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We’ll explore “world best” marathon times 
for men and women over the years, 
and discuss the possibilities for the future, 
including a sub-two-hour marathon. 

This activity is designed to familiarize  
students with graphing calculator technology, 
and also to help them analyze data in a  
“real-world” setting. 



How many middle school math teachers are here? 

How many high school math teachers are here? 

How many science teachers are here? 

How many administrators are here? 

How many are familiar with graphing calculator 
technology? 



Year Marathon 

time (Men) 
Year Marathon 

time (Women) 

1964 2:13:55 1964 3:27:45 

1967 2:12:00 1967 3:15:22 

1971 2:09:36 1971 3:01:42 

1981 2:08:18 1981 2:35:15 

1985 2:07:12 1985 2:22:43 

1998 2:06:05 1998 2:20:47 

2001 2:05:42 2001 2:18:47 

2003 2:04:55 2003 2:15:25 



What would be an efficient way to 
enter the years and times into the 
list feature of your calculator? 

In list 1, enter the number of years after 1960. 
In list 2, enter the number of minutes for the 
marathon (men), and in list 3, enter the number 
of minutes for the marathon (women). Truncate 
the number of seconds. 



As you look at this data, think about how you  
might want to see it displayed – what sort of 
window would you use? 



Xmin = -1 

Xmax = 75 

Xscl = 25 

Ymin = -1 

Ymax = 300 

Yscl = 50 
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y = -0.197x + 132.671 

y = -1.714x + 202.330 

y = mx + b, where m is the slope 
and b is the y-intercept 



y = -0.197x + 132.671 

y = -1.714x + 202.330 

What is the MEANING of the slope, in this context? 

What is the MEANING of the 
y-intercept, in this context? 



y = -0.197x + 132.671 

y = -1.714x + 202.330 

Calculate the point of intersection of the lines. 

(45.9, 123.6) 



It means that 45.9 years after 1960  
(in other words, late in 2005), 
the world-best time for men will be  
(would be) the same as the world-best 
time for women, 123.6 minutes. 

(45.9, 123.6) 
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Gap in marathon times, men vs. women 

If we were to look at the gaps in times 
between men and women through the 
years, what would you expect to see? 



Number of 
years after 
1960 

Number of 
minutes for 
marathon 
(men) 

Number of 
minutes for 
marathon 
(women) 

Gap between 
men’s and 
women’s times 
(# of minutes) 



Number of years after 1960 
25                   50                  75 

Gap 
(Number 
of 
minutes) 

300 

200 

100 

Gap in marathon times, men vs. women 



Let’s look at the zeros of the graphs. 
Think about what that means. 



Number of 
minutes for 
the marathon 

Number of years after 1960 

100 

200 

300 

200 400 600 



This means that 118 years after 1960 
(or, in the year 2078), women will run 
the marathon in zero minutes. 

Calculate the zeros of the graphs. 
What do the zeros mean in this context? 



For men, the zero is at (674.6, 0). 

Calculate the zeros of the graphs. 
What do they mean in this context? 

This means that 674 years after 1960 
(or, in the year 2634), men will run 
the marathon in zero minutes. 



Comment on how accurate you 
think this model is. 

Why do you have that opinion? 

What might be a better model? 





The following quotes are from chapter 12, “Women”: 

“(Women) are indeed physiologically capable of going sub-two hours.” 

“… in 2014, Rita Jeptoo of Kenya became a three-time winner at the Boston Marathon 
by going 2:18:57, which beat the course record by almost two full minutes… she ran the 
24th mile in 4:49…” 

“When the modern Olympics began in Athens in 1896… distance running by women was 
thought to be un-ladylike, a violation of natural law.  The common wisdom held that a 
woman was not physiologically capable of running mile after mile;  that she wouldn’t be 
able to bear children;  that her uterus would fall out;  that she might grow a mustache…” 

“In races longer than the marathon, women have outperformed men in winning overall. 
Ultra-marathoner Ann Trason has won several 150-mile events outright.” 



“… studies show that their diaphragm muscle, which pulls air in and out of the lungs, 
is more resistant to fatigue compared to men” 

“Studies have also shown that a female athlete’s muscular system 
has greater endurance capacity than men’s.” 

“… don’t assume the current 10 to 12 percent lag time with male marathoners 
will continue indefinitely.  Instead, expect women’s world-record times in the 
coming years to start decreasing at a faster rate than men’s.” 
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