Science Inquiry: Claim + Evidence +
Reasoning= Explanation.”

Learning Objective

Students will use the CER format to reflect on the driving question.

Lesson Information

Grade Level : 7th

Time Required : ½ Session

Key Concepts: Claim, evidence, reasoning

Louisiana Standards:
● 7-MS-LS2-4
● Social Studies: 7.5.1, 7.7.1

Overview

In this session, students will construct an explanation to answer the driving question of
how and why Louisiana’s coastline has changed over time.
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Preparations

1. Review the CER format.

Materials Needed:
Science Journals
Session Materials (maps, worksheets,
photographs/film of stream tables,
reflections, etc)

Vocabulary:
None

Teacher Directions

1. Write the driving question of this series on the board: "How and why has
Louisiana’s coastline changed over time?". Have students copy the driving
question into their science journals. Ask students if they think they have answered
this question during these sessions. If they don’t feel that they have answered the
question, ask students what else they think they could have done to find an
answer.

2. Review the CER format. Ask students to use the session materials and the CER
format to answer the driving question.

3. Invite students to discuss their answers in small groups.

Documents to Print
None
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FLOW Resources

Multiple Lines of Defense
Strategy (MLODS)

Watershed Concept

Coastal communities face a variety of
threats, but hurricane storm surge is
perhaps the most costly. The Multiple
Lines of Defense Strategy includes
healthy wetlands, levees, ridges, and
more and can reduce the impacts of
storm surge in these vulnerable
communities.

Learning Objectives

Engage: Students will design and test
protections for a coastal town using a
MLODS model.

Explore: Students will define storm surge.

Explain: Students will identify and
describe the multiple lines of defense

Elaborate: Students will revise and test
their original MLODS designs based on
their new knowledge.

Evaluate: Students will use the CER
format to reflect on the driving question.

Series Information
Grade Level : 7th
Time Required : 3 ½ Sessions
Driving Question: How do we protect
coastal communities from storm surge?
Louisiana Standards:
Engage: 7-MS-ESS2-4, Art: VA-CE-M7
Explore: 7-MS-LS2-4, 7-MS-ESS2-4,
7-MS-ESS2-5, 7-MS-ESS2-6, Social Studies:
7.1.2, 7.1.3
Explain: 7-MS-ESS2-4, 7-MS-ESS2-5,
7-MS-ESS2-6, 7-MS-LS2-4, 7-MS-LS2-5,
Social Studies: 7.1.2, 7.1.3
Elaborate: 7-MS-ESS-2-5, 7-MS-ESS-2-6,
7-MS-LS1-3, 7-MS-LS-1-7, Art: VA-CE-M7,
Math: 7.RP 2.c, 7.RP 2.d, 7.EE B.3, Social
Studies: 7.1.3
Evaluate: 7-MS-ESS2-4, 7-MS-LS2-4,
7-MS-LS2-5, 7-MS-LS1-6, Social Studies:
7.1.1, 7.7.1

Overview
In this series of investigations, students
explore multiple lines of defense by
designing protection for a coastal
community and building and testing
their designs on an interactive model.
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Why is this topic important?

Storm surge is the most deadly part of a
hurricane for coastal communities. Walls of
fast moving water, storm surge leaves a trail
of devastation. Loss of life, property, critical
wildlife habitat, and economic resources
make storm surge a key environmental issue
in these communities.

Understanding the natural and human-constructed defenses that can protect these
communities from the devastation of storm surge can lead to support for important
projects such as barrier island, marsh, and ridge restoration, as well as highly-accessible
evacuation routes that ensure all community members are protected. These lines of
defense have been outlined in the Multiple Lines of Defense Strategy.

Teacher Preparation Preview for the 5 E’s

Engage: In this session, you will reserve and retrieve the Hurricanes and Coastal
Protections STEM Kit, decide how to divide the class into two groups who will work
together during this investigation, and review the Multiple Lines of Defense Strategy , the
MLODS Tip Sheet, and the Multiple Lines of Defense Strategy Interactive Video.

Explore: In this session, you will review NOAA's Storm Surge Overview and ensure access
to Chromebooks or the internet.

Explain: In this session, you will review the Multiple Lines of Defense Strategy.

Elaborate: In this session, you will reserve and retrieve the Hurricanes and Coastal
Protections STEM Kit, review the MLODS Tip Sheet, and set-up the two MLODS boards.

Evaluate: For this session, you will review the CER format.
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Engage

Lines of Defense

As storm surge makes its way inland, it can be slowed down and reduced as it meets
obstacles on its path. Each line of defense acts to impede the progress of the storm
surge.

To learn more, visit Pontchartrain Conservancy’s “Multiple Lines of Defense Strategy.”

Learning Objective

Students will design and test protections for a coastal town using a MLODS model.

