
  
 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

  

 

PURPOSE:  

 

IN THE STOP THE PROBLEM OF WIND AND WATER EROSION CHALLENGE, 

STUDENTS WILL: 

 

• Plan and create a solution to the erosion problem using the Engineering 

Design Process (EDP) 

• Exhibit understanding of relevant science content/concepts  

• Construct relevant questions  

• Use appropriate tools and materials to complete task 

• Determine effectiveness of their design 

• Answer the Focus Question:  How can you reduce the effects of wind 

and rain erosion on a mountain community?  

 

STOP THE PROBLEM OF WIND 

AND WATER EROSION 

CHALLENGE  
 

Fourth Grade - Earth Science 
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NEXT GENERATION SCIENCE STANDARDS (NGSS)  
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CA ENGLISH LANGUAGE DEVELOPMENT CONNECTIONS 
 

• P1.4.A.1 Exchanging information and ideas with others through oral 

collaborative discussions on a range of social and academic topics  

• P1.4.A.3 Offering and supporting opinions and negotiating with others in 

communicative exchanges.  

• P1.4.B.5 Listening actively to spoken English in a range of social and 

academic contexts  

• P1.4.C.11 Supporting own opinions and evaluating others’ opinions in 

speaking and writing  

 

 

SPECIAL EDUCATION (SPED): 
  

To make accommodations or modifications for students with special needs, 

provide simple directions, instructions, provide multiple opportunities for 

repetition, make frequent checks for understanding, use visuals to accompany 

all vocabulary, simplify questions, be specific with sequence and steps, provide 

opportunity for paraphrasing, and adjust time and pacing. 
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BACKGROUND FOR THE TEACHER 

 
You may teach this lesson once students have completed: 

 

FOSS CA – SOLID EARTH 

• Investigation 5, Parts 1 – 4 

 

After completing Investigation 5, Part 4, students will have gained the 

understanding that natural processes such as weathering and erosion can 

change the Earth, impacting human-made structures upon its surface. 
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MATERIALS 

 
FOR EACH TEAM  (4 students)                                                                                  

 

• 1 stream table tray 

• 1- 1L cup of sand mixture (1L sand mixed with 1 9oz. cup of water OR reuse 

the same sand mixture from the erosion investigations) for plateau 

• 1- 9oz. cup of sand mixture for “mountain” 

• 1- tiny, toy house (Monopoly house/hotel works well) 

• 1 tub (containing the following materials)  

o 1 15.25 x 15.25 cm pieces of aluminum foil  

o 1 15.25 x 15.25 cm plastic wrap  

o 1 coffee filter 

o 6 toothpicks  

o 6 craft sticks  

o 1 9oz. cup (for water) 

 
FOR THE LESSON   (materials for 8 teams of 4 students)                                 

 

• Individual student engineering notebooks 

• 1- 1L cup of sand mixture (plateau) for teacher demonstration 

• 1- 9oz. cup of sand mixture (mountain) for teacher demonstration 

• 1- tiny, toy house 

• eye droppers (for rain) 

• 50ml syringes (for wind) 

• 1 pitcher of water to refill water 
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GETTING READY 
  

1. Schedule the Engineering Challenge  

The erosion prevention challenge will take about two 60 minute sessions to 

complete. 

 

2. Gather / Obtain materials.  

Prepare 1L cups of sand mixture, 9oz. cups of sand mixture, and tubs of 

materials. 

 

3. Plan Teams  
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GUIDING THE ACTIVITY 
 

Students will engage in the Engineering Design Process (EDP). 

 

1.  ASK 

 

 Setting the Context 

• Discuss/review quick and slow changes to the Earth and show 

images/videos of erosion, making connections to local community 

catastrophes involving erosion:  Big Sur - freeway damage & closures, 

La Conchita, mud slide onto homes, etc. 

 

• Then, have students observe a model of the effects of wind and rain 

erosion on a “mountain”, using a syringe to create the wind, and water 

drops from the eye dropper to represent rain.  Ask students what they 

notice. They should see the erosion from the wind and rain causing a 

change in the shape of the mountain.  Ask students how wind and rain 

erosion might affect the home on top of the mountain.  [Erosion of the 

mountain can endanger the home]  Discuss the variable of strength for 

wind and rain.  How would greater rainfall or extreme winds change the 

rate of erosion? 

 

• Have students write observations in their engineering notebooks. 

 

Present Problem or Need 

• Inform engineers of the CHALLENGE – How can you effects of wind and 

rain erosion on a mountain community? 

 

• Have students record the Focus Question in their engineering 

notebooks - How can you reduce the effects of wind and rain erosion 

on a mountain community? 

 

• Encourage students to come up with their OWN questions about 

materials, criteria, and constraints. 

•  
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 Present Requirements and Restrictions 

• Requirements (Criteria) standards that must be met; rules/directions 

that must be followed:  

o Teams consist of four members 

o The “mountain” must be able to withstand a “wind and rain storm.” 

o Student teams must agree upon on a way to standardize the wind 

and rain storm 

 

• Restrictions (Constraints) limitations that keep something from being 

the best it could be; may be problems that arise or issues that come 

up: 

o Use only the materials supplied by teacher 

o The team design must incorporate an aspect of each team 

member’s design 

o Use the agreed upon method to generate your wind and rain storm 

 

2.  BRAINSTORM 
 

• Observe and evaluate available materials. Discuss and chart 

properties of materials and how the properties of materials help 

engineers pick the best material for the task/challenge.  

 

• Have a whole class discussion, in general terms, about the kind of 

structure that might be needed in order to reduce wind and water 

erosion. 

 

3.  CREATE - A - DESIGN    

                                     

• Each member must draw a design individually, without team member 

input, into his/her science notebook. 

o Title the page “My design” 

o Students should label parts of their design (i.e. mountain, wall, 

toothpick beam, etc.) 
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• Team members share designs with one another, compromise, and 

collaborate in order to create into a “team design.”  

o Title the page “Team design” 

o Team members should label parts of their design 

o All Team members should have a voice 

 

POSSIBLE BREAKPOINT 
 

4.  DEVELOP - A - PROTOTYPE    

 

• Teams gather needed materials and build according to the team 

design. 

 

• Test design  

o When a “wind and rain storm” moves over their team’s mountain, 

how does their design protect the mountain from eroding? 

 

o How does their engineering design stand-up to multiple storms (x2 

storms or x3 storms) 

 

5.  EVALUATE 

 

• Have teams discuss their designs and results to the class.  Focus on 

successes and failures.  What worked?  Why do they think it worked? 

How did the design fail?  Did the entire design fail, or a portion of the 

design? How might they change their design to be more successful? 

 

• After observation of other designs and input from colleagues, students 

redesign and rebuild.  

 

• Have students answer the Focus Question in their notebooks. 

o For scaffolding, sentence frames work well.  For example,                 

“We reduced the effects of erosion from wind and rain by _______ .” 
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o Encourage students to include information about both their 

successes and failures. 


