STEM BriefsMaking Connections in STEM


Title: Weathering, Erosion, and Deposition - Oh My! 
Challenge: There is weathering, erosion, and deposition occurring on the playground and disturbing the area where the students can play!  First, invite the students to try to locate areas on the school grounds that show signs of these processes.  Visit these areas as a class and observe what is happening as the soil is broken down, moved away, and dropped somewhere else. (If there is not an appropriate spot on the school grounds, the teacher can use a photograph.)  Your job is to determine the best way to stop the soil from breaking down and moving so the playground is not ruined.
	Science
	Technology
	Engineering

	Concepts:

Science 5.8d - 
A system is a set of interrelated parts that make up a unified whole. The Earth system is composed of interrelated parts including the atmosphere (air), geosphere (solid Earth), biosphere (organisms), and hydrosphere (water). Systems are seamlessly connected through the flow of matter and energy.
· Earth is constantly changing; these changes occur both on and beneath Earth’s surface (5.8). 
· Rocks and other materials on Earth’s surface are constantly being broken down by both chemical and physical weathering. The products of weathering include clay, sand, rock fragments, and soluble substances (5.8 d). 
· Materials can be moved by water and wind (erosion) and deposited in new locations as sediment (deposition) (5.8 d). 
· Fossils provide information about life and conditions in the past. Fossils may be found in different rock layers, which allows scientists to infer changes in landscapes (5.8 e). 

Practices:

Science 5.1
The student will demonstrate an understanding of scientific and engineering practices by
a)  asking questions and defining problems
d)  constructing and critiquing conclusions and explanations
e)  developing and using models
f)   obtaining, evaluating, and communicating information
	Concepts: 

5.AP.1

Students extend their computational thinking and apply an essential skill in algorithmic design by making use of decomposition to break down complex problems or processes into subsets of smaller problems or groups of sequential instructions. This process encourages logical thinking and promotes effective problem-solving by demonstrating how a larger problem can be broken down into smaller, more manageable components. By considering each part systematically, students are able to see how they fit together to form the overall solution. This approach not only simplifies the problem but also guides students toward designing algorithms, allowing them to solve smaller subsets and identify the necessary steps to tackle the entire challenge. 

The four main computational thinking components are decomposition, pattern recognition, abstraction, and algorithmic thinking. 
· Decomposition is the process of breaking apart a problem, process, or task into smaller, more manageable components. This involves identifying and recognizing relationships among the parts. 
· Pattern recognition involves identifying commonalities, similarities, or differences in recurring elements. 
· Abstraction is a filtering process. It enables one to focus on important and relevant information while excluding or hiding irrelevant or less important details.
· Algorithmic thinking is the creation of step-by-step instructions or algorithms to solve the problem or task. 

	Concepts:

TEL-1B
Explain the tools and techniques that people use to help them do things.

STEL-1H
Design solutions by safely using tools, materials and skills.

STEL-2E
Collaborate effectively as a member of a team

STEL-2J
Demonstrate how tools and machines extend human capabilities

Practices:

The Engineering Design Process:
1. Define: Define the problem, ask a question  
2. Imagine: Brainstorm possible solutions
3. Research: Research the problem to determine the feasibility of possible solutions
4. Plan: Plan a device/model to address the problem or answer the question
5. Build: Build a device/model to address the problem or answer the question
6. Test: Test the device/model in a series of trials
7. Improve: Using the results of the test, brainstorm improvements to the device/model; return to #3 
8. Share: Communicate your results to stakeholders and the public
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Grade 5 Science and Computer Science


Title: Weathering, Erosion, and Deposition - Oh My!                                         

	Timeframe:

	This lesson will require two days with 45 minutes of time each day.



	Standards/Indicators

	Science 5.1
The student will demonstrate an understanding of scientific and engineering practices by
a)    asking questions and defining problems
d)    constructing and critiquing conclusions and explanations
e)    developing and using models
f)     obtaining, evaluating, and communicating information

Science 5.8d - 
The student will investigate and understand that the Earth constantly changes.  Key ideas include that processes such as weathering, erosion, and deposition change the surface of the Earth.
Computer Science 
5.AP.1 	The student will apply computational thinking to identify patterns, make use of decomposition to break down problems or processes into sub-components, and design algorithms. 
a. Identify patterns and repeated steps in an algorithm, problem, or process. 
b. Decompose a problem or process into a subset of smaller problems or groups of sequential instructions. 
c. Abstract relevant information to identify essential details.
d. Design an algorithm to solve a problem.

