Genetice and Cells Activity Bag
Size Matters: Teacher Guide

Students will design an experiment to observe the differential movement of large and small molecules across a
semipermeable membrane. Cornstarch and iodine will represent the large and small particles, respectively, and

sandwich bags will serve as the membranes in this model system.

Materials From The Teacher Bag (for all students)

e 4 half-gallon jugs

e Sandwich Bags

e Cup, squat, 9 oz

e Lugol’s solution, 100mL
e Corn Starch, 2 oz.

Cup, 1 oz.

Pipette

Cup, graduated, 90z.
Cup, medicine

Other Materials

e Ability to view the Google Slide Deck
e Size Matters Student Activity Sheet

Part 1: Indicator Reaction Demonstration
Preparation:

1.

Prepare a cornstarch suspension by filling a half-gallon jug to the shoulder with tap water, then stirring in
approximately 30 ml (1 ounce) of powdered cornstarch. Use the small medicine cup to measure the cornstarch.
Shake thoroughly to suspend the cornstarch in the water; very little will actually go into solution, and the
liquid will look cloudy. Make two half-gallon jugs.

2. To prepare the dilute Lugol’s solution, fill a half-gallon jug to its shoulder with tap water. Fill a half-gallon jug
with tap water. Add ~50 mL of Lugol’s stock solution and stir. Use the small medicine cup to measure the
Lugol’s. Make two half-gallon jugs. Lugol’s solution will degrade over time. To delay this degradation,
store the solution containers in a dark place.

3. Use a pipette to place one full pipette of dilute Lugol’s solution into each 1-oz cup. Make one cup for each pair
of students.

Procedure:

1. Give each pair of students an empty 1 oz cup.

2. Go around the room, and put 1 full pipette of cornstarch solution in each cup.
Be sure to shake the cornstarch before distributing it to students.

3. Have students observe and record the color of the cornstarch solution on their Size Matters Student Activity
Sheet.

The cornstarch will be a milky-white color.

4. Hand each pair of students a 1-0z cup containing the diluted Lugol's solution. Ask students to observe and
record the color. Explain to the class that Lugol’s solution is an iodine solution.
Lugol’s solution is yellow.

5. Have students pour the Lugol’s solution into the cornstarch solution. Ask students to observe and record the
color.

The color should be purple, dark blue, and/or black.

6. Ask the class, “What can you expect to happen if cornstarch and Lugol’s come into contact with one another?”
The mixture will turn dark blue, purple, or black.

7. Explain that Lugol’s solution acts as an indicator solution. When cornstarch interacts with Lugol’s, the

cornstarch turns dark purple, blue, or black. Let students know that this indicator will be very important in Part
2.
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Part 2: Membrane Challenge (Design the experiment)
Preparation:

1.

Set up two stations accessible to students. Each station will have: Half a gallon of Lugol’s solution, half a
gallon of cornstarch solution, and two graduated cups.

Procedure:

1.

Explain to the class that this part of the activity will model how a cell membrane works. We will explore how
particle size affects their ability to move across a membrane. The challenge for pairs of students is to design an
experiment using a sandwich bag as a membrane to help determine the relative sizes of the 2 molecules,
Lugol’s and cornstarch.
Divide the class into pairs and share the challenge with the class:
Design an experiment that will help uncover the relative size of the two molecules, Lugol’s and cornstarch.
Materials you can use:

e [ sandwich bag

e 19-0z. Cup

e [Lugol’s solution (max 150 mL)

e Cornstarch solution (max 150 mL)
As students design their experiment, remind them that iodine is yellow, cornstarch is white, and when they
mix them, the mixture turns dark purple, blue, or black.
If students are struggling to come up with a design setup, remind them that their goal is to discover which
materials can cross the membrane and which cannot. Discuss which material in our model is used for a
membrane, and how we might know if the 2 solutions have mixed.
Once students have an idea, have them sketch and label their setup. Have them predict their results and explain
their thinking. Most students will choose to put one solution in the bag and the other in the cup. Then place the
bag in the cup.
Before allowing students to run their experiments, lead a class discussion to understand what outcomes might
occur. Display the experimental setup and ask students to think of the 4 possible outcomes. For each outcome,
have students provide an explanation.

