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Lesson 1:
All Systems Go

 
Additional Activity Notes:
 

 

 

 

 

 

 
Exit Ticket: Write an initial response to the unit’s Essential Question: How does the acquisition of 
energy relate to the health of a biological system?
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Lesson 2:
Chem: It’s What’s for Dinner
 
Directions:
 

Read the introduction, safety measures, and materials list for the experiment. Ensure you have 
all needed materials to begin.

 
Follow the provided procedure to execute the experiment. Record your data and perform all 
calculations in the space provided below and on the following pages.

 
Discuss the discussion questions with your group.

 
Experimental Data:
 

  Sample #1:   Sample #2:   Sample #3:  

Mass of Water    

Initial Mass of Food 
Sample and Paper 
Clip

   

Initial Water 
Temperature (°C)    

Final Water 
Temperature (°C)    

Final Mass of Food 
Sample and Paper 
Clip After Burning

   

Adapted from Food Calorimetry: How to Measure Calories in Food Experiment by Carolina Biological 
Supply Company 

https://www.carolina.com/teacher-resources/Interactive/food-calorimetry+/tr23949.tr


© Success Academy Charter Schools 4

1.

2.

3.

4.

5.

6.

7.

 

Lesson 2
 
Sample 1:
 

Determine the mass of food that actually burned in grams. (Initial Mass of Food Sample and 
Paper Clip minus Final Mass of Food Sample and Paper Clip After Burning)

 
Determine the change in temperature of water, ∆T, in Celsius.

 
Calculate the energy (in calories) released by the burning food sample and absorbed by the 
water.

Q = mCpΔT
 
 

For reference:
●        Q = heat absorbed by water
●        m = mass of water in grams
●        Cp = 1 cal/g °C
●        ∆T = change in temperature

 
 

How many calories does Q equal?

 
Determine the number of kilocalories (food Calories) released by the burning food sample (1 
kilocalorie, or Calorie = 1,000 calories).

 
 
 
Calculate the energy content of the food in kilocalories/gram.

 
 

 
Using information on the nutrition label of the food sample, calculate the kilocalories/gram. 
(Divide Calories per serving by the number of grams in a serving.)

 
 
 
Compare your experimentally determined energy content (in kilocalories/gram) with the 
calculated value from the nutrition label. Calculate the percent error for your experiment.
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Lesson 2
 
Sample 2:
 

Determine the mass of food that actually burned in grams. (Initial Mass of Food Sample and 
Paper Clip minus Final Mass of Food Sample and Paper Clip After Burning)

 
Determine the change in temperature of water, ∆T, in Celsius.

 
Calculate the energy (in calories) released by the burning food sample and absorbed by the 
water.

Q = mCpΔT
 
 

For reference:
●        Q = heat absorbed by water
●        m = mass of water in grams
●        Cp = 1 cal/g °C
●        ∆T = change in temperature

 
 

How many calories does Q equal?

 
Determine the number of kilocalories (food Calories) released by the burning food sample (1 
kilocalorie, or Calorie = 1,000 calories).

 
 
 
Calculate the energy content of the food in kilocalories/gram.

 
 

 
Using information on the nutrition label of the food sample, calculate the kilocalories/gram. 
(Divide Calories per serving by the number of grams in a serving.)

 
 
 
Compare your experimentally determined energy content (in kilocalories/gram) with the 
calculated value from the nutrition label. Calculate the percent error for your experiment.
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Lesson 2
 
Sample 3:
 

Determine the mass of food that actually burned in grams. (Initial Mass of Food Sample and 
Paper Clip minus Final Mass of Food Sample and Paper Clip After Burning)

 
Determine the change in temperature of water, ∆T, in Celsius.

 
Calculate the energy (in calories) released by the burning food sample and absorbed by the 
water.

Q = mCpΔT
 
 

For reference:
●        Q = heat absorbed by water
●        m = mass of water in grams
●        Cp = 1 cal/g °C
●        ∆T = change in temperature

 
 

How many calories does Q equal?

 
Determine the number of kilocalories (food Calories) released by the burning food sample (1 
kilocalorie, or Calorie = 1,000 calories).

 
 
 
Calculate the energy content of the food in kilocalories/gram.

 
 

 
Using information on the nutrition label of the food sample, calculate the kilocalories/gram. 
(Divide Calories per serving by the number of grams in a serving.)

 
 
 
Compare your experimentally determined energy content (in kilocalories/gram) with the 
calculated value from the nutrition label. Calculate the percent error for your experiment.
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Lesson 2
 
Discussion Questions:
 

What are calories a measure of?

 
What is the connection between energy, calories, and heat?

 
What “gives” a substance its calories, and why do some foods have more than others?

 
When we consume food, what happens to it?
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Lesson 3:
Subatomic Particles and Elements and Charges, 
Oh My!
 