English 5.7(h) 
The student will write for a variety of purposes: to inform and revise for clarity of content using specific vocabulary and information.



	Engineering Problem

	There is weathering, erosion, and deposition occurring on the playground and disturbing the area where the students can play!  First, invite the students to try to locate areas on the school grounds that show signs of these processes.  Visit these areas as a class and observe what is happening as the soil is broken down, moved away, and dropped somewhere else. (If there is not an appropriate spot on the school grounds, the teacher can use a photograph.)  Your job is to determine the best way to stop the soil from breaking down and moving so the playground is not ruined.



	Challenge and Criteria:

	The students will work in small groups to predict, test, and observe how different materials could prevent weathering, erosion, and deposition on the playground.  The students will use the different materials provided by the teacher to prevent the movement of sand or soil by water in a container.  The students will observe which material worked best.



	Materials and Safety:

	The lesson will require:
· sand or soil 
· foil baking pans, paint roller trays or other flat plastic container
· a watering can with a perforated spout (“rose”) to pour water\
· small rocks
· mulch
· popsicle sticks or tongue depressors
· super moss or Spanish moss to act as plant roots (cotton is another suitable alternative)
· something waterproof to prop one end of the baking pans or plastic containers if using
· towels to place at the low end of the experiment

Safety concerns are: possible wet and slippery floors from spilled water.  Plan ahead for water safety or doing the challenge outside might be helpful.


Support for the Engineering Design Process
	If students have not participated in the Engineering Design process, introduce the Engineering Design Process to students.  Explain that the Engineering Design Process is a step-by-step process that engineers and designers use to solve problems.   The Engineering Design Process is cyclical and can begin at any step or move back and forth between steps numerous times. In real life, engineers often work on just one or two steps and then pass along their work to another team. Share the graphic with students.
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	Lesson Preparation:

	Prior to the lesson, the instructor will need to gather all the materials.  They may want to pre-plan the small groupings to encourage focus and positive interactions during group work.   The teacher should consider what the behavior norms and expectations will be during the project, so these can be communicated to the students before they break into small groups.



	Suggested prior instruction:

	The students should have had an introduction/review to the concepts of weathering, erosion, and deposition before beginning this lesson.  
Brainpop has short videos about weathering and erosion:
https://www.brainpop.com/science/forcesofnature/
PBS has another:
https://vpm.pbslearningmedia.org/resource/weathering-erosion-deposition-whats-the-difference/wviz-spot-on-science/
Generation Genius also has a good introduction:
https://www.generationgenius.com/videolessons/weathering-and-erosion-video-for-kids/




Engage The goal of this phase is to capture students’ attention and interest for the purpose of preparing
them for learning content and/or practices.
	Teacher Directions
	Additional Notes

	The teacher will present the following problem to the students:  

There is weathering, erosion, and deposition occurring on the playground and disturbing the area where the students can play!  First, invite the students to try to locate areas on the school grounds that show signs of these processes.  Visit these areas as a class and observe what is happening as the soil is broken down, moved away, and dropped somewhere else. (If there is not an appropriate spot on the school grounds, the teacher can use a photograph.)  Your job is to determine the best way to stop the soil from breaking down and moving so the playground is not ruined.

Working in a small group, they need to plan and build a model of a system that will stop or slow down the weathering and erosion of the soil or sand. The students will have access to rocks, popsicle sticks, mulch, and moss to use to build the system.

The teacher will encourage the students to discuss what they already know about the processes and how they can solve the problem by breaking it into smaller steps, or subproblems, along the way.

