The Gummy Bear Metric Challenge
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Summary: 
In this activity, you will be exploring the scientific method by performing an experiment that compares the effect that cold water has on a gummy bear over night versus that of room temperature water.  Students will work through each step of the scientific method and learn how to make proper measurements and draw conclusions from the results. 

Subject: 

· Science: 
6.2 (A) Plan and implement investigative procedures

6.2 (B) Collect data by observing and measuring

6.2 (C) Analyze and interpret information to construct reasonable explanations

6.2 (D) Communicate valid conclusions 
6.4 (A) Collect, analyze, and record information using scientific tools

Grade Level: 

· Target Grade: 6
· Upper Bound: 8
· Lower Bound: 6
Time Required: Two class periods


Activity Team/Group Size: Students sit in groups of 4 and work in groups of 2.
Materials: 

· Gummy bears
· Ruler

· Triple beam balance

· Graduated cylinders

· Room temperature and cold water – in the groups of 4, two students will use 50mL of room temp. water and two students will use 50mL of cold water (they can all initially use room temperature water, but the cold water gummy bears will be stored in a refrigerator over-night).
· A set of numbered plastic cups, half of which are labeled “room temperature”, the other half labeled “cold temperature”

· Thermometer
Learning Objectives: 

· Learn how to use many of the tools regularly used during lab.

· Learn a basic set of laboratory skills that can be used throughout the school year.
· Gain an introduction to the scientific process.
Lesson Introduction / Motivation: 
Though the scientific method is a basic principle that is taught early on to most students, it still serves as the foundation for ground-breaking research in all of the science-related fields. You can provide a couple of articles from professional scientific journals so that the students can observe that they utilize the same overall outline that includes a hypothesis based on observations, an experiment, and conclusions derived from that experiment.  
Journal of the American Veterinary Medical Association
The Journal of the American Medical Association
The Journal of the American Chemical Society
Lesson Plan: 
· Day 1

· Provide students with Worksheet 1.
· Set out all supplies and provide students with a source of water.  (All students can initially use the same temperature water—just store the cold temp. gummy bears in the fridge overnight).
· Number the cups so that students will be able to identify their gummy bear on day 2

· Day 2

· Provide students with Worksheet 2 and allow them to measure the changes the gummy bears have undergone. 

· Give them Worksheet 3(Analysis) and have them analyze the results of their experiment.  The group of two students will have to work with the pair across from them in the group of 4 to truly analyze data (since one group of two used room temp. water and the other group of two used cold water).  This helps them understand that science is a collaborative process.
· Review the concept of the scientific method with the students and how it applied to this experiment. 
Lesson Closure/Assessment: 
To judge the students’ understanding of the subject and encourage a little deeper thinking, you can have the students design their own experiment that expands on this one, incorporating different variables.  Have them develop a hypothesis and explain how they would attempt to prove it. 
Vocabulary / Definitions: 

· Scientific Method - a method of research in which a problem is identified, relevant data are gathered, a hypothesis is formulated from these data, and the hypothesis is empirically tested.
Lesson Scaling/Extension: 

In addition to the activities on the worksheets, you can pose more difficult challenges to the students by having them calculate the density of the bears or, as mentioned above, by having them try out the experiment with different variables. For instance, they could try using a liquid other than water. 
Safety Issues: 

Be careful with any glassware, including thermometers.
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Please email us your comments on this lesson: 
E-mail to ljohnson@cvm.tamu.edu
Please include the title of the lesson, whether you are a teacher, resident scientist or college faculty and what grade you used it for. 
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