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Students reactions to logarithms

"The machine then selects the likely 
equations from a complicated pattern of 
theoretical probabilities. It calculates 
those, and the correct answer is printed 
on a card. Then our Miss Swanson files 
them who knows where, and we can never 
find the dratted things again."
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Even the good students in College 
Algebra tend to find logarithms 

difficult.    This project focused on the 
introduction of logarithms and the 

motivation for learning. 
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Initial Inspiration

What does it have to do with me?
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World Population Clock 
www.census.gov/main/www/po
pclock.html
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Challenge

ÅHow many people will live in the 

US in 30 years, when current 

government leaders are retired 

and your generation is running 

the world?*

*If we continue to experience 

our current rate of growth
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Youôre standing on my square 
foot
Å If the only ultimate check on population is 

misery, then the population will grow until it is 

miserable enough to stop its growth.

National Security Study Memorandum 200:   

Implications of Worldwide Population Growth 
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How many people in 30 years?

Å0.975% US population growth rate
https://www.cia.gov/library/publications/the-world-factbook/fields/2002.html

Å1.14% world population growth rate
http://geography.about.com/od/populationgeography/a/populationgrow.htm
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Relate Population Growth to the 
Peak Oil Problem
http://members.home.nl/peakoil/facts.html 
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Similar application

ÅPredict the national debt in 10 years

ÅPredict the number of phone 

numbers needed by the population 

in 10 years 

ü314 ïarea code extended across ¼ of 

state

ü314 was for St. Louis area only

üSt. Louis needed a second area code 

(636)
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Instruction

11



Inspiration

ÅStudents in College Algebra, even the 

good ones, struggle with logarithms

ÅThe majority of our current students are 

accustomed to learning from cartoons

ÅCartoons may help students gain 

understanding while in the relaxing and 

familiar world of the cartoon
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First Stage Spring 2005

ÅCreate a cartoon that is visually 

appealing and builds from familiar ideas

ÅDesign ñstory boardò

ÅHired student worker with graphic talents 

to create a flash cartoon

ÅL Many errors, not appealing
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Second plan

ÅCreate a series of PowerPoints as a 
dynamic ñstory boardò 

ÅUse the Basic Logs PowerPoint to 
introduce logarithms

ÅMake the PowerPoints available on the 
course website 
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log
5
25 = ?
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log
5
25 = ?

5? = 25
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log
5
25 = ?

52 = 25
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log
5
25 = 2

52 = 25
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Potential Uses

ÅIn classroom instruction

ÅOnline instructional aid

ÅCreate a series of cartoons to cover 

basic mathematical trouble spots

ÅHave cartoons available both on web 

and on disks that could be taken home 

by students
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Will the use of logarithmic 
instructional cartoons improve 

studentsô performance? 
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Experimental Plan

ÅGather test data from a control and an 
experimental semester

üSpring 2006 (without use of 
PowerPoints)

üFall 2006  (with use of PowerPoints)

ÅCompare the score on the tests before 
logs to the score on the test after logs for 
each student

21



Assessment

ÅA better relative performance on the 
logarithm test

ÅThis was done to try to avoid errors 
resulting from comparing a class 
with more talented students to a 
class with weaker students

22



Population and Data Collection

ÅThe students in the College Algebra 

sections taught by a fellow faculty 

member from Spring and Fall 2006

ÅAnonymous copy of his gradebook, 

giving the test scores of each 

student
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Population and Data Collection

ÅAnonymous survey given at 

the same time as the test

ÅApproval was given by the 

Human Subjects committee
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Goals

ÅAbstract: Improve student 

understanding

ÅMeasurable:  Improve the 

grade differential between the 

tests before logarithms and 

the test covering logarithms.
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Data Analysis

Average of 

Test 1 and 2

(Before Logs)

Test 3

Logs

Difference

Ave  ïTest 3

Control 

group
72 66 -6

Cartoon 

Group 
71 71 0

26



Anedoctal Data

ÅA survey was also given during the 

logarithm test during the treatment 

semester to assess whether the 

students felt that the series of 

Logarithmic PowerPoints was 

helpful. 
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Survey Results

Å78 surveys were collected.

Å46 students had never watched 

a logarithmic tutorial, even 

though they knew they were 

available.
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Survey Results

Å32 had used at least one tutorial once.

ÅOf those who had used a tutorial at least 

once, the results are given in the 

following slides.   The total numbers vary 

because some students only used one 

or two of the tutorials.
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The Basic Log Power Point  helped me 
understand logs better

Strongly Agree 3

Agree 17

Neutral 9

Disagree 3

Strongly 

Disagree

0
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The Log Laws Power Point  helped me 
understand logs better

Strongly Agree 2

Agree 16

Neutral 3

Disagree 2

Strongly 

Disagree

0
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The Solving Equations Power Point  
helped me understand logs better

Strongly Agree 2

Agree 15

Neutral 3

Disagree 1

Strongly 

Disagree

0
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I wish I had used the PowerPoints 
more

Strongly Agree 7

Agree 11

Neutral 13

Disagree 1

Strongly 

Disagree

0
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Analysis

ÅCartoons were helpful for the 

students that used them

ÅOther faculty began to use them.