Lesson Information

Grade Level : 7th

Time Required : 1 Session

Key Concepts: Multiple lines of defense strategy, coastal protections, storm surge

Louisiana Standards:
● 7-MS-ESS2-4
● Social Studies: VA-CE-M7

Overview

In this session, students will design protections for a coastal community and build and
test their design on an interactive MLODS model.
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Preparations

1. Reserve (using the Kit Checkout form) and collect the Hurricanes and Coastal
Protections STEM Kit.

2. Review the Multiple Lines of Defense Strategy, the MLODS Tip Sheet, and the
Multiple Lines of Defense Strategy Interactive Video.

3. Prior to the session, decide how to divide the class into two groups who will work
together during this investigation.

Materials Needed:
Hurricanes and Coastal Protections
STEM Kit
Multiple Lines of Defense Strategy
MLODS Tip Sheet
Multiple Lines of Defense Strategy
Interactive Video
Science Journal

Vocabulary:
Barrier Island
Category 1-5 Hurricane
Coastal Protections
Elevated
Evacuation Route
Flood Gate
Offshore Shelf
Pump Station
Ridge
Storm Surge

Teacher Directions

1. Set-up the two MLODS boards. Review the MLODS Tip Sheet for more details.
2. Ask participants if they have ever been in a hurricane. What do they remember

about it? Did they witness any flooding? Where did the water come from? What

is the most dangerous aspect of a hurricane for coastal communities? Write the

answers on the board. Reveal that storm surge is the most deadly aspect of

hurricanes for coast communities.

3. Assign the two predetermined groups to a MLODS model. Explain that teams will

have to design protections for their coastal communities. Reveal that a hurricane

will be impacting their town shortly to test their defenses. Have each group look

at the materials included in the kit and discuss how they can be used to protect

their model town from the incoming hurricane. Remind teams that they must
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develop a plan before they can begin building their protections. Have them

sketch their plan in their science journals.

Possible design restrictions (optional):

● A specific budget with costs associated with different materials

● Limits on the amount of certain materials used (ex. clay)

● Limits on the length/size of certain protections

● Any others you wish to implement

Once groups have agreed on a design, have them place their protections on

the model.

4. Have each group share their design and protections. What protections did they

employ? Levees? Marshes? Elevated houses? As they are explaining, give

participants the correct vocabulary for the protections (ex. pump station or flood

gate if they included them, etc). Make note of any protections that they did not

include, but do not share this with participants at this point. Have participants

make predictions in their science journals about what will happen when the

hurricane comes. Will their town be protected? Where might water get through

their protections? Etc.

5. Once their mitigation strategies have been discussed, roll the die. Review the
MLODS Tip Sheet for more details. Remember to have the hurricane (marbles)
come from the elevated water end of the board.

6. Ask teams to reflect on how their designs held up against the storm surge. What
was the most effective line of defense? It was most likely marshes if they included
those. Explain that in real life, marshes reduce storm surge, create habitat for
economically important animals, and reduce coastal erosion, etc. Contrast that
with levees, which likely stopped additional storm surge but do not provide any
other benefits. Where was the most significant damage? Why might that be? Use
this moment to highlight income inequality, the costs associated with these
protections, and the impact on access to certain lines of defense (eg. elevated
homes). Ask teams what they might do differently if they were to design new
protections. Be sure to have students record their observations in their science
journals.

7. Share the graphic and images of the Multiple Lines of Defense Strategy. Which

lines of defense did they not include (eg. ridges, elevated highways)? Why?
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Discuss why these lines of defense are also critical for the protection of coastal

towns.

Documents to Print
None
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Explore

Storm Surge

Storm surge occurs when hurricanes produce strong winds that push water inland.
Storm surge can be 1’ to 2’ or, in stronger storms, 20’ and up. Regardless of the height,
storm surge causes damage from flooding and saltwater intrusion.

To learn more, visit NOAA’s “Storm Surge Overview.”

Learning Objectives

Students will define storm surge.

Lesson Information

Grade Level : 7th

Time Required : ½ Session

Key Concepts: Storm surge, hurricanes

Louisiana Standards:
● 7-MS-LS2-4, 7-MS-ESS2-4, 7-MS-ESS2-5, 7-MS-ESS2-6
● Social Studies: 7.1.2, 7.1.3

Overview

In this session, students will investigate storm surge.

Preparations
1. Review NOAA's Storm Surge Overview.
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Materials Needed:
Chromebooks
NOAA's Storm Surge Overview

Projector
Hurricane Storm Surge

Vocabulary:
Storm Surge
Storm TIde
Continental Shelf

Teacher Directions

1. Ask students to discuss in small groups what they think storm surge might be like in
real life. How does it move? Where is it coming from? Why does the height vary?
After some time has passed, ask the small groups to share what they discussed.