Directions:
 

Read the “Bonds and the Periodic Table” text provided by your teacher and answer the analysis 
questions below.

 
Analysis Questions:
 

Record the number of each subatomic particle found in nitrogen.  
 

   
 
 
Electrons:

Protons:
Neutrons:

 
Draw a Bohr model of a nitrogen (N) atom in the space provided. Be sure to label the charge of 
each subatomic particle. Include a key or any necessary labels to make your diagram clear. 
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Lesson 3
 

Which two elements have the same number of valence electrons in their outermost shells?
neon (Ne) and oxygen (O)

titanium (Ti) and zirconium (Zr)

fluorine (F) and chlorine (Cl)

hydrogen (H) and helium (He) 
 

The images below show elements bonding to form compounds. Record the type of each bond 
formed in the space provided.

 

 
 
Bond Type:

 
Bond Type:
 
 

Hydrogen and chlorine bond to form the compound hydrogen chloride.
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5.

 

Lesson 3
 

Which atom exerts a stronger pull on their shared electrons? Explain.

 

 

 

 

 

 
 
 

 
Additional Notes:
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Lesson 4:
Cellular Respiration, Day One
 
Experimental Question: How does exercise impact cellular respiration?
 
Hypothesis:
 
 

 
 

 

 
Data:
 

Before Exercise

Scholar CO2 Production Rate 
(seconds)

Heart Rate
(beats/minute)

Breathing Rate
(breaths/minute)

      
      
      
      

Group Average      
 

After Exercise

Scholar CO2 Production Rate 
(seconds)

Heart Rate
(beats/minute)

Breathing Rate
(breaths/minute)

      
      
      
      

Group Average      
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Lesson 4, Day One
 
Discussion Questions:
 

How do human body systems work together during activity such as exercise? 
 

How did exercise affect the time needed for the solution to change color? Explain why the color 
change occurred. 
 

Assess the accuracy of your original hypothesis.
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Lesson 4:
Cellular Respiration, Day Two
 
Directions:
 

●        Read the “Diving Deep into Cellular Respiration” text provided by your teacher and fill in the 
data table below.

 
Data:
 

Stage Raw Materials Products Net ATP

Glycolysis

 
 
 
 
 
 
 
 

  

Krebs Cycle

 
 
 
 
 
 
 
 

  

Electron Transport 
Chain
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Lesson 5:
Fabulous Photosynthesis, Day One
 
Directions:
 

Follow the procedure provided to you by your teacher. 
 

Record your data in the table below. As you await your results, answer the analysis questions. 
 

Question: How will exposure to light affect a group of spinach discs within a bicarbonate solution?
 
Data:
 

Time (min) Number of Floating Discs in 
Bicarbonate Solution

Number of Floating Discs in 
Water Solution

0    
2    
4    
6    
8    

10    
12    
14    
16    
18    
20    

 
Analysis Questions:
 
 

What is the control in your experimental setup?

 

 
What are the dependent and independent variables of your experimental setup?
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Lesson 5, Day One
 

Make a prediction about the results of your experiment. Explain your reasoning using your 
knowledge of science.

 

 

 

 

 

 

 
Create a graph of your results in the space provided. Be sure to clearly label your graph with a 
descriptive title and axis labels.
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Lesson 5:
Fabulous Photosynthesis, Day Two
 
Directions: Complete the experiment using the procedure below and record your observations. Then, 
complete the Reading and Data Analysis section below.
 
Procedure:
 

Label three flasks with “plant extract,” “solvent,” and “solvent dyed green.”

 
Using a graduated cylinder and a funnel, add 10 mL of each solution provided by your teacher to 
each flask.

 
Observe the colors of all three flasks in regular ambient light and record your observations.

 
Turn the lights off and use the black light on each flask to observe the color and record your 
observations. 
 

Data:

Substance Color in Ambient Light Color in Black Light
Plant Extract Solution   

Solvent Only   
Solvent Dyed Green   

 

Reading and Data Analysis:
Read the “Shedding Light on Photosynthesis” text provided by your teacher and answer the analysis 
questions on the next page.
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Lesson 5, Day Two
 
Analysis Questions:
 

Use the text provided and your knowledge of science to explain the data you collected.

 

 

 

 

 
 
 

Why are light-dependent reactions an important part of photosynthesis?

 

 

 

 

 
 

Which cell organelle is the stroma most analogous to: the cytoplasm, the mitochondria, or the 
nucleus? Explain.

 

 

 

 

 
 
 

Why is the Calvin cycle an important part of photosynthesis?

 

 

 

 
 



© Success Academy Charter Schools 18

1.

2.

3.

4.

1.

2.

3.

 
Lesson 6:
Photosynthesis and Cellular Respiration, Day One

 
Experimental Question: Which cellular processes do plants undergo?
 
Directions:
 

Use the tape and marker to label the test tubes in preparation for the experiment. Label one 
“boiled” and the other “germinated.” Be sure to add a label that indicates which group the 
experimental setup belongs to as well.

