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Does Math Ability Depend on the Length of Numerals?
Authors:  Rudolf Burcl, Judy Fan, Evelyn Pupplo-Cody, Judy Silver (team leader), Amanda Thompson-Abbott

Domains:  Mathematical and Abstract Thinking, Multicultural/International Thinking

Introduction:

In Chapter 8 of Outliers, Gladwell argues that mathematics ability depends on the length of the words for numerals in a given language.  A language with shorter words for numerals will encourage higher scores in mathematics. 

Activities:

Look up the most recent data for the TIMMS exam in mathematics. (See http://nces.ed.gov/timss/table07_1.asp for example.)  

Record the exam scores for 4th & 8th graders for the following countries:  China, Egypt, France, Germany, Indonesia, Italy, Japan, Korea, Romania, Russia, Saudi Arabia, Spain, Thailand, Turkey, Yemen, Qatar, Syria, Algeria, Kuwait, Tunisia, Jordan, and the United States.

Using the excel spreadsheet provided, enter your findings into the pertinent columns. Next, prepare scatter plots with the number of syllables on the horizontal axis (already provided in the spreadsheet) and the TIMMS scores on the vertical axis. You may also want to plot the 4th and 8th grader scores against each other.
Using the spreadsheet, determine the correlation coefficient between the total number of syllables in the first twenty numbers and each of the TIMMS scores for the respective countries.  You may wish to consult Section 12.5 of the book Mathematical Excursions by Aufmann, Lockwood, Nation, & Clagg. [2].  A copy of that material is available on Muonline. You can also calculate this with a calculator.
General Guidance Questions:

1. What values did you get for the correlation coefficients?  Is there a correlation between the length of the numerals and mathematics achievement?  If so, is the correlation positive or negative?  Is the correlation strong or weak?

2. Many countries with different scores on TIMMS speak the same language. How has that affected the correlation/ correlation coefficient? Do you have any suggestions of how to handle/ massage the data to perhaps improve this correlation?

3. Does the situation described by Gladwell in Chapter 8 correspond to the world as you know it? Does it make sense?
4. Consider the old axiom, “Correlation does not mean causation”.  Does Gladwell demonstrate the causation, or only correlation?

5. Can you think of alternative explanations for the correlation?

6. If you found problems with Gladwell’s theory in your results, can you think of alternative explanation(s)?
7. In Chapter 2 of Outliers, Gladwell suggests that 10,000 hours are needed to become an expert.  If you can find the number of hours students attend school (grade school and high school) per year, in some of the countries with TIMSS results, enter that data into your spreadsheet. Do the TIMSS results correlate better with the number of hours in school, or with the length of numerals? 
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