2. Pass out the Chromebooks and ask students to explore NOAA's Storm Surge
Overview. Provide a guided review if preferred. How has their understanding of
storm surge changed? Ask them to discuss in their small groups. After some time
has passed, ask the small groups to share what they discussed.

3. Show Hurricane Storm Surge and Storm Surge Like You've Never Experienced it
Before. After seeing the videos, ask students to reflect on how their lines of
defense can help reduce the damage from storm surge.

Documents to Print
None

www.scienceforourcoast.org 123

https://www.nhc.noaa.gov/surge/
https://www.youtube.com/watch?v=2GgUn2QTJtE
https://www.nhc.noaa.gov/surge/
https://www.nhc.noaa.gov/surge/
https://www.youtube.com/watch?v=2GgUn2QTJtE
https://www.youtube.com/watch?v=q01vSb_B1o0
https://www.youtube.com/watch?v=q01vSb_B1o0


Explain

Natural/Human Defenses

From human built hydrological modifications like floodgates and levees to natural
features like the offshore shelf and healthy coastal marsh, the lines of defense that
protect against storm surge are unique and complex.

To learn more, visit “The Multiple Lines of Defense Strategy to Sustain Coastal Louisiana”
(pages 8-10).

Learning Objective

Students will identify and describe the multiple lines of defense.

Lesson Information

Grade Level : 7th

Time Required : ½ Session

Key Concepts: Budgets, coastal protections, storm surge

Louisiana Standards:
● 7-MS-ESS2-4, 7-MS-ESS2-5, 7-MS-ESS2-6, 7-MS-LS2-4, 7-MS-LS2-5

● Social Studies: 7.1.2, 7.1.3

Overview

In this session, students will research each of the lines of defense and identify any
protections that exist near where they live.
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Preparations

1. Review the Multiple Lines of Defense Strategy.

Materials Needed:
Projector
Science Journals
Multiple Lines of Defense Strategy
Graphic

Vocabulary:
Ecosystem Services
Surge Barrier

Chromebook
FPA East Virtual Tour

Teacher Directions

1. Project the Multiple Lines of Defense Strategy Graphic. Give students time to
sketch their own interpretations of the graphic in their science journals.

2. Have students describe their understanding of each line of defense. Write the
answers on the board. Share the Multiple Lines of Defense Strategy for
comparison to their answers. Which line of defense might be the most expensive?
Which is the most valuable in terms of ecosystem services? Which lines of defense
are visible within their communities?

3. Ask students to use the Chromebooks and Google Map to locate their homes
and any lines of defense near where they live. Is there a levee or a flood gate? Is
their house or a neighboring house elevated? Do they live near a marsh or ridge?
They can also discuss this in small groups and recall what they have noticed near
their homes.

4. Explain that one of the newest lines of defense that protects New Orleans is a
surge barrier. Show FPA East Virtual Tour and discuss how this would help protect
against storm surge. Plan a trip to tour the surge barrier if possible (optional).

Documents to Print
None
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Elaborate

Economic Considerations

Some protections like levees are incredibly expensive and provide only one important
service. Protections like restoring coastal marsh come with equally expensive costs but
provide multiple ecosystem services including habitat for commercially important
aquatic species such as the Blue Crab.

To learn more, visit CPRA’s “Projects” page.

Learning Objective

Students will revise and test their original MLODS designs based on their new knowledge.

Lesson Information

Grade Level : 7th

Time Required : 1 Session

Key Concepts: Multiple lines of defense strategy, coastal protections, storm surge

Louisiana Standards:
● 7-MS-ESS-2-5, 7-MS-ESS-2-6, 7-MS-LS1-3, 7-MS-LS-1-7
● Art: VA-CE-M7
● Math: 7.RP 2.c, 7.RP 2.d, 7.EE B.3
● Social Studies: 7.1.3
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Overview

In this session, students will attempt to redesign and test their initial coastal protection
with a newly imposed budget.

Preparations

1. Reserve (using the Kit Checkout form) and collect the Hurricanes and Coastal
Protections STEM Kit.

2. Review the Multiple Lines of Defense Strategy, the MLODS Tip Sheet, and the
Multiple Lines of Defense Strategy Interactive Video.

3. Set-up the two MLODS boards. Review the MLODS Tip Sheet for more details.

Materials Needed:
Science Journals
MLODS Cost Sheet
Hurricanes and Coastal Protections
STEM Kit

Vocabulary:
Budget

MLODS Tip Sheet

Teacher Directions
1. Divide the class into the two groups from the Engage session. Ask them to discuss

their initial designs and the results of the testing of their lines of defense. What
worked? Where were the weaknesses? What would they like to change about
their design? Why?

2. Explain to students that they will be able to redesign their lines of defense, but
that they will have to stay within a budget. Share that they will have $50 million to
redesign the protections for 20 miles of coastline. Provide students with a MLODS
Cost Sheet. Give students a predetermined amount of time to decide how to
spend the $50 million in their new design. After students have settled on their new
design, within the $50 million budget, have them sketch their design in their
science journals and note where the differences are from their initial model.

3. Assign the two groups to a MLODS model. Once groups have agreed on a new

design, have them place their protections on the model.
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4. Have each group share their design and protections. What protections did they

employ? Levees? Marshes? Elevated houses? Have participants make

predictions in their science journals about what will happen when the hurricane

comes. Will their town be protected? Where might water get through their

protections? Etc. Once their mitigation strategies have been discussed, roll the

die. Review the MLODS Tip Sheet for more details.

5. Ask teams to reflect on how their designs held up against the storm surge. How
did their new designs compare with their original designs? How did staying within
a budget alter the outcomes? What are the implications for which projects get
funded? Be sure to have students record their observations in their science
journals.

Documents to Print
MLODS Cost Sheet
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Evaluate

Coastal Ecosystems

For coastal communities, the most important lines of defense are the natural features of
the landscape. Sounds, ridges, wetlands, and barrier islands have always provided
protection from storm surge. The loss of these natural protections has had an enormous
impact on the vulnerability of coastal communities.

To learn more, visit the Nature Conservancy’s ”First Line of Defense.”

Learning Objective

Students will use the CER format to reflect on the driving question.

Lesson Information

Grade Level : 7th

Time Required : ½ Session

Key Concepts: Claim, Evidence, Reasoning

Louisiana Standards:
● 7-MS-ESS2-4, 7-MS-LS2-4, 7-MS-LS2-5, 7-MS-LS1-6
● Social Studies: 7.1.1, 7.7.1

Overview

In this session, students will construct an explanation to answer the driving question of
how do we protect coastal communities from storm surge.
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Preparations

1. Review the CER format.

Materials Needed:
Science Journals
Session Materials (MLODS designs and
budgets, reflections, etc)

Vocabulary:
None

Teacher Directions

1. Write the driving question of this series on the board: "How do we protect coastal
communities from storm surge?". Have students copy the driving question into
their science journals. Ask students if they think they have answered this question
during these sessions. If they don’t feel that they have answered the question,
ask students what else they think they could have done to find an answer.

2. Review the CER format. Ask students to use the session materials and the CER
format to answer the driving question.

3. Invite students to discuss their answers in small groups.

Documents to Print
None
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FLOW Resources

Invasive Species

Watershed Concept

Ecosystems in a watershed have evolved
unique relationships between its species.
Food webs, symbiotic relationships, and
niches have developed over time. When
non-native species are introduced to an
ecosystem, these complex relationships
can be disrupted and the newcomers
can become invasive.

Learning Objectives

Engage: Students will explain how invasive
species use different strategies in a
habitat.

Explore: Students will explore invasive
species pathways.

Explain: Students will research a variety of
invasive species that are found in their
watershed.

Elaborate: Students will collect and
analyze data using transects and
quadrats.

Evaluate: Students will use the CER format
to reflect on the driving question.

Series Information
Grade Level : 7th
Time Required : 4 - 4 ½ Sessions
Driving Question: How do invasive species
enter and impact our watershed?
Louisiana Standards:
Engage: 6-MS-LS2-2, 7-MS-LS2-4, Math:
7.RP -A 1 & 2, Social Studies: 7
Explore: 7-MS-LS2-4, 7-MS-LS2-5, Art:
VA-CE-M2, VA-CE-M5, VA-CE-M6
Explain: 7-MS-LS2-4, 7-MS-LS2-5, Social
Studies: 7, 7.7.1
Elaborate: 7-MS-LS2-4, 7-MS-LS2-5, Math:
7.S A & B, 7.RP-A1 & 2, 7.G-B6, Social
Studies: 7.7.1, 7.11.2
Evaluate: 7-MS-LS2-4, 7-MS-LS2-5, Art:
VA-CE-M2, Social Studies: 7.7.1

Overview
In this series of investigations, students
explore the origin, impacts, and adaptive
strategies of non-native, invasive species
and the mitigation strategies we use to
manage them. *Includes fieldwork off
campus.
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Why is this topic important?

As species evolve over time they adapt to
their environments. The relationships that
develop support a give and take between
predator and prey, producers and
consumers, and the endless recycling of
nutrients. When a non-native species is
introduced, it has the potential to become
invasive. Many invasive species are
generalists, reproduce year-round, lack predators, and are larger than similar native
species.

Human behavior has been the primary driver for the spread of non-native invasive
species. Release of exotic pets into wild areas, use of ornamental plant species that
spread through waterways, transport of invasive aquatic species in ship ballasts, and
other human activity has resulted in the dramatic loss or reduction of native species,
countless dollars spent on managing the spread of invasive species, and a domino
effect on the intimately connected native species within impacted ecosystems.