Start by brainstorming together as a group and writing the ideas on a whiteboard or poster: 
· What is the big problem they need to solve?(stopping the weathering and erosion)
· What is the first smaller step they need to take? (Design the first system)
· What is the next subproblem or step? (Gathering materials and assigning group members to tasks)
· Then what step do they need to take? (Working together to build a system from the plan)
· What if they have a problem working together as a group? (Take a break to revisit who is doing what job, get teacher help if needed)
· What if their first system doesn’t work to stop or slow down the processes? (Fix the problem, or build another iteration of the prototype and try again)
Also, ask the students how dividing the larger problem up into smaller problems, or subproblems helped with the planning of the project. (Smaller problems make it easier to find solutions and are not as overwhelming or challenging to start with when planning)

The groups will brainstorm together and pick the first system they will use to try to stop the erosion.
The students will also individually write their prediction of what they think will happen with their first system and draw a “before” picture.
Prediction and Observation Sheet
	The students will have had an introduction/review to the processes of weathering, erosion, and deposition before this activity.

The teacher will explain all behavior norms and expectations before beginning the group work process.

This lesson will need multiple class periods to complete.

The teacher will provide scaffolding on how to break the main problem into smaller steps to make the problem manageable.



Have one of the paint trays with the higher side filled with sand or soil. This will be the model of the area in the schoolyard. 

Explain that scientists often use models to help them understand and explain things.  Engineers will build a model to test their solutions.



Explore The exploration phase provides concrete experiences where students investigate phenomena,
observe patterns, and/or encounter discrepant events that build upon knowledge and practices
from the Engage Phase.
	Teacher Directions
	Additional Notes

	The students will build their first system and begin testing their model to see if it can perform the task. 

· Using a paint tray or container, one side will be filled with soil or sand (the higher side of the paint tray).  
· The students will use one of the materials (rocks, mulch, sticks, or moss) to build a system to stop weathering and erosion.  
· The students will draw a before picture of the soil.
· Then they will prop up one side of the container if using, and the teacher will use the watering can to pour water onto the higher side of the container on the soil to simulate rainfall.
·  The students will observe the tray and the color of the water at the other end of the tray and decide if the system helped to prevent soil or sand eroding.  They will draw an after picture.

· The students will try at least two of the materials and predict and observe what happens.  They will also draw a before and after picture of each experiment.

· They will debug their models to improve results by trying the materials in other ways. The teacher will be acting as a consultant during this time: asking questions, offering advice, and allowing discussion and work time to the students.
	The students will be encouraged to observe what is working and not working in their model.  They will also be encouraged to observe what is and is not working for other groups.






Be sure to place a towel on the low side of the container and be aware of any safety issues from dripping water.



Explain The essential knowledge and practices with which students engaged and explored, are now made clear and comprehensible. This is also an opportunity for students to explain their understanding of the concept or practices.
	Teacher Directions
	Additional Notes

	The teacher will facilitate a time of discussion and sharing among the students. 

Each group will have an opportunity to share their model and results, listen to others, and consider how/if the systems prevented erosion.  

The teacher will reintroduce and encourage the use of the proper vocabulary.
	Encourage the use of the vocabulary: changes, surface, Earth, weathering, erosion, and deposition during the discussion. 

Can they pinpoint when and where these processes happened in the experiment? 

Ask questions about what has changed in their thinking and understanding after the testing.



Elaborate The intention is to facilitate the transfer of concepts and abilities to related, but new situations.
	Teacher Directions
	Additional Notes

	The students will now be allowed to consider which two of the materials would build the best system if combined. The students will discuss with their group and then share with the entire class.
	This activity will be a discussion within the small group and then sharing the ideas with the entire class.



Evaluate The intention is for students to reflect on their new learning.
	Teacher Directions
	Additional Notes

	The final assessment will be a writing assignment where the students give advice to the school maintenance team on how best to prevent the processes on the school grounds.
Final assessment  - writing
	The final assessment will give the teacher an idea of what concepts need to be explored further and what the students have understood so far.
Encourage the use of the vocabulary: changes, surface, Earth, weathering, erosion, and deposition in the writing assignment.  




Student Pages:
Prediction and Observation Sheet

Final assessment  - writing
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Figure 1 Engineering Design Process image based on the Notional Aeronatics and Space Aduinistration (NASA) engineeing desga
model.
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