
S1

Earth  as an Apple



S2

Name __________________________________________       Date __________________ 

Nutrients for Plants and Animals
          
List five nutrients you believe are essential for humans List five nutrients you believe are essential for plants

1.             1.

2.             2.

3.             3.

4.             4.

5.             5.

Write a definition for what an “essential nutrient” is.

Based on your definition, in the box below, draw a picture of what a plant might look like if it were not getting the 
essential nutrients needed.
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Dry Soil Investigation 

Procedure 

1. Place 1 tsp. of potting soil in the square of the “Potting Soil Separation Sheet” and one tsp. of local soil in the 
square of the “Local Soil Separation Sheet.” 

2. Using a hand lens and pencil, sort the soil components into four different categories: “Animal Materials,” 
“Plant Materials,” “Rock Particles,” and “Unknown Particles.” 

3. Once both soil samples have been separated into their components, compare the results for the two types of 
soils. 

Discussion Questions 

1. In what ways are the two soil types similar? 

2. Can you tell by looking at these soil samples if either would support plant growth? How were you able to make 
that conclusion?
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Potting Soil Separation Sheet

Students can tape, glue, or simply lay their samples into the boxes below.

Particles that could be from animals (organic) Particles that could be from animals (organic)

Particles that could be from rocks (inorganic) Particles remaining uncertain

Place Soil Sample Here
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Local Soil Separation Sheet

Students can tape, glue, or simply lay their samples into the boxes below.

Particles that could be from animals Particles that could be from animals

Particles that could be from rocks Particles remaining uncertain

Place Soil Sample Here



S6

Name __________________________________________       Date __________________ 

Dry Soil Mystery Recording Sheet

Soil Characteristics A B C

What color is the soil?  
 

Does the sample have an 
odor?   

Does the soil feel gritty or 
smooth?

Are there any visible 
particles or grains?   
 

Add 20 mL of water. How 
does the soil react?  
 

Does the soil sample seem 
to be mostly clay, sand, or 
silt?   

Take a handful of soil 
and ball it up in your fist. 
How well does it compact 
(poor, well, very well)?

Rank the soils 1 to 3 (1 
being best) for which 
would be the best to grow 
corn.   
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Soil and Air Space Investigation
Procedure 
1. Label three 50 mL test tubes “Potting Soil”, “Local Soil”, and “Sand”. 
2. Place 20 mL of the appropriate soil into each test tube. 
3. Use a ruler to measure the height of the soil in the test tubes. Make a mark near the top of the test tube at a 

position twice the height of the soil. 
4. Slowly add 20 mL of water to the test containing the potting soil. Record your observations in the table below.
5. Repeat, adding 20 mL of water to the test tubes containing local soil and sand. 

Soil Type Observations

 Potting Soil 

Local Soil 

Sand

Discussion Questions 

1. Why did the final water level differ among the three types of soil? 

2. Why is this important for plant grow?
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Soil and Water Worksheet

Problem: What type of soil will retain the most amount of water?

Observe the three samples of soil. In the circles below, draw what you see and write a description on the lines 
underneath.

 

Hypothesis:

Potting Soil Local Soil Sand
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Procedure 

1. Label your three graduated cylinders using the post-its. Make sure that the post-its don’t cover the numbers 
where you will be measuring. 

2. Place one coffee filter into a funnel and place the funnel into the graduated cylinder. 
3. Add one cup of soil into the coffee filter. 
4. Tip 120 mL of water onto the soil. Make sure to pour in the center of the soil as to not spill any water outside 

the funnel. Wait 4 minutes. Record the amount of water poured in the chart provided. 
5. Look into the graduated cylinder and record how much water was not retained by the soil. 
6. Record on the table provided. 
7. Calculate the amount of water retained by each soil sample by subtracting the total amount collected in the 

graduated cylinder from the amount of water poured over the soil.
8. Repeat this process for the other two types of soil. 

Soil Sample Amount of water poured 
over soil (mL)

Amount of water collected 
in cylinder (mL)

Amount of water retained 
by soil (mL) 

Potting Soil

Local Soil

Sand

       
What soil retained the most amount of water? 

Why do you think this was a result? 

What soil retained the least amount of water? 

Why do you think this was a result?

Was your hypothesis correct or incorrect? Why?

If you had to you must choose to do something differently! (Be specific): 
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Soil and MudWatts

Using page 2 of the MudWatt booklet, please write a short summary of how a MudWatt works below.

Problem: Does soil type impact how much power your MudWatt produces?

Hypothesis: 

Procedure 

1. Use pages 8-11 to setup your MudWatt. If you run into any issues, there is a troubleshooting page on 17, of your 
booklet. Here is the link to a digital copy if you prefer. http://cdn.teachersource.com/downloads/lesson_pdf/
MudWatt_Educational_and_Instructional_Booklet.pdf

2. Prepare your soil. You will need about 3 or 4 handfuls. Make sure that your soil is saturated with water, but not 
soupy. It is best to add water in small amounts to avoid oversaturation. 

3. Make sure to bend your cathode and anode wire to 90 degrees just after the plastic endings.
4. Insert the non-plastic end of the cathode and anode wires into their separate felt pieces. Work to make sure 

the wire does not poke out of the felt. 
5. Pack a layer of mud roughly 1 cm. in depth. Make it as smooth as possible.
6. Place your anode wire and felt into your vessel. Make sure to get out as many air bubbles as possible. You will 

then want to make sure to have the felt saturated in water. 
7. Fill your container with enough mud to make it roughly 5 cm. deep. Make a nice firm push to remove air bub-

bles. Let your MudWatt sit for 3 minutes and then drain any excess water into a sink or spare container. 
8. Place the cathode on top making sure that it is exposed to air. 
9. Remove gloves and attach hacket board and place on the lid making sure the wires are coming through the 

appropriate holes (cathode on the left and anode on the right).
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Number of Days MudWatt Power Output (v) Power Gain or Decline
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Draw or print and paste your MudWatts data graph below:

 

Using the data collected please answer the following questions:

1. What day did the light begin blinking for your MudWatt?

2. What days did your MudWatt produce the most energy?

3. Compare you graph with other groups. Which type of soil produced the most power? Why do you think that 
might be? 

 
Please still include the current Soil Sample Guide from current curriculum S4 and S5). 



S13



S14




