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The Secrets of Sharks’ Skin
Lesson 3: Shape or Size?

Teacher Background and Overview:
Scientists often seek to understand how something works. However, “how does it work?” is a difficult question to answer because it is so big. Because of this, scientists conduct multiple experiments to find the answers to simpler questions. Then, they use what they have learned to understand the answer to their big question. This process is a major part of how research is conducted.

In this lesson, students will begin to explore how Sharklet film works to prevent the growth of bacteria. They will be considering two major properties of the micro-texture: the shape of the pattern and the size of the pattern. Each student will be free to choose which shape they would like to make for their simulated Sharklet pattern. Then, they will make a one-inch, two-inch, and three-inch model of this pattern. In the upcoming lessons, students will test the ability of their patterns to prevent sticking and evaluate their data as a class to determine how the Sharklet film works.

Time Required: 
30 minutes

Learning Objectives: Students will…
· Create a model to simulate the biomimetic Sharklet technology.
· Predict how size and shape will impact the effectiveness of their models.

Standards:
NGSS
3-5-ETS1-1 Define a simple design problem reflecting a need or a want that includes specified criteria for success and constraints on materials, time, or cost. 
3-5-ETS1-2 Generate and compare multiple possible solutions to a problem based on how well each is likely to meet the criteria and constraints of the problem. 

Massachusetts Standards
STE
4.3-5-ETS1-3 Plan and carry out tests of one or more design features of a given model or
prototype in which variables are controlled and failure points are considered to identify which features need to be improved. Apply the results of tests to redesign a model or prototype 

ELA & Literacy
SL.4.1 Engage effectively in a range of collaborative discussions (one-on-one, in groups, and teacher-led) with diverse partners on grade 4 topics and texts, building on others’ ideas and expressing their own clearly.



Materials (per student team):
· 1 sheet of white paper
· 3 half-sheets of plastic transparency film
· Puffy paint
· Ruler
· Tape
· Copies of Lesson 3 Student Sheet
· Lesson 3 PowerPoint

Teacher Preparation:
· Cut transparency film sheets in half. Each team will need three half-sheets.

Keys to Success:
· Student models will have three identical polygons in a line, similar to the model below made with sticky gems.
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· The spacing of the puffy-paint dots should be scaled to match the size of the model. The dots making up the one-inch model should be much closer together than the dots making up the three-inch model. To help students do this, you may wish to have them use the same number of puffy-paint dots for each size model.

Procedure:
1. Remind students that they are going to be performing an experiment to understand how the Sharklet film prevents bacteria from growing on it. Review some of the ideas related to this question that students shared at the end of Lesson 2.
2. Pass out Lesson 3 Student Sheets and go over the instructions with the class.
3. Instruct teams to choose one regular polygon for their model. They will make three models of different sizes with this shape: one inch, two inches, and three inches tall.
4. Show students the Lesson 3 PowerPoint with the three different-sized models to clarify expectations.
5. Once students have drawn three different sizes of their shapes, show them how to apply the puffy paint in dots to create their “Sharklet” models. 
6. Instruct students to overlay the transparency on top of their worksheet.
7. Have teams make their models with the puffy paint, reminding them to use the same size and number of dots for each shape.

Wrap-Up/Assessment:
8. Have students place their models in a safe place to dry overnight.
9. Discuss with the students how the models will be used to test the effectiveness of their “Sharklet” film. Invite students to share their ideas. Wrap up by previewing the Lesson 4 experiment.


Name(s): __________________________________________ Date:_______________________

Shape or Size?: Lesson 3 Student Sheet

Materials:
· 1 sheet of white paper
· 3 half-sheets of plastic transparency film
· Puffy paint
· Ruler
· Tape

Procedure:
1. Choose a regular polygon to use as your “Sharklet” model.
2. Use a ruler to draw three rows for your polygons on a separate sheet of paper. In each row, you will draw three identical polygons. You should have one row of polygons that is one inch tall, one row that is two inches tall and one row that is three inches tall. 
3. Create a pattern for your models by drawing 24 evenly spaced dots in each of your polygons.
4. Tape the plastic transparency film over one row of polygons.
5. Use puffy paint to recreate the dots of each polygon on the transparency film. 
6. When you are finished, your model should look something like this:
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7. Place your model in a safe place to dry overnight.

Predictions:
[bookmark: _GoBack]Which polygons will perform better than others in preventing the sticky note from adhering to them? 

______________________________________________________________________________

______________________________________________________________________________

How will size affect how well your “Sharklet” model works?  

______________________________________________________________________________

______________________________________________________________________________
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