Teacher Preparation Preview for the 5 E’s
Engage: For this session, you will review "Invasive Species," “Louisiana’s Invasive Species
Website,” and the tip sheet, and prepare Invasive Species/Adaptation Cards.

Explore: For this session, you will reserve and retrieve the Invasive Species STEM Kit,
review the Invasive Species Pathways Graphic Organizer, EDD Maps and “Louisiana’s
Invasive Species Website,” and prepare bulletin board paper for each class.

Explain: For this session, you will reserve and retrieve the Invasive Species STEM Kit,
review the "The Threat of Invasive Species” Video and the Invasive Species Wanted
Poster Template. and cut poster board for smaller posters.

Elaborate: For this session, you will reserve/retrieve the Invasive Species STEM Kit,
plan/prep for field work, review quadrat and transect procedures, download/review
directions for use for the iNaturalist app, and prepare 6 group kits.

Evaluate: For this session, you will review the CER format.
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Engage

Adaptive Characteristics

Invasive species have adaptive characteristics that help ensure access to resources
and successful reproduction. These strategies can include generalist diets, establishing
in disturbed areas, and rapid growth.

To learn more, visit National Geographic’s “Invasive Species"

Learning Objective

Students will explain how invasive species use different strategies in a habitat.

Lesson Information

Grade Level : 7th

Time Required : ½ Session

Key Concepts: Native species, invasive species, adaptation, mitigation

Louisiana Standards:
● 6-MS-LS2-2, 7-MS-LS2-4
● Math: 7.RP-A 1 & 2
● Social Studies: 7

Overview

In this session, students participate in an interactive game that highlights the
complicated relationship between mitigation strategies and the adaptation strategies
of non-native, invasive species.
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Preparations

1. Review the USDA’s "Invasive Species," Xavier and Tulane’s “Louisiana’s Invasive
Species Website,” and the tip sheet for how to play the game.

2. Prior to the session, decide how to divide the class into ten groups who will work
together during this activity.

3. Print, cut, and laminate the Invasive Species/Adaptation Cards.

Materials Needed:
Invasive Species STEM Kit
Whiteboard
Dry Erase Markers
Invasive Species/Adaptation Cards
Science Journal
Mitigation Options PDF

Vocabulary:
Biocontrol
Competition
Displace
Fragmentation
Herbicide
Invasive Species
Mitigation
Native Species
Predators
Reproduction

Teacher Directions
1. Sort students into the ten predetermined groups. Discuss what makes something

an invasive species: 1. It is not native to an area. 2. It outcompetes native
species. Explain that they will be playing a game to explore how invasive species
thrive in an ecosystem.

2. Introduce each of the Invasive Species/Adaptation Cards. Let each group
choose a species (or assign one to save time). Explain that they will be trying to
survive each round with one of their adaptations. Give students a few minutes to
review their species and its adaptations. Consider giving them a laminated
photo of their species.

3. On the whiteboard, draw a map. Review the tip sheet for advice on how to
create the map. Be sure to include a pond, river, neighborhood, a road, and
plenty of native plants. Make sure that students understand that this is a healthy
ecosystem that Park Rangers and others help to maintain. Explain that each of
their invasive species will be “introduced” into this ecosystem.

www.scienceforourcoast.org 134

https://www.invasivespeciesinfo.gov/what-are-invasive-species
http://is.cbr.tulane.edu/index.html
http://is.cbr.tulane.edu/index.html
https://scienceforourcoast.org/wp-content/uploads/2022/05/Invasive-Species-Adaptation_Mitigation-Game-Tip-Sheet.pdf
https://scienceforourcoast.org/wp-content/uploads/2022/04/Invasive-Species_Adaptation-Cards.docx.pdf
https://docs.google.com/spreadsheets/d/1oIBoxhPl2nheAPLwxZwjgRqIcUK1ozI260yvLlyU1aY/edit#gid=355946163
https://scienceforourcoast.org/wp-content/uploads/2022/04/Invasive-Species_Adaptation-Cards.docx.pdf
https://scienceforourcoast.org/wp-content/uploads/2022/04/Mitigation-Options-for-Invasive-Species.pdf
https://scienceforourcoast.org/wp-content/uploads/2022/04/Invasive-Species_Adaptation-Cards.docx.pdf
https://scienceforourcoast.org/wp-content/uploads/2022/05/Invasive-Species-Adaptation_Mitigation-Game-Tip-Sheet.pdf


4. Pick an invasive species to start with. Be sure to describe how the species was
brought into the ecosystem, and begin depicting its spread on your map. Be sure
to draw the invasive species in a different color, so students understand it is
not a part of the healthy ecosystem. Review Louisiana’s Invasive Species
Website for specific ideas for pathways for each species. Ask students to reflect
in their science journals on how the ecosystem has changed as each species is
introduced. Explain that the game proceeds in rounds where rangers try to
eliminate all of the invasive species, and the invasive species adapt and try to
survive. Begin the first round.

