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Teaching Students To Have An Intuitive Grasp Of Exponential Functions

Abstract:  According to Albert A. Bartlett “The greatest shortcoming of the human race is our inability to understand the exponential function.”  So it should not be surprising to us that many of our high school students have difficulty grasping concepts involving exponentials.  Part of the reason for this is that students enter our classrooms with their own ideas about the way things grow and decay from what they have seen in their own life experiences.  They see the way that they themselves develop, or that plants and animals around them grow, or they watch the way a candle shrinks as it burns and they formulate ideas about how growth and decay happens.  Unfortunately, most of what they see is not exponential.  It is extremely difficult to change these deep seeded beliefs that our students have and unless they have several encounters in our classrooms where they experience exponential growth for themselves they will return to their preconceived notions about these topics.  In this manuscript, I will describe several possible classroom experiences that can help students discover exponential functions and then I will connect them to some important topics in the realm of physics.  I will also give some practical examples of where students can see exponential growth in everyday life and how they can determine the significance of the growth or decay that they see.   

Outline:

Introduction – similar to abstract

1.  Exponential Growth

a. Chessboard example – start with 1 grain of rice on the 1st square and then double it each time

i. Have students list information in a table with

Example:

    Square
Rice Grains
Written w/ multiplication
Written w/ Exp
Total Rice (so far)

    4

8

1 x 2 x 2 x 2


23


15






ii. Have students make graph it 

b. Other quick examples - folding paper, email forwards (send this on to 5 people), mouse traps & ping pong balls  

c. Discuss teaching fission

2. Exponential Decay

a. (to introduce half-life) M&M example (shake up a container and dump it out, the ones that are M’s up have decayed) – each time is a half life

b. Other quick example – NCAA tournament, each round is a half-life

c. Discuss teaching radioactivity

d. Discuss teaching the charging & discharging of a capacitor

3. Explanation of e 

4. Practical examples of exponential functions

a. Where are other places that we see exponential growth?

i. Population growth, use of resources, inflation, compound interest

b. Doing exponents in your head

i. Rule of 70 (  70 / % = # of years to double

ii. Exponential growth in a lifetime = 2%   (for instance a population growing at 3% each year would increase by a factor of 8 (23)

