Lesson: I see Erosion, Site #2

Grade band: 3-5th Grade, Environmental Literacy

Overview: In this lesson, students will first learn about the “de-icing” treatment for roads, commonly known as rock salt. Students will then explore their outside environment and school premises to observe erosion around waterways, roads, and/or parking lots. Using a saltwater kit, students will collect data and work together to provide evidence and write scientific observations on the affected areas. Using related content from site #1, these observations will focus on either natural formations (shrubs and trees) or human impacts (including man-made buildings, paved roads/parking lots, and the use of rock salt). Please note: this lesson is based around the winter season. This lesson should be conducted in two days. Please refer to the procedure section for clarification. 

Science Content & Standards: 
Pennsylvania New Academic Standards for Science- https://www.pdesas.org/Page/Viewer/ViewPage/58/?SectionPageItemId=12998

Environmental Literacy & Sustainability: Agricultural and Environmental Systems and Resources Agricultural Systems

Standard-
·  3.4.3-5.A Analyze how living organisms, including humans, affect the environment in which they live, and how their environment affects them.

Science Practices:
APPENDIX F – Science and Engineering Practices in the NGSS
https://www.nextgenscience.org/sites/default/files/Appendix%20F%20%20Science%20and%20Engineering%20Practices%20in%20the%20NGSS%20-%20FINAL%20060513.pdf

Practice 4, Analyzing & Interpreting Data.
· Analyze and interpret data to make sense of phenomena, using logical reasoning, mathematics, and/or computation. 
· Compare and contrast data collected by different groups in order to discuss similarities and differences in their findings.  
	
English & Reading Content & Standards:
Pennsylvania Academic Standards, English Language Arts
https://static.pdesas.org/content/documents/PA%20Core%20Standards%20ELA%20PreK-5%20March%202014.pdf

1.2 Reading Informational Text & 1.4 Writing-




Standard(s)-
· CC.1.2.5.E Use text structure, in and among texts, to interpret information (e.g., chronology, comparison, cause/effect, problem/solution).
· CC.1.4.5.M Write narratives to develop real or imagined experiences or events.
Science & ELA Connection:
Relationships and Convergences Found in the Common Core State Standards in Mathematics (practices), Common Core State Standards in ELA/Literacy*(student portraits), and A Framework for K-12 Science Education (science & engineering practices) Venn Diagram NSTA Science, Math, & ELA
https://static.nsta.org/ngss/PracticesVennDiagram.pdf
· S8: Obtain, evaluate, & communicate information 
· E3: Obtain, synthesize, and report findings clearly and effectively in response to task and purpose
	
Materials:
· Site # 2, Student worksheet
· Small plastic water sample cups
· Digital Salinity Tester: https://www.amazon.com/dp/B08GC7JCV3?ref=fed_asin_title&th=1
· Outside location, near waterways and/or a parking lot where noticeable erosion occurs
· Pencils
· Optional: clipboards

Resources:
· Teacher reading- 
· Measuring Salinity of Water: https://www.horiba.com/int/water-quality/applications/water-wastewater/measuring-salinity-of-water/
· Winter is Coming! (epa.gov) https://www.epa.gov/snep/winter-coming-and-it-tons-salt-our-roads
· Teacher Video- Multifunction Water Quality Tester video:
https://youtu.be/YU4Z6zQmrpQ?si=NRP-R-M8Dbw7kf6q
· Student reading article - Where does road salt end up? What are its impacts? (Spectrumlocalnews.com) https://spectrumlocalnews.com/nys/capital-region/weather/2021/01/14/road-salt-impacts
· Optional: Student read aloud - “Erosion, Changing Earth’s Surface” by Robin Koontz
· Student video-
· ‘Why do we use Road Salt to Melt Snow and Ice?’ The Weather Network- https://youtu.be/99lKqv1fwfg?si=QAEqZ10K8qc00EAF
· “How rock salt could be impacting local waterways, ecosystems” Fox43- https://youtu.be/DB3LYmjlboU?si=Jb_AQQ2rugKYO11U

Vocabulary Terms: 
· Sodium Chloride – The scientific name for salt, which is found in the ocean and used in food.
· Runoff – Water that flows over the ground into rivers, lakes, or oceans, often carrying dirt and pollution with it.
· Weathering – The process of breaking down rocks into smaller pieces by wind, water, or ice.
· Salinity – How salty water is, especially in oceans and seas.
· Human Impact – The way people change the environment, like cutting down trees, building cities, or polluting water.
· Natural Impact – The way nature changes the environment, like earthquakes, floods, or hurricanes.

Learning Objectives:
· Students will gain knowledge on human impact in regard to road treatments and its  effects on  waterways near roads. 
· Students will observe different sightings of possible erosion on local school premises.
· Students will use scientific tools and observations notes to collect data on erosion impacts.
· Students will collaborate in teams to provide claims of erosion based on human-impact and/or natural environment. 

Procedure:
(Helpful tip: Read the following teacher reading resource and get familiar with the digital water tester prior to showing students.)
1. The teacher will introduce the lesson by having students read the following article, ‘Where does road salt end up?’.
2. The teacher can facilitate a classroom discussion based on the article. The following guided questions can help with facilitating conversation:
a. How do humans treat roads and/or prevent ice on roads?
b. How can rock salt affect our roads and the land around these roads? (Can waterways be affected by salt as well? How?)
3. The teacher can then show the two short student resource videos to explain how rock salt can affect waterways.
4. The teacher will then hand out the aligned student worksheet for this lesson. (Read page 1 & 2.)
5. The teacher will then lead students outside and give small groups plastic water sample cups. Have the students complete Part A, page 2. (The goal of the activity is for students to find examples of possible erosion happening in the area.)
6. Students can collect data by taking pictures of erosion sites, writing observations on the student worksheet, and collecting water samples for evidence of salinity in the water. 
7. Then take students back inside to complete Part B & C, page 3. The teacher can help facilitate the water samples and how to test salinity & convert the water sample data.
8. When students have completed Part B & C, the teacher will guide students in completing the final section, Part D, page 4. The teacher will go over the students’ claims from their evidence.
9. The teacher can conclude the lesson by reflecting with guided questions. The teacher can use the following questions to help facilitate the conversation:
a. Did the water you tested have salt in it? How do you know?
b. Where do you think the salt in the water came from?
c. How might high levels of salt in water affect plants, animals, or people?
d. How do people (like road crews using rock salt) impact on the environment?
10. The teacher can facilitate the final part of the lesson by having students visit the same tested sites a few weeks/months later. (Based on the time of the academic year, students should collect water samples around the winter snowfall, following the student worksheet. Then, students should go back to the same tested areas around spring to observe them without snow on the ground). 
Students should look for the following visual evidence of erosion occurring:
· Cracks in Pavement – Salt can seep into small cracks in roads and sidewalks, breaking them down further as water freezes and expands.
· Worn-Away Soil – You might notice patches of soil missing near the edges of roads or sidewalks where water runoff has washed it away.
· Small Gullies or Channels – Tiny grooves or channels may start forming in the dirt near roads where water carrying salt has repeatedly flowed.
· Exposed Roots – If plants or grass near the roadside have roots sticking out, it could be a sign that soil is being washed away.
· Dead or Wilting Plants – Salt can soak into the soil and make it harder for plants to grow, leading to patches of dead grass or struggling vegetation.
· Discolored or Crumbling Concrete – Sidewalks and curbs near salted roads may start to look worn, flaky, or discolored due to repeated salt exposure.
· Cloudy or Dirty Water in Puddles – If puddles near the road look murky or have a white, chalky residue when they dry, it might be from dissolved road salt.
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