5. Refer to the Mitigation Options PDF, and choose a mitigation strategy to
manage each new invasive species. As each strategy is explained, erase some
of the invasive species on the map (do not erase all of any species - this illustrates
the difficulty of eradicating invasive species). Ask each group, in turn, to choose
an adaptation that might keep their species alive for the round. Redraw the
successful invasive species (this should illustrate how resilient they are and how
they outcompete native species). Have students reflect on the state of the
ecosystem. Play at least three rounds to ensure that all mitigation
strategies/adaptations have been discussed.

6. When gameplay is over, have students write down any observations they
noticed in their science journals. How do invasive species negatively impact the
health of an ecosystem? Should there be fines or punishments for people who
release invasive species into ecosystems? Should there be regulations that
prevent people from purchasing or transporting invasive species?

Documents to Print
Invasive Species/Adaptation Cards
Mitigation Options PDF
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Explore

Common Pathways

The spread of invasive species has been aided by human activity including collecting
and releasing exotic aquarium and terrestrial species, planting ornamental exotics, and
transporting and traveling with inadvertent hitchhikers. Each pathway has allowed
invasives to relocate into non-native ranges.

To learn more, visit the USDA’s “Pathways.”

Learning Objective

Students will explore invasive species pathways.

Lesson Information

Grade Level : 7th

Time Required : ½ - 1 Session

Key Concepts: Pathways, native vs. non-native, human influence

Overview

In this session, students will research a specific invasive species and create a map and
timeline to represent its country of origin and pathway to its new non-native range.

Louisiana Standards:
● 7-MS-LS2-4, 7-MS-LS2-5
● Art: VA-CE-M2, VA-CE-M5, VA-CE-M6
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Preparations

1. Reserve (using the Kit Checkout form) and collect the Invasive Species STEM Kit.
2. Review the Invasive Species Pathways Graphic Organizer, the University of

Georgia’s EDD Maps and Xavier and Tulane’s “Louisiana’s Invasive Species
Website.”

3. Prior to the session, decide how to divide the class into six groups who will work
together during this activity.

4. Prepare a large sheet of bulletin board paper with an outline of the world.
Laminate this if desired. You will need one per class.

Materials Needed:
Invasive Species STEM Kit
Bulletin Board paper w/world map
Invasive Species Pathways Graphic
Organizer
Chromebooks/Internet
Dry Erase Markers (blue for aquatic
species, green for land plants, red for
land animals, yellow for insects)
Small Magnets/Tape
Science Journals

Vocabulary:
Abundance
Ballast
Cultivation
Distribution
Ecological
Economic
Introduction
Ornamental
Pathway
Pet Trade

Teacher Directions

1. Sort students into the six predetermined groups. Review the featured invasive
species from Engage. Explain that each group will investigate how one species
arrived in Louisiana and share it with the whole group on the bulletin board
paper with the world map.  Ask each group to choose one species to research
and share.

2. Pass out the Invasive Species Pathways Graphic Organizer, index cards (in the
STEM Kit), and Chromebooks. Ask students to use the graphic organizer as a
guide to complete the research. Circulate and offer support as needed.

3. After completing the graphic organizer, ask each group to add their species’
information (name, type of species, country of origin, pathway, date of
introduction to the US) on the provided index card and attach (using tape or a
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magnet) it to the class map in the species’ country of origin. Ask them to draw a
line using the dry erase marker that represents their species from the country of
origin to Louisiana (add a color code key on the board).

4. Review the completed class map. Ask the groups to discuss patterns in the
pathways and causes for introduction for the featured invasive species. Students
should be able to identify that human activity is the cause of introduction in most
instances. What else do they notice? How long has each species been in
Louisiana? Is there a pattern? Have them reflect on the consequences of human
activity on local ecosystems as it pertains to invasive species in their science
journals.

Documents to Print
Invasive Species Pathways Graphic Organizer
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Explain

Identifying Invasives

Invasive species may be so common that they blend into the native ecosystem. They
are often the dominant species in an ecosystem that has been impacted. Community
members can learn to identify these species and their pathways.

To learn more, visit the USDA’s “Identification of Invasive Species.”

Learning Objectives

Students will research a variety of invasive species that are found in their watershed.

Lesson Information

Grade Level : 7th

Time Required : 1 Session

Key Concepts: Pathways, mitigation, invasive species identification

Louisiana Standards:
● 7-MS-LS2-4, 7-MS-LS2-5,
● Social Studies: 7, 7.7.1

Overview

In this session, students will research a chosen invasive species and create a wanted
poster that can be displayed and shared to inform the public of a variety of non-native
invasives.
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Preparations
1. Reserve (using the Kit Checkout form) and collect the Invasive Species STEM Kit.
2. Review the "The Threat of Invasive Species” Video and the Invasive Species

Wanted Poster Template.
3. Pre-cut the poster board into smaller pieces that will be appropriate for a small

poster.