ÅHowever éé  the faculty member 

whose students who were used in 

the study changed his teaching 

technique because he liked the 

cartoons.
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Applications

35



World Population Clock 
www.census.gov/main/www/po
pclock.html
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Challenge

ÅIf there are 6.8 billion people today, 

when will there be 13.6 billion (twice as 

many) if the population is growing at the 

rate of 1.2% each year?

ÅNow they are not guessing, since they 

can solve this equation for t. 

0
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Time to double world population

ÅApproximately 57.8 years
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y = -0.40ln(x) + 14.06

R² = 0.9462
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Log. (Time)
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Cornrow Geometry

ÅEach plait (y-shape) is scaled down 90%
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Extension beyond College 
Algebra

http://csdt.rpi.edu/african/CORNROW_CURVES/teaching/teaching.html
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Sound Intensity

ÅDecibel level: 

each increase of 10 dB 

multiplies the intensity by 10.
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deciBel defined
ÅI = Intensity of measured sound

I0 = Intensity of threshold of hearing

2

12 2

0

0

/

10 /

10 log

I Watts meter

I Watts meter

I
decibel level

I
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Can you hear me now?

Decibels

Whisper 20

Quiet office or 

Library

40

Automobile 50

Conversation 60

Fire truck 100

Rock concert 110
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Students estimated, then 
measured their carôs favorite 
listening level

Predicted Measured Max

Mike 80 112 114

Kari 79 110 114

Dongyang 70 108 118

Jeff 80 110 120

Ruth 68 108 120

Annise 90 108 118
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Sonometer

Use C scale for 
musical sound 
source 

(A is better for 
voices)
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Sonometer

Start at high end 
of Range 
Selector

Stop the first 
time you see the 
meter scale 
move

Read the 
number and 
either add or 
subtract from the 
setting on the 
Range Selector 48



Maximum Exposure Times
US Department of Labor  

Sound Level (dB) Duration 

(Hours per Day)

90 8

95 4

100 2

105 1
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Maximum Exposure Times
US Department of Labor 

y = 2E+06e-0.138x

R² = 1
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Maximum Exposure Times
US Department of Labor 

85

3480 2
L

T

ÅT = maximum exposure (minutes)

ÅL = deciBel level

ÅDomain (L > 80) 

http://www.cdc.gov/niosh/docs/98-
126/chap1.html
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Earthquakes
ÅOur school is 53 miles from New Madrid, MO, 

where between December 16, 1811 and 

February 7, 1812, there were four earthquakes 

estimated between 7.5 and 8.3 in magnitude.

ÅThe quakes rang church bells in New York and 

Boston

www.wikipedia.org
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Richter Scale

0

0

( )

log

I Intensity of earthquake

I threshold

weakest recordable earthquake activty

I
Richter Magnitude

I
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Virtual Earthquake

ÅInteractive website where student reads graphs 

and determines the magnitude of an 

earthquake using real data.   

ÅNomogram used in place of formulas.
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Choose your location

ÅSan Francisco area 

ÅSouthern California 

ÅJapan region 

ÅMexico 
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S-P time interval
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This Earthquake's Seismograms 
are Below

ÅUse these three seismograms to estimate the 

S-P time interval for each of the recording 

stations. Record your measurement for the S-P 

interval in the box below each seismogram.
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S, P, and (S -P)
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Estimate distance

Station S-P Interval
Epicentral

Distance

Eureka CA 50 Seconds _________  km
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Your Data Actual Data

Station
S-P 

Interval

Epicentral 

Distance

S-P 

Interval

Epicentral 

Distance

Eureka, 

CA 
50 sec 482 km 49 sec 478 km

Elko, 

NV 
72 sec 685 km 72 sec 703 km

Las 

Vegas, 

NV 

64 sec 605 km 64 sec 623 km
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Find the Richter Magnitude
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Richter Nomogram
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Maximum S Wave Amplitude =  

ÅEureka, CA 
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Maximum S Wave Amplitude =  

ÅEureka, CA   (I said 287 mm)
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Elko NV Amplitude
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Las Vegas NV
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Put three amplitudes and 
distances in nomogram
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Congratulations

ÅThe seismograms of the earthquake you chose 

to study have been modeled after a strong 

temblor that occurred in 1989, south of San 

Francisco, called the Loma Prieta earthquake. 

This earthquake took place near major 

population centers and caused significant loss 

of life and property damage. Its estimated 

magnitude was 7.1. Your estimate 

of 7.02 compares very well to that 

estimated by seismologists.
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The application lets student 
email you the certificate
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Spread of Diseases

ÅEvery College Algebra textbook has application 

exercises related to disease spread.

ÅAll use logistic curve

Åt = elapsed time

ÅN = Number infected out of population of 3500

ÅSource:  Beecher, Penna, Bittinger

0.6

3500
( )

1 19.9 t
N t

e
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H1N1 Spread ïDoes it fit?

ÅCenter for Disease Control

Åhttp://www.cdc.gov/

ÅNo summary chart, but you can search each 

week
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