Bubble Gum Bubbles Lab: Teacher Guide
Mathematics


	Introduction
	



In this lesson, students will explore data collection by blowing bubble gum bubbles and perform statistical analysis of the data. Students will compare two sets of data using graphical and numerical representations including standard deviation. Student will answer the question: When are bubbles larger, when they have flavor or when the gum loses flavor?

	FL Standards 
	



· MAFS.912.S-ID.1.1: Represent data with plots on the real number line (dot plots, histograms, and box plots).
· MAFS.912.S-ID.1.3: Interpret differences in shape, center, and spread in the context of the data sets, accounting for possible effects of extreme data points (outliers).
· MAFS.912.S-ID.1.2: Use statistics appropriate to the shape of the data distribution to compare center (median, mean) and spread (interquartile range, standard deviation) of two or more different data sets.
· MAFS.7.SP.2.3: Informally assess the degree of visual overlap of two numerical data distributions with similar variabilities, measuring the difference between the centers by expressing it as a multiple of a measure of variability.
· MAFS.7.SP.2.4: Use measures of center and measures of variability for numerical data from random samples to draw informal comparative inferences about two populations.


	Guiding Questions 
	



1. How can statistics be used to compare two sets of data?
2. What does the standard deviation show us about two data sets?
3. On average, does the size of the bubble change after the gum loses flavor?

	Learning Objectives 
	



1. Students will be able to gather data about bubble gum bubble sizes and determine measures of center and variability.
1. Students will be able to use the data and create a dot plot/histogram to show the distribution of the data.
1. Students will be able to calculate the standard deviation and use it to compare the two data sets.

	Timeline 
	



Estimated number of class periods: 1
Time per class period: 60 min


	Teacher notes
	



Depending on the gum, the flavor can be lost quickly, so make sure students’ “bubble with flavor” has been measured before the gum loses its flavor.  Also depending on the gum, you may want to give 2 pieces.  Whatever you choose, remember it is important to have consistency with flavored gum.

The teacher should have prepared a quick bubble measure tool, see Figure 1.  It is suggested that the teacher make a template by cutting out a variety of circles on poster board with diameters starting at 2.5 cm all the way to 14 cm.  They should use a compass to create the circles and scissors to cut the circles out.  All holes should be on one template and labeled. 

The teacher can eye the bubbles the students blow and estimate the diameter by using the template.  It is suggested that the teacher have a few of these templates and perhaps some helpers to measure, as often the students cannot hold the bubbles for a long time.  It is also suggested that students are called up 4 at a time to blow the bubbles so the teacher is not running around the room trying to measure bubbles being blown.




Figure 1 bubble template

Students should already be familiar with graphing dotplots/histograms and calculating standard deviations and what standard deviations represents in terms of comparing two data sets. This lab is to reinforce the concept in an applied situation.




	Procedure
	



At the beginning of the class period the teacher should:

1. Ask the students the question: On average, does the size of the bubble change after the gum loses flavor?  There should be a discussion regarding this and how standard deviation would be a good measure to compare.  There should be a discussion as to how the bubbles will be measured and any biases that could occur or could be avoided.
2. Teacher should introduce the procedure on how they will be measured and that they must blow 2 bubbles, one with flavor and one without flavor. Z Teacher may need to remind the students that the gum may lose flavor quickly and so the blowing of bubbles and measuring needs to occur efficiently.
3. Students should be directed as to how they will share the class data to be collected on their handout. 
4. Students should work to complete the lab. If they work with a partner, their calculations should be the same.  If the calculations are different, the pair can problem solve and decide what happened.


	Skills and Practices 
	



This lesson addresses the following STEM skills and practices:

Mathematical Practices
· Reason abstractly and quantitatively
· Model with mathematics
· Use appropriate tools strategically
· Look for and make sense of structure

Scientific and Engineering Practices
· Developing and using models
· Planning and carrying out investigations
· Analyzing and interpreting data
· Using mathematics, information and computer technology, and computational thinking
· Obtaining, evaluating, and communicating information




	Required Materials 
	



Supplies
· Gum for each student
· Bubble Measure Template (poster board, compass, scissors; see directions above)
Documents:
· Student Handout 	
Optional/alternative materials:
· [bookmark: _GoBack]Calculators or technology to calculate standard deviation
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