
Using Student Interests to Develop Quantitative Reasoning

	Lynda R. Wiest
University of Nevada, Reno
	Jane M. Keiser
Miami University, Oxford, Ohio



National Council of Teachers of Mathematics
93rd Annual Meeting and Exposition
Boston, April 2015

Contact: Lynda Wiest (wiest@unr.edu)



Real-World Quantitative Reasoning
Using fundamental mathematics, real-world knowledge, and personal perspectives to make everyday decisions related to such things as: insurance plans; home mortgages; health plans; credit cards; vacation destinations; cell phone plans; automobiles; political candidates

Selected Reasons for Using Real-World Data
•	Increasingly quantitative world
•	Students’ weak quantitative literacy skills
•	Important skills for personal, academic, and vocational life
•	Application/practice of skills outside of school
•	Distinguishing relevant from irrelevant data
•	Interest, motivation, engagement

Selected Skills Involved in Quantitative Real-World Tasks
•	Data analysis (including reading graphic/tabular info.)
•	Computation
•	Number sense
•	Complex problem solving and reasoning
•	Estimation
•	Prediction
•	Communication (e.g., justifying decisions)
•	Real-world knowledge and insight (e.g., product development, advertising/marketing, sales, consumerism)

Selected Tips/Strategies
•	Choose age-appropriate real-world contexts and associated math skills.
•	Allow calculator use or use of estimation only.
•	Be sure students understand relevant real-world knowledge and problem context.
•	Allow sufficient time for these types of tasks.



Potential Issues with Using Real-World Data
•	Finding interesting and motivating contexts that engage students
•	Locating needed/desired data
•	Inappropriate or sensitive content in data based on popular culture
•	Potential distraction from on-task thinking
•	No right answers to tasks
•	How to encourage students to make informed decisions that they can support with the data rather than personal interests and experiences

Other Real-World Topics Suggested by Upper Elementary Students
· Animals (e.g., most popular, fastest, largest, life span, and other animal facts; types of animals going extinct; house pets around the world)
· Cellular phones (sales, cost, applications, popularity)
· Movies (ticket sales and popular genres). One sixth grader suggested that learning more about the amount and type of candy consumed at movie theaters would be interesting. 
· Television (most popular shows and sports watched most often)   
· Books (domestic and foreign sales, most popular children’s/young adult and adult books, hard versus electronic copies)
· Sports (e.g., most popular)
· Games (e.g., popular board games)
· Food (including drinks and candy)

Selected Teacher Resources

Articles on Which This Presentation Was Based
•	Thomas, T. A., & Wiest, L. R. (2013). Video games as a context for numeracy development. Australian Primary Mathematics Classroom, 18(3), 29-34.
[bookmark: _GoBack]•	Wiest, L. R., Amankonah, F. O., & Thomas, T. A. (2011). Reasoning with real-world data. Mathematics Teaching in the Middle School, 16(8), 492-498.

