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Connect with us.

Farmer Grady’s Challenge
Home Connection

This STEM project has been developed in partnership with Texas A&M University.
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Name _________________________________

Farmer Grady’s Challenge

Compare Roof Shapes

1.	 Build  Fold index cards to model the 3 roof shapes below. Use a pea-sized ball of 
clay at each corner to secure the shape to the tray.

2.	 Observe  Gently shake the contents of 1 salt packet onto each roof.  
What happens? 

	 Flat roof �

	 Pointed roof �

	 Arched roof �

3.	 �Observe  Gently push down with a finger on the top of each roof. What happens? 

	 Flat roof �

	 Pointed roof �

	 Arched roof �

4.	 Compare  Which roof shapes allow salt to roll off?  

	 Flat roof        Pointed roof        Arched roof

5.	 Compare  Which roof shape is most stable? 

	 Flat roof        Pointed roof        Arched roof

6.	 Draw conclusions  Which would be the best shape for the shed roof? Why? 

	 �

	 �

	 �

	 �

Flat roof Pointed roof Arched roof
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Hands-On Standards® STEM in Action Farmer Grady’s Challenge

Compare the Weave

Follow these steps.

1.	 Analyze  Observe the gravel. Examine the three pieces of netting. Which of them 
will allow gravel to pass through? Record your predictions in the table.

2.	 Measure  1 tablespoon of gravel. Put it in a plastic cup. 

3.	 Place a piece of narrow-weave netting across the top 
of the cup. Pull the netting tight. Carefully stretch a 
rubber band around the cup to hold the netting tight.

4.	 Hold the cup over the tray. Turn the cup upside down 
and gently shake it. 

5.	 Observe the tray. Did any gravel pass through the 
netting? Record your observations in the table.

Size of Netting Prediction 
Will Gravel Pass Through?

Observation 
Did Gravel Pass Through?

Narrow-weave

Medium-weave

Wide-weave

6.	 Remove all of the gravel from the tray.

7.	 Repeat Steps 2–6 for the other two sizes of netting. 

8.	 Analyze  Which size(s) of netting allowed gravel to pass through? �

	 �

9.	 Draw Conclusions  Were your predictions correct? Explain. �

	 �

	 �
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Farmer Grady’s Challenge

Compare the Strength

Follow these steps.

1.	 Predict  Examine the three pieces of netting. Predict  
which size of netting has the most tensile strength.  �

2.	 Lay the ruler on a flat surface. Use 
a binder clamp to attach a strip of 
narrow-weave netting to the top 
of the ruler. Make sure the base 
of the clamp is at ​ 1 __ 2 ​ inch.  

3.	 Measure  Attach the block and disk magnets to the netting at 9 inches.

4.	 Hold the ruler upright. Wait for one minute. 

5.	 Measure the length of the netting between the clamp and magnets. Record this 
ending length in the table.

Size of Netting Starting Length Ending Length Length Stretched

Narrow-weave 9 inches

Medium-weave 9 inches

Wide-weave 9 inches

6.	 Subtract the starting length from the ending length. This is the  
length stretched. Record this length in the table.

7.	 Remove the binder clamp from the netting. Repeat Steps 2–6 for  
the other two sizes of netting. 

8.	 Analyze  Which netting stretched the most? 

	 �

9.	 Draw conclusions  Which netting has the most tensile strength?

	 �

10.	Draw conclusions  Was your prediction correct? Explain.  �

	 �

	 �
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Hands-On Standards® STEM in Action Farmer Grady’s Challenge

Crop Protector Design Plan

Circle one:  My Crop Protector Design Plan  Team Crop Protector Design Plan

You may use only the following materials to plan a crop protector  
for your model orchard. 

Craft sticks
Plastic straws
Pipe cleaners

Narrow-weave netting
Medium-weave netting
Wide-weave netting

Clay
Masking tape

Think about your materials.

1.	 What shape will you build? Which materials will help you build that shape? 

	 �

	 �

2.	 Which type of netting will you use? Why?

	 �

	 �

Draw a plan for your crop protector. Label all the materials.
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Cost of Materials 

Follow these steps. 

1.	 List the materials needed to build your model in the table.  
Use your Crop Protector Design Plan to make your list.

2.	 Record the quantity (amount) and cost of each item in the table. 

3.	 Multiply the quantity by the cost per item to find the total  
cost for each material. 

4.	 Add the total costs of all the materials to find the total cost  
of your model.

Material Quantity Cost per Item Material Quantity Cost per Item

Craft stick 1 $0.25 Narrow-weave 
netting 1 $1.00

Plastic straw 1 $0.50 Medium-weave 
netting 1 $2.00

Pipe cleaner 1 $0.10 Wide-weave 
netting 1 $1.00

Clay  ​ 1 __ 2 ​ stick Free Masking tape 12 inches Free

Material Quantity Cost per Item Total Cost  
for Material

Example: Plastic straws 4 $0.50 $2.00

Total Cost of Model

Remember the constraint: Your total model cost may be no more than $6.00.
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Hands-On Standards® STEM in Action Farmer Grady’s Challenge

Crop Protector Test

Follow these steps.

1.	 Measure  Use a ruler to measure the size of your model.

Height:               Width:               Length:           

2.	 Observe  Place your model in the testing station. Your teacher will  
pour ​ 1 __ 2 ​ cup of gravel onto your model. Observe what happens.

•	What happened to the model crop protector?

	 �

	 �

•	How many trees stayed upright? How many were knocked over?

	 �

	 �

•	Where did the gravel land?

	 �

	 �

•	What else did you observe?

	 �

	 �

3.	 Remove your model from the testing station.

4.	 Measure  Put any gravel that fell inside of your crop protector in a cup.  
Use a teaspoon to measure the gravel.

	 Amount of gravel that fell inside the model:  �

5.	 Analyze    Does your model meet the criteria of the problem? Explain.

	 �

	 �
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Reflect On It

Use your plan, model, and test results to finish these sentences. 

Crop Protector Plan

1.	 We chose (circle one) narrow/medium/wide-weave netting because �

	 �

2.	 We chose the shape of our structure because �

	 �

Model

Our model met these criteria: Our model met these constraints:

 �Be at least 8 inches long, 4 inches 
wide, and 6 inches high.

 �Only materials provided may be used.

 �Not collapse when ​ 1 __ 2 ​ cup of gravel is 
poured onto it.

 �The cost of materials may be no more 
than $6.00.

 �Allow no more than 1 teaspoon of 
gravel to fall inside during the test.

 �The base of the model must fit on a 
tray that is 10 inches long and  
8 inches wide.

3.	 One part of our design that worked well was �  because 

	 �

4.	 One part of our design that did not work well was �  because

	 �

Compare Designs

5.	 We compared our model to Team         . I observed that �

	 �

6.	 The most successful model was made by Team         . It was successful because

	 �


