Size NC Standards
LS.7.1.2

Matters

Activity Description This one-day lesson uses another model of the cell membrane to further explore its semi-
& Estimated CI_ass permeable characteristics. Students will design an experiment to observe the movement
Time large and small molecules across a membrane to discover the importance of particle
size. Cornstarch and iodine will be the large and small particles, respectively, and
sandwich bags will be the membranes in this model.

¢ C’?érgla_tions LS.7.1.2 Use models to explain how the relevant structures within cells (including cell
° Sta;::::fl: membrane, cell wall, nucleus, mitochondria, chloroplasts, and vacuoles)
function to support the life of plant, animal, and bacterial cells.

Learning Students will develop an understanding of the following ideas and content:

Target e Materials move in and out of the cell membrane

e Particle size determines what will move across the membrane

Brief Science  Membranes like those surrounding the egg in the previous exercise (Looking into Eggs)
Background 1,y e semi-permeable. That is, they may allow some molecules to pass through while
preventing others from crossing. The thin polyethylene of plastic sandwich bags works
well as a model membrane. It will allow the relatively small iodine atoms to pass through
while blocking passage of the much larger cornstarch molecules. When cornstarch comes
into contact with iodine (Lugol’s solution in this exercise), it turns a deep blue, purple, or
black.

Part 1 — Teacher Demonstration

Materials Materials for the whole class
e 1 stock bottle Lugol’s Dilute solution (500 ml)
1 box of cornstarch
1 empty half-gallon jug for diluted Lugol’s solution
1 empty half gallon jug for cornstarch solution
Labels for Lugol’s solution and cornstarch solution dropper bottles.
2 graduated measuring cups (30 ml/ 1 oz), 1 for preparing dilute Lugol’s solution
and 1 for preparing dilute cornstarch solution
e Size Matters Student Activity Sheet (SD 1), 1 copy for each student

Materials for teacher demonstration
e 1lcup(loz)
e 1 dropper bottle of dilute Lugol’s solution
e 1 dropper bottle of cornstarch solution

Preparation 1. Prepare cornstarch suspension by filling a half gallon jug to its shoulder with tap
water and then stirring in approximately 30 ml (1 ounce) of powdered cornstarch.
Shake thoroughly to suspend the cornstarch in the water; very little will actually go
into solution and the liquid will look cloudy. With a clean pipette, distribute the
cornstarch suspension to the small, labeled dropper bottle provided. Shake the
dropper bottles immediately before using it.



Preparation
cont.

Procedure

2.

1.

To prepare the dilute Lugol’s solution, fill a half gallon jug to its shoulder with tap
water. Using the 1-ounce graduated measuring cup, add approximately 60 ml of
Lugol’s Dilute stock solution and stir. (The iodine may turn the jug and the measuring
cup brown, but save them to make more solution if necessary.) With a clean pipette,
distribute this diluted Lugol’s solution to the small, labeled dropper bottle provided.
Lugol’s solution will degrade over time. To delay this degradation, store the
solution containers in a dark place.

Pass out Size Matters Student Activity Sheet (SD 1) to each student.

Begin with a 1 oz. cup, 1 dropper bottle of dilute Lugol’s solution, and 1 dropper
bottle of cornstarch suspension. Placing the 1 oz. cup under a document camera and
then transfer 20 drops of the Lugol’s solution to the cup. If a document camera is not
available, walk around the room and allow students to make observations. Note the
color of the solution on SD 1 under Part 1.

. Now, place the bottle of cornstarch solution under the document camera. Have

students record their observations of this solution on SD 1. Once again, if a document
camera is not available, walk around the room and allow students to make
observations.

Shake the cornstarch bottle and then add 5 drops to the cup containing the 20 drops of
Lugol’s. Ask students what they observe. Have them record these findings on SD 1.

Shake the cornstarch again and add 5 more drops. Discuss with students and have
them record observations.

Ask students to answer question 2 on SD 1.

Discuss student answers and explain that Lugol’s 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

Part 2 — Challenge

Materials

Preparation

Materials for the whole class

e Half-gallon jug of diluted Lugol’s solution

e Half-gallon jug of cornstarch solution

e 4 beakers (250 ml)

e Ability to project Challenge List of Materials (SD 2)

Materials for groups of 2

e 1lcup(9oz)

e 1 sandwhich bag

¢ 1 small rubber band (#8)

o Size Matters Student Activity Sheet (SD 1), from previous part

At a work station accessible to students, set out the half gallon jugs of cornstarch, dilute
Lugol’s solutions, and 250 ml beakers.



1. This part asks students to explore how the size of particles 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 that will help uncover the
relative size of the 2 molecules, Lugol’s and cornstarch.

Procedure

2. Project the Challenge List of Materials (SD 2) and show pairs of students the
materials they can use.
If students are struggling to come up with a design set up, 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.

3. Once students have an idea, have them sketch and label their setup on SD 1, part 2.
Have them predict their results and explain their thinking.

4. Now lead a discussion to help the entire class understand the 4 possible outcomes
and what each one means. See figure 1 and the table below for an example. Some
students will probably come up with other experiments—for example putting Lugol’s
in the bag and cornstarch in the cup.

Figure 1.
Possible Outcome Explanation
Neither the cornstarch nor the iodine changed The membrane did not allow either substance to pass
color. through.
The cornstarch did not change color, but the Cornstarch could move out through the membrane, but
iodine turned very dark. 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 [Cornstarch could not move through the membrane, but the
not change color. 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 Both the cornstarch and the iodine could pass through the
dark. membrane.

5. After the discusion, students should do their experiments.
Color changes may take 15-20 minutes, and it might be worthwhile leaving the set
ups overnight.

6. Have students observe their results and record them on SD 1, part 2, question 2.

7. As a class, discuss the results that were observed and what they tell us about the size
of the particles. Students should record their understanding of results on SD 1, part 2



Procedure
cont.

Content
Connection

question 3.

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.

. Students should complete the questions 4 and 5 on SD 1 relating this experiment to

an actual cell membrane’s function. Discuss as a class.

. Have students reflect back on the food color and water color mystery of the de-

shelled eggs. Have a discussion about how this experiment helps to explain that
outcome.

The food coloring particles are small enough to cross over the membrane of the egg,
while the water color particles are too large to cross the membrane
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Name:
Part 1 - Teacher Demonstration
1. Record your observations in the chart below.
Lugol’s Observations Cornstarch Observations Cornstarch and Lugol’s

Observations

2. What can you expect to happen if cornstarch and Lugol’s come into contact with one another?

Part 2 - Challenge

1. Sketch your experiment set up below. Label each material. Below your sketch write down your predicted
results with an explanation for your thinking.
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SD1 Size Matters Student Activity Sheet
pPg. 2 of 2

2. Record the results of your experiment here. Note any changes you observed.

3. What do your results tell you about the particle sizes of the Lugol’s and the cornstarch? How do you
know?

4. How does this relate to the way a real cell membrane works?

5. What do your results tell you about the membrane?
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SD 2 Challenge List of Materials

Design an experiment that will help uncover the relative
size of the two molecules, Lugol’'s and cornstarch.

Materials you can use:
e 1 sandwich bag
e 19-0z. cup
e Rubber band
e Lugol's solution
e Cornstarch solution