Data Sources
•	Animal Info (SeaWorld): http://www.seaworld.org/animal-info/index.htm
•	Basic Family Budget Calculator: http://www.epi.org/content/budget_calculator
•	Box Office Mojo: All Time Box Office: http://www.boxofficemojo.com/alltime/world
•	Cell Phone Providers Review: http://cell-phone-providers-review.toptenreviews.com/
•	Center for Transportation Excellence Research: http://www.cfte.org/reports
•	Chance News: http://www.causeweb.org/wiki/chance/index.php/Main_Page
•	Children’s Defense Fund: http://www.childrensdefense.org
•	ChildStats.gov: http://childstats.gov
•	CollegeBoard Data, Reports & Research: http://research.collegeboard.org/
· ConsumerReports.org: http://www.consumerreports.org [requires small monthly or annual fee]
•	EPA’s MyEnvironment: http://www.epa.gov/myenvironment
•	Fact Monster: http://www.factmonster.com
•	fastfoodmaps.com: http://www.fastfoodmaps.com
•	Federal Aviation Administration: http://www.faa.gov
•	FedStats (includes a Kids’ Pages section): http://fedstats.sites.usa.gov/
•	Food Insight: http://www.foodinsight.org
•	Gallup: http://www.gallup.com 
•	Gender Equality Data and Statistics (World Bank): http://datatopics.worldbank.org/gender/
•	Gender Statistics: http://unstats.un.org/unsd/gender/default.html
•	Great Web Sites for Kids (American Library Association): http://www.ala.org/greatsites
•	Guinness World Records: http://www.guinnessworldrecords.com/
•	Harris Interactive: News Room: http://www.harrisinteractive.com/NewsRoom.aspx
•	Kaiser Family Foundation: http://www.kff.org
•	Kids’ Zone: Learning with NCES: http://nces.ed.gov/nceskids
•	Mathematical Literacy: Finding and Using Data: http://www.noodletools.com/debbie/resources/math/stats.html
•	National Assessment of Educational Progress (NAEP): http://nces.ed.gov/nationsreportcard/
•	National Center for Education Statistics: http://nces.ed.gov
•	National Center for Health Statistics: http://www.cdc.gov/nchs
•	National Highway Traffic Safety Administration: http://www.nhtsa.gov
•	National Priorities Project: http://www.nationalpriorities.org
•	Nielsen Ratings and Rankings: http://www.nielsen.com/us/en.html
•	Nutrition.gov: http://www.nutrition.gov/
•	Pew Research Center: http://pewresearch.org
•	Popular Baby Names (Social Security Admin.): http://www.ssa.gov/OACT/babynames/
•	Programme for International Student Assessment (PISA): http://www.pisa.oecd.org
•	Statistical Abstract of the United States: http://www.census.gov/compendia/statab
•	Trends in International Mathematics and Science Study (TIMSS): http://timss.bc.edu
•	United Nations Cyberschoolbus: http://www.un.org/cyberschoolbus/
•	United Nations Statistics Division: http://unstats.un.org/unsd
•	USDA Economic Research Service: http://www.ers.usda.gov
•	USDA Food and Nutrition Information Center: http://fnic.nal.usda.gov/
•	U.S. Bureau of Justice Statistics: http://bjs.ojp.usdoj.gov
•	U.S. Bureau of Labor Statistics: http://www.bls.gov
•	U.S. Census Bureau: http://www.census.gov
•	U.S. Centers for Disease Control and Prevention: http://www.cdc.gov
· VGChartz (Video Game Charts): http://www.vgchartz.com
•	The World Almanac for Kids: http://www.worldalmanacforkids.com [requires subscription]
•	The World Factbook: https://www.cia.gov/library/publications/the-world-factbook
•	World Health Organization: http://www.who.int/en
•	UNESCO Institute for Statistics: http://www.uis.unesco.org
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Song Title & Artist
	This Week’s Rank
	Last Week’s Rank
	Past 2 Week’s Rank
	Weeks on Chart
	Peak (Highest Rank)
	Special Awards

	Uptown Funk! 
Mark Ronson Featuring Bruno Mars
	1
	1
	1
	21
	1
	

	Sugar 
Maroon 5 
	2
	2
	2
	12
	2
	ʘ

	Love Me Like You Do 
Ellie Goulding 
	3
	4
	4
	13
	3
	ʘ

	Earned It 
The Weeknd 
	4
	5
	6
	15
	4
	ʘ
[image: ]

	Thinking Out Loud 
Ed Sheeran 
	5
	3
	3
	26
	2
	

	Trap Queen 
Fetty Wap 
	6
	6
	8
	11
	6
	ʘ

	Style 
Taylor Swift 
	7
	7
	7
	17
	6
	ʘ

	G.D.F.R. 
Flo Rida Featuring Sage The Gemini & Lookas 
	8
	9
	10
	21
	8
	ʘ

	FourFiveSeconds 
Rihanna & Kanye West & Paul McCartney 
	9
	8
	5
	11
	4
	

	See You Again 
Wiz Khalifa Featuring Charlie Puth 
	10
	84
	82
	4
	10
	ʘ
[image: ]
$



This week's most popular songs across all genres, ranked by radio airplay, audience impressions as measured by Nielsen Music, sales data as compiled by Nielsen Music and streaming activity data provided by online music sources. Week of April 18, 2015.

	ʘ
	Gains in performance
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	Biggest Gain in airplay
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	Biggest Gain in streams

	$
	Biggest Gain in digital sales






Discussion Questions

1.	Which of the songs in the chart do you think were most successful overall up to the point 
in time that the information was gathered? List your top three choices in order.








2.	Explain how you made your decisions for #1 above.








3.	What do you predict your choices would be for these same songs 10 weeks from now?








4.	Explain how you made your decisions for #3 above.








5.	If you could request more information about the songs in the chart to help you make your decisions, what would it be?
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Top-Grossing U.S. Movies of All Time at U.S. Box Offices
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Below are the top 10 U.S. movies of all time in terms of total money earned at U.S. box offices (as of April 14, 2015). Use the information in the chart to answer the questions below it.

	Movie Title

	Studio
	Year
	Movie Type/
Rating
	U.S. Box Office
	Foreign Box Office

	Avatar
	20th Century Fox
	2009
	Sci-Fi Adventure
PG-13
	$760,507,648
	$2,023,411,357

	Titanic
	Paramount
	1997
	Romance
PG-13
	$658,672,320
	$1,548,943,366

	The Avengers
	Walt Disney
	2012
	Action/Adventure
PG-13
	$623,279,552
	$891,000,000

	The Dark Knight
	Warner Brothers
	2008
	Action/Adventure
PG-13
	$533,345,358
		$469,546,000
	




	Star Wars: Episode I – The Phantom Menace
	20th Century Fox
	1999
	Sci-Fi Fantasy
PG
	$474,544,677
	 $532,500,000

	Star Wars: Episode IV – A New Hope
	20th Century Fox
	1977
	Sci-Fi Fantasy
PG
	$460,998,007
	$336,901,993

	The Dark Knight Rises
	Warner Brothers
	2012
	Action Thriller
PG-13
	$448,139,104
		$631,204,844
	




	Shrek 2
	DreamWorks SKG
	2004
	Animation
PG
	$441,226,247
	$495,781,885

	ET: The Extra-Terrestrial
	Universal
	1982
	Family Adventure
PG
	$435,110,554
		$357,854,772
	




	The Hunger Games: Catching Fire
	Lionsgate
	2013
	Action/Adventure
PG-13
	$424,668,047
	$433,000,000


Data sources: http://www.the-numbers.com/movies/records/#alltime & http://www.boxofficemojo.com/alltime/world/

1. Which movies do you think were most successful overall? List your top three choices in order:
A.		
B.		
C.		


2.	Explain how you made your decisions for question #1. 	
	
	
	
	
	
	
	
	
	
3.	If you could request more information about these films to help you decide which movies you think
were most successful overall, what would you want to know?
	
	
	
	
	
	
	
4.	What movie types seem to be most successful? Why do you think this is so?
	
	
	
	
	
	
5.	Are there any other comments you would like to make about what you see in this chart?
	
	
	
	
	
	


Top ten video game sales for the week ending March 7, 2015, ranked by the week’s total unit sales. Source: http://www.vgchartz.com/

	Position
	Video Games
	Price
($)
	Unit Sales for this Week
	Total Unit
Sales
	Weeks in Top Ten

	1

	[image: The Legend of Zelda: Majora's Mask 3D Wiki - Gamewise]
	The Legend of Zelda: Majora's Mask 
3D (3DS) Nintendo, 
Action
(E10+)

	40
	35,681
	536,991
	4

	2

	[image: Monster Hunter 4 Ultimate Wiki - Gamewise]
	Monster Hunter 4 Ultimate (3DS) Capcom, 
Role-Playing
(T)

	40
	25,749
	290,506
	4

	3
	[image: Call of Duty: Advanced Warfare Wiki - Gamewise]
	Call of Duty: Advanced Warfare 
(XOne) Activision, 
Shooter
(M)

	40
	24,428
	2,581,099
	18

	4

	[image: Assassin's Creed: Unity Wiki - Gamewise]
	Assassin's Creed: Unity (XOne)Ubisoft, 
Action
(M)
	40
	18,472
	1,556,781
	17

	5

	[image: Super Smash Bros. for Nintendo 3DS Wiki - Gamewise]
	Super Smash Bros. 
Nintendo 3DS (3DS),
Fighting
(E10+)


	40
	18,446
	2,277,071
	23

	6

	[image: Call of Duty: Advanced Warfare Wiki - Gamewise]
	Call of Duty: Advanced Warfare 
(PS4) Activision, 
Shooter
(M)
	60
	17,795
	2,177,790
	18

	7

	[image: Dragon Ball: Xenoverse Wiki - Gamewise]
	Dragon Ball: Xenoverse 
(PS4) Namco Bandai Games, 
Fighting
(T)
	60
	15,724
	79,199
	2

	8

	[image: The Order 1866 Wiki - Gamewise]
	The Order 1866 
(PS4) Sony Computer Entertainment, 
Shooter
(M)
	60
	15,248
	306,285
	3

	9

	[image: Grand Theft Auto V Wiki - Gamewise]
	Grand Theft Auto V
(X360) Take-Two Interactive, 
Action
(M)
	30
	14,523
	8,141,302
	77

	10

	[image: Grand Theft Auto V Wiki - Gamewise]
	Grand Theft Auto V 
(PS4) Take-Two Interactive, 
Action
(M)
	52
	13,065
	1,957,696
	16



Discussion Questions
1. Which video games in the chart do you consider to be the three most popular overall? (List your top three choices in order.)
2. Explain how you decided on the top three video games for question 1.
3. Using the information in the table, predict one video game that you think will stay in the top ten for at least one more month. Write the name of the video game below and explain how you made your decision.
4. If you could get additional information to help you answer the questions above, what would you want to know?
5. Video games were the topic of this lesson. What are some other topics you think would be interesting to use for similar lessons?
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