 
Use a pipet to transfer approximately 10 mL of bromothymol blue into each test tube. 
 

Add five boiled seeds to the “boiled” test tube and five germinated seeds to the “germinated” test 
tube. Securely close the test tubes with their caps.

 
Answer the analysis questions.

 
Analysis Questions:
 

What are the controls in your experimental setup? 
 

 

 
 
 

What are the dependent and independent variables of your experimental setup? 
 

 

 
 
 

Make a prediction about the results of your experiment. Explain your reasoning using your 
knowledge of science.
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Lesson 6
 
Exit Ticket:
 
A group of scientists perform a similar experiment to the one you observed today in class. However, 
instead of using plants, they decide to use mice. An image of this experimental setup can be found 
below.
 

 
Which will burn longer: the candle in Setup A or the candle in Setup B? Explain your reasoning using 
your knowledge of science. [2]
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Lesson 6:
Photosynthesis and Cellular Respiration, Day Two

 
Directions:
 

Retrieve your experimental setup. 
 

Use your observations from the experiment and knowledge of science to complete the data table 
and answer the analysis questions below.

 
Data:
 

Subject Observations

Boiled Bean Seeds

 
 
 
 

Germinated Bean Seeds

 
 
 
 
 

 
Analysis Questions:
 

Was your prediction about the results of this experiment correct? Explain.
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Lesson 7:
No Oxygen, No Problem?
 
Directions:
 

Place a hand grip strengthener in your hand and set your timer for one minute. Start the timer 
and push the hand grip strengthener closed as many times as possible during the one minute 
duration, counting in your head the number of times you closed the hand grip strengthener. 
Ensure you do not switch hands at any point during this exercise. At the end of Trial 1, 
record the number of times you were able to close the hand grip strengthener in the data table 
below. Repeat for trials 2 and 3. 
 

Place a stress ball in your palm. Repeat step one, this time testing how many times you can 
squeeze the stress ball as hard as possible. 
 

Place a clothespin between your index finger and thumb. Repeat step one, this time testing how 
many times you can open and close the clothespin. 
 

Answer the discussion questions within your group.

 

Data:
 
 

Object Trial 1 Trial 2 Trial 3

Hand Grip Strengthener       

Stress Ball  
     

Clothespin  
     

 
 
Discussion Questions:
 

How did your performance during each trial change? 
 

Why do you believe your performance changed? 
 

How do you think cellular processes are related to physical activity?
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Lesson 8:
The Carbon Cycle

 
Directions:
 

You will be split into seven groups and each group will be given a role: atmosphere, water, 
sediments and rocks, land plants, land animals, aquatic plants, or aquatic animals. 
 

Four areas of the room have been designated to represent the hydrosphere, the lithosphere, the 
biosphere, and the atmosphere. Depending on your role, you will be in a different area: 
 

●        Lithosphere: sediments and rocks
 
 
●        Hydrosphere: water
 
 
●        Atmosphere: atmosphere
 
 
●        Biosphere: land plants, land animals, aquatic plants, and aquatic animals
 
 

Your group will be given four ping-pong balls that represent carbon atoms as well as a Role Play 
Card that defines your group’s role and includes a list of options for carbon movement along with 
an explanation for this movement. 
 

Based on your role, your group will decide how you will distribute your carbon to the other 
groups. 
 

As your group transfers carbon to other groups, you must say your script lines to explain the 
carbon movement that you have chosen.
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Lesson 9:
Factory Farming

 
Directions:
 

Use the information posted on the “Ending Factory Farming: Environmental Damage” website to 
answer the analysis questions. Ensure you review the following sections: 
 

●        Climate change
 
 
●        Biodiversity loss
 
 
●        Pollution
 
 
●        Resource waste

 
Analysis Questions:
 

How does factory farming contribute to climate change?

 

 

 

 
 

Approximately what portion of the world’s crops are used for animal feed?

 

 
 

How is factory farming different from conventional farming methods?

 

 

 
Would you describe factory farming as an efficient use of resources? Explain.

 

 



© Success Academy Charter Schools 24

5.

 

Lesson 9
 

Describe the impact of factory farming on a biological system of your choice.

 

 

 

 

 

 

 
Exit Ticket:
 
Should other countries implement the United States’ factory farming model? Use evidence from today’s 
activity and explain your reasoning.
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Lesson 10:
Spread the Word!

 
Unit’s Essential Question: How does the acquisition of energy affect the health of a biological system?
 
Directions:
 
Construct a resource that answers the Essential Question and teaches others about the connection 
between the acquisition of energy and the health of biological systems. Support your argument by 
including information about the scientific concepts you learned throughout the unit and explaining their 
connection to the Essential Question.
 
Planning Space:
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Lesson 10
 
Additional Notes:
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 


