TEACHING SCIENCE

...when you don’t know diddly-squat
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How do you make the best -

chocolate chip cookie?
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. SCIENCE PRACTICE:
Purpose: Asking questions and defining problems
The purpose is not to teach specific 1. Do you think there is a “perfect” chocolate chip cookie? What makes

content, but to teach the process
of science - asking questions and
discovering answers. This activity

a good cookie? Do you like cookies chewy or crispy? What might
affect the flavor and texture of a cookie?

encourages young people to try SC/E/\{CE PRACT/CE_-’ _ o

to figure things out for themselves Planning and carrying out investigations

rather than just read an answeronthe | 5 ave people coming to your meeting make different versions of
internet or in a book. As a leader, try the following recipe. One person needs to make the “control” or

not to express your opinion, but let

| standard recipe. Everyone else does a slight variation. You can use
the youth engage in arguments based

the variations listed or make up your own.

on evidence.
Time required: Standard Recipe for Chocolate Chip Cookies (Control)
20 minutes or more depending on the Tcup (2 sticks) butter, softened
interest and questions the youth have 3/4 cup granulated sugar
. 3/4 cup packed brown sugar
Materlals: 2 |arge €ggs
a Choc_olate chip cookies (See #2) 1teaspoon vanilla extract
4 Pencil 2 1/4 cups all-purpose flour
1 Paper 1t baki q
3 Plates easpoon baking soda
[ Napkins 1 teaspoon salt

a Milk (optional) 2 cups (12-oz. pkg.) chocolate chips
55 Preheat oven to 350 °F

In a bowl, cream butter and sugars. Add eggs and vanilla, and beat
until mixed.

In a separate bowl, whisk together flour, baking soda and salt. Add
flour mixture to other ingredients and mix.

Add chocolate chips and mix again.

Put a dozen cookies each on two half-sheet pans. Bake for 10
minutes, turning trays around and switching racks halfway through
baking.

oroto © St0ckE™ Remove from oven and let cool.
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You do not need all
the answers to teach
science. You simply need
an inquisitive mind and
to be willing to carry out
an investigation.
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Potential Variations (use some or all):

Use all white sugar.
Use all brown sugar.
Use honey instead of the sugar.

Use molasses instead of the sugar.
Use maple syrup instead of the sugar.
Use corn syrup instead of the sugar.
Use shortening or margarine instead of butter.
Use lard instead of butter.

Use oil instead of butter.

Melt the butter.
Use baking powder instead of baking soda.
Use four eggs instead of two.
Use duck or other eggs instead of chicken eggs.
Use whole wheat flour instead of all-purpose flour.
Use cake flour instead of all-purpose flour.

Use nonwheat flour (such as rice, oat, barley, garbanzo, millet,
cricket) instead of all-purpose flour.

Let the dough rest in the refrigerator for at least 4 hours before

baking.

Have participants make their cookies and bring them to the meeting.
Make name tents describing each variety. Have participants vote
for their favorite cookie. You may wish to track adults and youth

separately.

SCIENCE PRACTICE:
Using mathematics and computational thinking

Create a chart with the cookie types and record how many votes
each received. See the following for an example:

Cookie Variations and Votes

Cookie
variations
(examples)

Total votes

Youth votes
(optional)

Adult votes
(optional)

Notes

Control

Extra eggs

Oil

Rested
dough
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SCIENCE PRACTICE:
Analyzing and interpreting data

Convert your data to a bar graph or a pie chart. Are there certain
variations that people like better than others? Was texture more
important or flavor? Were there differences in what youth and
adults liked?

SCIENCE PRACTICE:
Engaging in argument from evidence

If you were the owner of a bakery, what kind(s) of cookies would
you make? Why? Would you make one type or several types? If you
were a baker, how do you think the cost of materials or time it took
to make the cookies would factor into your decision?

SCIENCE PRACTICE:
Obtaining, evaluating, and communicating information

What words would you use to describe your cookie? How might you
promote a particular cookie over another?

Other thoughts:

Are there other baked goods you could test this way? What about
pies or pie crust? Bread (you could test bread made by machine
versus made by hand)? Brownies? Banana bread? Muffins?

Did certain types of cookies hold together better when dunked in
milk? Why or why not?

Can you have too many chocolate chips in a chocolate chip cookie?
(You could try making the control recipe with different amounts of
chocolate chips and see what people prefer.)

Does sifting the dry ingredients make a difference?

Science & Engineering Practices:

These eight Science and Engineering Practices come from A
Framework for K-12 Science Education (National Research Council,
2012, p. 42). These research-based best practices for engaging youth
in science are connected to in-school science standards that all
children must meet.

Asking questions and defining problems

Developing and using models

Planning and carrying out investigations

Analyzing and interpreting data

Using mathematics and computational thinking
Constructing explanations and designing solutions
Engaging in argument from evidence

Obtaining, evaluating, and communicating information

Reference:

National Research Council. (2012). A framework for K-12 science
education: Practices, crosscutting concepts, and core ideas.
Washington, DC: National Academies Press
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MSU is an affirmative-action, equal-opportunity em-
ployer, committed to achieving excellence through a
diverse workforce and inclusive culture that encour-
ages all people to reach their full potential. Michigan
State University Extension programs and materials
are open to all without regard to race, color, national
origin, gender, gender identity, religion, age, height,
weight, disability, political beliefs, sexual orientation,
marital status, family status or veteran status. Issued
in furtherance of MSU Extension work, acts of May
8 and June 30, 1914, in cooperation with the U.S. De-
partment of Agriculture. Jeffrey W. Dwyer, Director,
MSU Extension, East Lansing, MI 48824. This infor-
mation is for educational purposes only. Reference to
commercial products or trade names does not imply
endorsement by MSU Extension or bias against those
not mentioned. The 4-H Name and Emblem have
special protections from Congress, protected by code
18 USC 707. 1P-Web—02:2020-PA/RR WCAG 2.0
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http://www.nap.edu/catalog/13165/a-framework-for-k-12-science-education-practices-crosscutting-concepts
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