Materials Needed:
Projector/Internet
"The Threat of Invasive Species” Video
Laminated LA Invasive Species Photos
(optional)
Chromebooks
Invasive Species STEM Kit
Invasive Species Wanted Poster
Template

Vocabulary:
Control Options
Eradication
Herbicide
Pathway
Pesticide
Pheromones

Teacher Directions
1. Ask students to share what they know about invasive species. Show "The Threat

of Invasive Species” video.
2. Ask students to recall the invasive species they have learned about. Write the

names on the board. Display the laminated photos (optional). Explain that they
will create a poster to share what they have learned with their community. Be
sure to list and review the poster guidelines form the Invasive Species Wanted
Poster Template on the board.

3. Allow each student to choose an invasive species to research (ensure that all the
species get chosen). Allow students to research their chosen species using the
University of Georgia’s EDD Maps and Xavier and Tulane’s “Louisiana’s Invasive
Species Website.”

4. When the research is complete, pass out poster board squares, markers, rulers,
and colored pencils to students or small groups. Encourage students to visually
represent their research on their posters. When the posters are complete, share
them on the FLOW board, in the hallways, on social media, etc.

Documents to Print
None
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Elaborate

Population Surveys

By monitoring the populations of invasive species, the collected data can be used to
design mitigation strategies and track outcomes. A variety of techniques can be used
including transects and quadrats.

To learn more, visit US Fish and Wildlife Service’s “Managing Invasive Plants:
Inventory/Survey” and this “Sampling: Transects and Quadrats” video from
emmatheteachie.

Learning Objective
Students will collect and analyze data using transects and quadrats.

Lesson Information

Grade Level : 7th

Time Required : 1 ½ Sessions

Key Concepts: Population data, quadrats, transects, data collection

Louisiana Standards:
● 7-MS-LS2-4, 7-MS-LS2-5
● Math: 7.S A & B, 7.RP-A1 & 2, 7.G-B6
● Social Studies: 7.7.1, 7.11.2

Overview

In these sessions, students, using transects and quadrats, will complete fieldwork to
collect data on the specific species and populations of invasive and native organisms
in a specific area.
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Preparations

1. Reserve (using the Kit Checkout form) and collect the Invasive Species STEM Kit.
2. Decide on fieldwork location and secure permission slips, buses, etc. (Suggestion

for Saint Bernard Parish: 40 Arpent Wetlands Observatory).
3. Prior to the session, decide how to divide the class into six groups who will work

together during this investigation.
4. Prior to the session review The Cary Institute of Ecosystems Studies’ video "How to

use a Transect for Sampling" and Hampshire Outdoor Centers’ “How to use a
Quadrat in Your Garden.” (Disregard how to make one instructions, as the kit
includes premade quadrats.)

5. Prepare group invasive species kits (6 caddies). Include images of common
invasive species (if possible), marker flags, quadrats, clipboards, a pencil, an
Invasive Species Data Checklist, and a Quadrat Data Sheet. The transect
measuring tape will be shared between the 6 groups.

6. Download and review directions for use for the iNaturalist app.

Materials Needed:
Science Journals
6 caddies
Invasive Species STEM Kit
Invasive Species Data Checklist
Quadrat Data Sheet
Clipboards/Pencils
iNaturalist app (used by adults)

Vocabulary:
Abundant
Common
Present
Quadrat
Species
Transect

Calculator

Teacher Directions

1. Upon arriving at the fieldwork site, review safety and protocol procedures and a
timeline of the tasks to complete. Pass out group kits to the 6 predetermined
groups (roles for each team member can be determined if needed or let
students collaborate on how to divide the work). Remind students to take good
care of all equipment. Briefly review the order in which to complete the data

www.scienceforourcoast.org 142

https://docs.google.com/forms/d/e/1FAIpQLScX_gUgQ0UJ5IlxFCKCXPui6TWYCn02oR70OvLMkm6SPmXrWA/viewform?usp=sf_link
https://docs.google.com/spreadsheets/d/1oIBoxhPl2nheAPLwxZwjgRqIcUK1ozI260yvLlyU1aY/edit#gid=355946163
https://www.visitstbernard.com/listings/play/40-arpent-wetlands-observatory
https://youtu.be/_ZHHFIsGivM
https://youtu.be/_ZHHFIsGivM
https://youtu.be/Sl_WhJRlC28
https://youtu.be/Sl_WhJRlC28
https://scienceforourcoast.org/wp-content/uploads/2022/07/Invasive-Species-Data-Check-List.pdf
https://scienceforourcoast.org/wp-content/uploads/2022/07/Quadrat-Data-Sheet.pdf
https://www.inaturalist.org
https://docs.google.com/spreadsheets/d/1oIBoxhPl2nheAPLwxZwjgRqIcUK1ozI260yvLlyU1aY/edit#gid=355946163
https://scienceforourcoast.org/wp-content/uploads/2022/07/Invasive-Species-Data-Check-List.pdf
https://scienceforourcoast.org/wp-content/uploads/2022/07/Quadrat-Data-Sheet.pdf
https://www.inaturalist.org


collection: a transect and then 2-4 quadrats within the transect (as time permits).
Review any data collection procedures as needed.

