BUTTERSWEET POPCORN INQUIRY

Investigative Introduction to % by Mass
Instructional Background
Specific Learning Outcomes Addressed:
C11S-3-08 
Calculate the molar mass of various substances.

C11S-3-10 
Solve problems requiring the inter-conversions between moles, mass, volume, and number of particles

C11S-3-11 
Determine empirical and molecular formulas from percent composition or mass data (This investigation is a precursor to this outcome)

Instructional Notes Pre-Inquiry:
Percentages are used in many different situations, using them allows us to wrap our heads around quantities that are much too large or too small talk about easily. Take the following example:

There are 32,270,500 people in Canada and 15,979,500 of them are male. This is accurate, good information but how many of you can actually visualize the gender make up of Canada? If we convert these numbers into a percentage it will allow us to keep the same proportion of males (and females) while shrinking our population down to 100 people. Will it be easier to comprehend and visualize the gender make up of Canada if we do this? 

To find the percentage of males, divide the number of males in Canada by the total population of Canada:

[image: image1.png]


how many?
15,979,500 = 0.495           Remember: 0.495 = 0.495
out of?

32,270,500


    

 1

Is this the percentage? No – it is 0.495 out of 1. We want to know how many people are male out of 100, so we multiply by 100%

0.495 x 100% = 49.5% of the population of Canada is male.

What % of Canada’s population is female? 

First lets find out how many people are female: 


Canada’s total population

32,270,500

-
Male population of Canada   
-
15,979,500


Female population of Canada

16,291,000

Now we can determine the %:
how many?
16,291,000 = 0.505





out of?

32,270,500

0.505 x 100% = 50.5% of Canada’s population is female.

We could have found this by subtracting 49.5% from 100%, but it is more versatile to use the method above. See the following example:

I’d like to know what % of the population is between 30 and 60. 12,268,900 people are under 30 and 5,732,300 are over 60. We could find the % of the population that each of these make up and then subtract both figures to find the % between 30 and 60 but that is a lot of extra work. It is much less complicated to do the following:


Canada’s total population

32,270,500


Population Under 30

12,268,900

-
Population Over 60

-
  5,732,300


Population Aged 30 – 60
  
14,269,300

And to find the %:
how many?
14,269,300 x 100% = 44.2%




out of?

32,270,500

44.2% of Canada’s population is aged 30 – 60

StatsCan, where these figures came from, uses percentages to describe aspects of the population so that we can make sense of the larger picture. In chemistry, we use percentages in much the same way, only we use them to make sense of the particulate world that we cannot see.

Other instructional strategies could be to introduce class to the concept of Percent by Mass Composition by accessing previous knowledge and/or by creating an analogy.
Example:

What % did you get right on a test if you got 32/40? 
32 (right)/40 (total amount) = 0.8

0.8 x 100% = 80%

What % did you get wrong? 
40-32 = 8 wrong

8 (wrong)/40 (total amount) = 0.2 
0.2 x 100% = 20%

Example:

Say I have a bowl of Raisin Bran and I want to find the % mass of raisins in the cereal. I weigh my bowl of cereal and it is 250 g. Then I eat all the raisins and weigh it again. Now it is 200 g, so the raisins weighed 250 g (the whole) – 200 g (what is left) = 50 g
Now to find the % . . . 

250 g (total mass) – 200 g (remaining mass) x 100% =   50 g (mass of raisins)  x 100% = 20%
                    250 g (total mass)                                           250 g (total mass)
Instructional Notes for Inquiry:
Go over the letter and popcorn background to the extent required by class dynamics

The popcorn samples should be prepared in advance as described below, identifying a sample of your choice to be Buttersweet Popcorn:

· Sample 1: Soaked overnight in water

· Sample 2: Left sealed in package

· Sample 3: Taken out of the package and left out overnight (may need to  

                       mix in some sealed popcorn)
Notes for Investigation Findings: 
· Student drawings at the particle level should be similar to the following:


· Students should come up with the general procedure of weighing the sample before popping and then again after popping to find the mass of water as in the Raisin Bran example. 
· Students should identify the number of kernels and the heating time as variables that need to be controlled for a fair test.

· Kernel Density can be found by:  Mass of kernels in sample  = Density (g/kernel)





       Total # of kernels in sample

· Data Correlations should illustrate the following:

	
	SOAKED SAMPLE
	SEALED SAMPLE
	DRIED SAMPLE

	DENSITY
	Most dense
	Mid density
	Least dense

	WATER CONTENT
	Highest
	Mid 
	Least

	QUALITY
	Dense spheres 

(not fluffy & light)
	Best
	Not enough pressure to pop


Resources

Open-Ended Inquiry-Based Chemistry Lab Exercise: Popcorn Quality Control Lab Exercise 
http://faculty.coloradomtn.edu/jeschofnig/popcorn.htm
Inquiry Lab: Determine the Moisture Content of Popcorn
http://www.cms.k12.nc.us/allschools/providence/keenan/chem/chem_lab_index.html 

Popcorn, by Lynn Sibley

http://www.chemistry.org/portal/a/c/s/1/acsdisplay.html?DOC=vc2\1rp\rp1_popcorn.html
Statistics Canada

Retrieved from http://www40.statcan.ca/l01/cst01/demo10a.htm on September 28, 2006.
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