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planning
Here’s a suggested schedule for this kit! The activities should be completed in order, but you 
can choose when the lessons take place over time.

Activity information Section (s) Time required Day/

Lesson

Activity 1: Amazing Movement

Be amazed when liquids flow in opposite 
directions.

Total time: 1 h

· Traveling Fluids 60 minutes Day 1

Activity 2: Watching the Spread

Test what impacts the spread and mixing of 
materials.

Total time: 2 h 15 min

· Discovering
Diffusion

75 minutes Day 2

· Graham’s Law of
Diffusion

30 minutes Day 3

· Showing the Spread 30 minutes Day 4

Activity 3: Osmosis in Action

Watch water move in different directions to 
dilute salts.

Total time: 4 h 15 min

· Where Things Flow 45 minutes Day 5

· Osmosis Before
Your Eyes

90 minutes Day 6

· Lab Report 90 minutes Day 7

· Beyond the Lab 30 minutes Day 8

Activity 4: Honing in on Homeostasis

What keeps you in balance?

Total time: 1 h 45 min

· Staying Balanced 75 minutes Day 9

· Think Like a Doctor 30 minutes Day 10

Activity 5: Dissect to Discover

Dissect a kidney to better understand osmosis, 
diffusion, and homeostasis.

Total time: 2 h 30 min

· The Excretory
System

45 minutes Day 11

· Kidney Dissection 75 minutes Day 12

· Looking at the
Whole System

30 minutes Day 13

Activity 6: The Fate of a Single 
Sodium Ion

Show what you know about the interactions 
among organ systems.

Total time: 2 h 15 min

· Organ Systems 45 minutes Day 14

· Modeling
Homeostasis in the
Body

90 minutes Day 15

Activity 7: More Ways to Maintain 
Balance

Use any or all of these fun extensions to take 
your student’s learning further!

Total time: 7 h

· Spud Science 90 minutes Day 17

· Egg-cellent
Experiment

90 minutes Day 18

· Sudsy Science 90 minutes Day 19

· Growing Gummy
Bears

90 minutes Day 20

· Giving a Helping
Hand

60 minutes Day 21

· You Are What You
Drink

120 minutes Day 22

14+ hours
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LEARNING GOALS: 
I can show that diffusion and osmosis are predictable and can affect 
the structure and function of cells.

Discovering Diffusion
CONTENT
• In this reading section, your student will learn the following vocabulary terms:
concentration, diffusion, solute, solution, and solvent.

CONCENTRATION
 Question: How does concentration impact the rate of diffusion?

Answer: The higher the concentration, the more quickly molecules will move to a 
lower concentration.

 The measurement doesn’t have to be 250 mL. Your student may measure
whatever amount they choose. However, the two amounts need to be the same in
each cup, and should be at least 150 mL.
 Students should find that 3 drops diffuses more quickly than 1 drop because it is
a higher concentration of food coloring.

 Question: In this diagram, label the solvent, solute, and solution.
Answer: 

solute

solvent
solution

preparation and supervision

3

Multiple ages and abilities: 

If you are working with multiple students, feel free to grab extra cups or bowls 
and have each student decide how much water and food coloring they want 
to test. Then, students can compare their results with one another to see if 
results are similar.

warning: Boiled water can cause burns to skin. Be careful not to
touch boiling water or hot appliances. Avoid spills by 
using a stable container and surface.

 Students should find that the food coloring in boiling water diffuses more quickly
than the room temperature water.

preparation and supervision

2
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LEARNING GOALS: 
I can investigate feedback mechanisms to show they maintain 
homeostasis.

Staying Balanced
CONTENT
• In this section, your student will learn the following vocabulary terms: enzyme,
equilibrium, and homeostasis.
• There is an extension in Activity 7 called “You Are What You Drink” that
complements the content on blood pH in this section. Feel free to look ahead and see
if that extension is one you would like to do with your student.

Think Like a Doctor
 Question 1: Your patient is a 12-year-old with increased urination, even 

though their water intake has remained the same. You do a urine test and find 
that the patient’s pH level is dangerously low. 
a. Fill in the negative feedback loop diagram for how the body would normally
handle low blood pH.
Answer:

Temperature increase

	 Neurons

Brain or kidneys

	 H+ filtered into urine.

b. Independently, research one option your patient has to maintain their blood
pH. Hint: Use what you learned earlier to help you.
Answer: Answers will vary.
How to Help: There are a variety of options your student could conclude from their
research. One is that they could prescribe sodium bicarbonate (baking soda). This can
either be taken orally in water, or in an IV drip.
Students could also encourage their patient to work on a set of breathing exercises.
A third option is recommending foods and drinks that increase pH are not consumed or
consumption is reduced.

 Question 2: You have an 18-year-old patient who is a runner in college. 
They run 25 miles a day to condition themselves for an upcoming marathon. 
Recently, they have found that their body temperature remains high for up to 
two hours after their daily run, which is dangerous.
a. Fill in the negative feedback loop diagram for how the body would normally
handle a high temperature.
Answer:

Temperature increase

	 Neurons

	 Brain

Sweat glands

10

11
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