      Scientific Method with M&M Chocolates
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Activity Summary: 


This activity teaches the Scientific Method through M&M candies!  Each student or group of students formulates a hypothesis predicting which colored M&M is the most abundant.  Subsequently, students test their hypothesis by examining the candies and entering their observations into a MS Excel worksheet. They then determine the independent and dependent variable of the experiment.  Finally, the students graph their results in a table, line graph, histogram, and pie chart respectively.  The students will then determine which graph is the most effective format for communicating their findings. The activity can be modified to focus on the probability and number theory elements. Please see the “Activity Scaling” section of this lesson plan.


Subject: 

· Math:  Measurement, Data Analysis, Problem Solving,

· Science:  Unifying Concepts and Processes, Science as Inquiry 

Grade Level: 

· Target Grade: 7

· Upper Bound: 7

· Lower Bound: 6
Time Required: 30 min for the experiment; 20 min for the write-up and discussion.

Activity Team/Group Size: Divide class into equal sized groups.  Do not include more than 6 members per group


Reuseable Activity Cost Per Group [in dollars]: $0

Expendable Activity Cost Per Group [in dollars]:  $30 for 100 students @ $0.30/bag
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Graduate Fellow: Steve R. Kautz and Timothy Yu

Undergraduate Fellow: Andrew Shuff
Teacher Mentor Name: Rachel Martin and Anthony Buban
Date Submitted: 5/5/2005
Date Last Edited: 5/5/2005 

Parent Lesson Plan(s): N/A
Activity Introduction / Motivation: 
Pass out M&M candies and tell students that they are about to do an edible science experiment.

Activity Plan: 


· Set up each group at a computer with the attached MS Excel activity worksheet. At the conclusion, each group member should print out his or her own copy. Alternatively, print out the worksheet and distribute to each student at the start.
· Each student or group of students formulates a hypothesis predicting which color M&M is the most abundant. The instructor may wish to discuss what a hypothesis is.
· Students will then enter their observations into the worksheet table and determine the independent and dependent variable of the experiment.  
· Finally, students are asked to graph their results on a line graph, histogram, and pie chart using new sheets of paper or MS Excel. Excel graphing tutorials can be found on the internet (http://www.ncsu.edu/labwrite/res/gt/gt-menu.html).


Activity Closure: 

The students will determine on their own which type graph is most effective for depicting their data. They must discuss their choice in the conclusion. The conclusion must address two other issues: 1) Was the original hypothesis correct? The students should understand that a good hypothesis is not a wild guess. It is a testable prediction. The actual experiment is the test that proves whether or not the hypothesis is correct. 2) Which colored M&M will be the most common in other M&M bags? In other words, can they generalize their findings? Ideally, the students should discuss how they can prove the generalized hypothesis experimentally. 3) The dependent and independent variables.

Assessment: 

Excel or paper worksheets are graded to assess understanding of concept. Evaluate whether adequate discussion is included in the conclusion with respect to the dependent and independent variables, the rationale in selecting the appropriate graph type, confirmation of the hypothesis, and the general applicability of their findings.


Learning Objectives: 

· Students learn how to use the scientific method to solve problems.

· Students learn how to communicate scientific results.

· Students broaden their scientific vocabulary.

· Students learn to use MS Excel to analyze a large quantity of data 

Prerequisites for this Activity: 

N/A

Background & Concepts for Teachers: 

Vocabulary / Definitions: 

· Independent variable

· Dependent variable

· Hypothesis

· Constant 

· Control

· Descriptive research

· Experimental research design

Materials List: 

· M&M's ® Milk Chocolate Candies (one bag per group) Other M&M varieties have different colors and/or distributions so only buy the original stuff.
· Computer access with MS Excel
· Blackboard/Whiteboard

Activity Extensions: 
The groups may wish to present their findings to the class orally. Group data for each class may be pooled together to form a class data set for all the bags of M&M used. The instructor can then discuss whether the group hypotheses are generally applicable. That is, is the predicted color still the most common M&M when all the other bags are accounted for? Alternatively, data from all participating class periods may be collected to form a larger sample set from which to perform analysis.
Multimedia Support and Attachments: 


N/A

Safety Issues: 

· None

Troubleshooting Tips:
· Provide a model of each type of graph and explain when they are used to guide the students in producing their graphs.
· Provide MS Excel tutorial before the activity
Activity Scaling: 

For instructors who wish to use this M&M activity to explore the mathematical concepts behind the distribution of M&M candies in a bag, please visit the M&M FAQ page at: http://www.mmmars.com/cai/mms/faq.html#what_percent to obtain the target percentage of each color found in a bag of candy. Using this information, one can determine the theoretical likelihood of randomly drawing out one or more M&M candies of any particular color. The students can then test this calculated probability empirically to see if the Mars Candy coating machines are accurate. For example, they can randomly draw 10 candies from the bag and compare the actual number of green M&Ms to what they had calculated.

Alternatively, the students can estimate the theoretical color probability themselves by counting the M&Ms found in each color for their own bag. The empirically determined probability may vary significantly from the theoretical one. However, in a class with 5 groups, taking the average probability for each color will likely generate a good approximation of the actual probability. The included MS Excel activity worksheet does have a column for recording the percent contribution of each color to the bag. Other variations of the activity to address mathematical concepts are also possible.
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