2. Ask students to take a few minutes to observe their immediate surroundings.
What do they notice? What species do they notice? Are these native or
non-native species? How do they know? Review the most common native and
invasive species in Louisiana (use photos if possible). What are their predictions
for the species present in this area? How do they know? Have students take a
moment to record their observations and predictions in their science journals.

3. Review the Invasive Species Data Checklist and how to determine if one of the
listed invasive species is present, abundant, etc. Ask students to complete the
information at the top. Remind students that they will be using a transect to
collect data for this datasheet. Explain that they will complete the checklist by
carefully observing only the space within their transects. If they are unsure of a
species within their transect, remind them to ask a chaperone to ID the species
using the iNaturalist app on their phones.

4. Determine the most appropriate length for the transect based on the number of
groups and the available area for sampling (10’x 5’ or  15’ x 3’, etc). Ask groups
to choose an area at the fieldwork location to serve as their transect.  Ask each
group to measure (using the transect measuring tape) and use marker flags to
mark each corner. Once they have completed marking their transect, ask the
group to complete the Invasive Species Data Checklist for their transect.

5. Upon completion of the transect sampling, discuss their findings. Were any of the
common invasive species present? What was the most abundant invasive
species in their transect? Explain that they are going to look more closely at the
presence of invasive and native species in their transect by using a quadrat.

6. Review the Quadrat Data Sheet and how to ID and count each species. Remind
students that they will be using a quadrat square to collect data for this
datasheet. Explain that they will complete the datasheet by carefully observing
only the space within their quadrat. If they are unsure of a species within their
quadrat, remind them to ask a chaperone to ID the species using the iNaturalist
app on their phones. Explain that they will survey two to four (as time permits)
quadrats in their transect by gently tossing the quadrat randomly.

7. Determine the most appropriate number of quadrats to survey in regards to time
constraints. Ask groups to return to their transect.  Ask each group to randomly
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sample areas within their transect by using the quadrat square. Ask the group to
complete the Quadrat Data Sheet for each random toss of the quadrat.

8. Upon completion of the quadrat sampling, discuss their findings. Which plant was
most plentiful? Is this plant beneficial to the environment? Did all the groups find
the same plants? If more of one type of plant was found in one area, why did this
happen? Of the plants found, which one was most invasive? What was the most
populous native plant? Non-native?

9. Optional: Groups can use a calculator to calculate the percentage of total area
for each species found in the quadrat. Groups can calculate this in the column
on the lab sheet titled “% of total area.” Refer to Kay Science’s "Percentage
Cover - Quadrats" for instructions on how to calculate the % of total area for
each species.

10. Have students clean, organize, and return the group kits. Collect all data sheets.
11. Ask students to reflect on both their predictions and observations in their science

journals. Did they find what they expected to find? Were there any surprises?

Documents to Print
Invasive Species Data Checklist
Quadrat Data Sheet
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Evaluate

Environmental Stewardship

Environmental stewardship consists of measurable actions taken by individuals and
communities to positively impact environmental outcomes. These actions can include
removal of invasive species, media campaigns to educate the public on the topic of
invasive species, and more.

To learn more, visit NOAA’s “Stewardship Definitions.”

Learning Objective

Students will use the CER format to reflect on the driving question.

Lesson Information

Grade Level: 7th

Time Required: ½ Session

Key Concepts: Claim, evidence, reasoning

Louisiana Standards:
● 7-MS-LS2-4, 7-MS-LS2-5,
● Art: VA-CE-M2
● Social Studies: 7.7.1

Overview

In this session, students will construct an explanation to answer the driving question of
how invasive species enter and impact our watershed.
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Preparations

1. Review the CER format.

Materials Needed:
Science Journals
Session Materials (datasheets, analysis,
projects, reflections, etc.)

Vocabulary:
None

Teacher Directions

1. Write the driving question of this series of investigations on the board: “How do
invasive species enter and impact our watershed?” Have students copy the
driving question into their science journals. Ask students if they think they have
answered this question during these sessions. If they don’t feel that they have
answered the question, ask students what else they think they could have done
to find an answer.

2. Review the CER format. Ask students to use their science journals, the session
materials, and the CER format to answer the driving question.

3. Invite students to discuss their answers in small groups.

Documents to Print
None
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