Possible Qutcomes Explanation

Neither the cornstarch nor the iodine changed color. The membrane did not allow either substance to pass
through.

The cornstarch did not change color, but the iodine turned | Cornstarch could move out through the membrane, but
a very dark color. iodine could not move in. When the cornstarch came in
contact with the iodine outside the bag, it turned dark.

The cornstarch turned very dark, but the iodine did not Cornstarch could not move through the membrane, but
change color. the iodine could. When the iodine came in contact with
the cornstarch inside the bag, it turned dark.

Both the cornstarch and the iodine turned very dark. Both the cornstarch and the iodine could pass through the

membrane.

The next part is for students to run their experiments. This can take 5-10 minutes to set up, and the experiment
should run for at least 20 minutes before results appear. If you have time, move to Part 3. If not, inform
students that they will run their experiments the next day.
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Part 3: Membrane Challenge (Run the experiment)

Procedure:
1. Give each pair of students a sandwich bag and a 9 oz. plastic cup.
2. Show them the stations with the solutions.
Shake the cornstarch bottle often.

3. Allow them to run their experiment.

4. After 20 minutes, have students observe their results and record them. Students will begin to see the
cornstarch turning purple or dark blue. From this information, ask students, “What do these results tell you
about the particle sizes of the Lugol’s and the cornstarch? How do you know?”” Discuss as a class.

The class discussion should include an opportunity for students to share their results. Be sure to address all the
different experiments the students have designed, even ones that may not have worked.

5. Allow the experiment to run overnight, then have students observe the results and record them. Once again,
discuss as a class.

They should notice that the cornstarch solution has turned purple or dark blue, while the Lugol’s solution
remains yellow. From this, students can conclude that the Lugol’s solution diffused through the membrane into
the cornstarch solution, whereas the cornstarch did not move into the Lugol’s. This demonstrates that iodine
molecules are small enough to pass through the membrane, while the larger cornstarch molecules are
not.

6. Ask students, “How does this relate to the way a real cell membrane works?”

A cell membrane is semi-permeable because it acts like a filter, allowing only certain small molecules, like
water, oxygen, and nutrients, to pass through while blocking larger or harmful substances.
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https://www.google.com/search?q=cell+membrane&sca_esv=1a51245140343e35&sxsrf=ANbL-n5viwVbqTRA6brUi1Vlsq0oaLosww%3A1775569924395&ei=BAzVaeTmF5Cp5NoP7a_b-Ao&oq=cell+membrance+semi+permiable+explaination+for+middle&gs_lp=Egxnd3Mtd2l6LXNlcnAiNWNlbGwgbWVtYnJhbmNlIHNlbWkgcGVybWlhYmxlIGV4cGxhaW5hdGlvbiBmb3IgbWlkZGxlKgIIADIHECEYChigATIHECEYChigATIHECEYChigATIHECEYChigAUjHQlC-BFj4MXACeACQAQGYAYwDoAHfF6oBCDE2LjguMC4yuAEByAEA-AEBmAIaoAKBFsICChAAGEcY1gQYsAPCAgcQIxiwAhgnwgIHEAAYgAQYDcICCBAAGAUYHhgNwgIKEAAYCBgeGA0YCsICCBAAGAgYHhgNwgIGEAAYFhgewgILEAAYgAQYigUYhgPCAggQABiABBiiBMICCBAAGIkFGKIEwgIHECEYqwIYCpgDAOIDBRIBMSBAiAYBkAYIkgcJMTEuMTQuNC0xoAf54QGyBwg5LjE0LjQtMbgH8RXCBwYwLjkuMTfIB2WACAE&sclient=gws-wiz-serp&ved=2ahUKEwj_w9_S8duTAxUAEFkFHf_HJn8QgK4QegQIARAB

