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Students reactions to logarithms

= = ¥ I
—| 4 P
t i . |

R[Sy

5

"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."




Even the good students in College
Algebra tend to find logarithms
difficult. This project focused on the
iIntroduction of logarithms and the

motivation for learning.




Initial Inspiration

What does it have to do with me?




World Population Clock
Bee \VWW.census.gov/main/www/po
pclock.html

U.S.“-Censﬂs Bureau

U.S. & World Population Clocks

" ,r'ﬂ ‘ You are here: Census.gov » U 5. and Werld Population Clocks
o

u.s. 307,729,390
World 6,791,381,311
01:38 GMT (EST+5) Oct 19, 2009



Challenge

i~ AHow many people will live in the
B 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



YouoOre standing on

foot

A 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?

A 0.975% US population growth rate

https://www.cia.gov/library/publications/the-world-factbook/fields/2002.html

A 1.14% 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

OIL AND GAS LIQUIDS
2004 Scenario
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- APredictt
= A Predict t

State

(636)

Similar application

ne national debt in 10 years

ne number of phone

numbers needed by the population
In 10 years

U 31471 area code extended across V4 of

U 314 was for St. Louis area only
U St. Louis needed a second area code
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Instruction
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Inspiration

A Students in College Algebra, even the
good ones, struggle with logarithms

B A The majority of our current students are
P accustomed to learning from cartoons

™\ - A cartoons may help students gain
understanding while in the relaxing and
familiar world of the cartoon
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First Stage Spring 2005

g A Create a cartoon that is visually
- appealing and builds from familiar ideas

ADesign fAstory boar do
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Second plan

g A Create a series of PowerPoints as a
g dynamic fistory board

A Use the Basic Logs PowerPoint to
Introduce logarithms

|).
¥

" A Make the PowerPoints available on the
course website
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Potential Uses

A In classroom instruction
& A Online instructional aid

A Create a series of cartoons to cover
basic mathematical trouble spots

A Have 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
student so per |
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Experimental Plan

A Gather test data from a control and an
experimental semester

U Spring 2006 (without use of
PowerPoints)

U Fall 2006 (with use of PowerPoints)

~ A Compare the score on the tests before
logs to the score on the test after logs for
each student
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Assessment

A A better relative performance on the
e logarithm test

A This was done to try to avoid errors
resulting from comparing a class
with more talented students to a
class with weaker students
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Population and Data Collection

A The students in the College Algebra
- sections taught by a fellow faculty
member from Spring and Fall 2006

giving the test scores of each
student
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Population and Data Collection

§& - AAnonymous survey given at
& the same time as the test

- AApproval was given by the
" Human Subjects committee
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Goals

AAbstract: Improve student
& understanding

B AMeasurable: Improve the
. grade differential between the
tests before logarithms and
the test covering logarithms.
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Data Analysis

Average of Test 3 Difference
Test 1 and 2 )
(Before Logs) Logs Ave T Test 3
Control
group - . .
Cartoon
Group 1 . ;
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Anedoctal Data

- A A 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

- A78 surveys were collected.

A 46 students had never watched
a logarithmic tutorial, even
though they knew they were
avallable.
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Survey Results

g A 32 had used at least one tutorial once.

following slides. T
because some stuc

A Of those who had used a tutorial at least
once, the results are given in the

ne total numbers vary
ents only used one

or two of the tutoria

S.
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The Basic Log Power Point helped me
understand logs better

Strongly Agree |3
Agree 17
Neutral 9
Disagree 3
Strongly 0
Disagree




The Log Laws Power Point helped me
understand logs better

Strongly Agree |2
Agree 16
Neutral 3
Disagree 2
Strongly 0
Disagree




The Solving Equations Power Point
helped me understand logs better

Strongly Agree |2
Agree 15
Neutral 3
Disagree 1
Strongly 0
Disagree
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| wish | had used the PowerPoints

maore
Strongly Agree |7
Agree 11
Neutral 13
Disagree 1
Strongly 0
Disagree
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Analysis

A Cartoons were helpful for the
! students that used them

=% A Other faculty began to use them.

= AHowever éé t he

whose students who were used In
the study changed his teaching
technique because he liked the
cartoons.

34
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Applications
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World Population Clock
Bee \VWW.census.gov/main/www/po
pclock.html

U.S.“-Censﬂs Bureau

U.S. & World Population Clocks

" ,r'ﬂ ‘ You are here: Census.gov » U 5. and Werld Population Clocks
o

u.s. 307,729,390
World 6,791,381,311
01:38 GMT (EST+5) Oct 19, 2009
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Challenge

A If 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?
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Ime to double world population

- A Approximately 57.8 years
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Bolt shatters 100-meter record
with 9.58 at world championships

By PAT GRAHAM
The Associeten Press

BERLIN — Usain Bolt crossed the
finish line, saw his record-setting

time on the clock
and spread hisarms
as f he were soar-
ing like abird.

About all this guy
can'tdoisflv And by
saving his celebra-
tion until after the
finish line this time,
he showed how fast
a man reallv can go
on two feer.

The Jamaican
shattered the world

Usain Bolt
Lowers his
world record

record again Sunday rumning 100
meters in 9.58 seconds at the world
championships to turn his much-an-
ticipated race against Tyson Gay into

a one-man show.

See BOLT, Page 3B

History of the100-meter record
9.58 seconds, Usain Bolt, Jamaica, Aug. 16, 2009
9.69, Bolt, Aug. 16,2008

9,72, Bolt, May 31, 2008

9.74, Asafa Powell, Jamaica, Sept. 9, 2007

9.77, Powell, Aug. 18, 2006

977, Powell, June 11, 2006

9.77, Justin Gatlin, United States, May 12, 2006
977, Asafa Powell, Jamaica, June 14, 2005

9.79, Maurice Greene, United States, June 16,1999
9.84, Donovan Bailey, Canada, July 27, 1996

9.85, Leroy Burrell, United States, July 6, 1994

9.86, Carl Lewns, United States, August 25, 1991
9.90, Burrell, June 14, 1991

9.92, Lewss, Sept. 24, 1988

9.93, Calvin Smith, United States, July 3, 1983

9.95 (electronic), Jim Hines, United States, Oct. 14,
1968

9,99, Hines, June 20, 1968

10.0, Amin Hary, West Germany, June 21, 1960
10.1, Willie Williams, United States, Aug. 3, 1956
10.2, Jesse Owens, United States, June 20, 1936
10.3, Percy Williams, Canada, Aug. 9, 1930

104, Charles Paddock, United States, Apnil 23, 1921
10.6, Donald Lippincott, United States, July 6, 1912
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100 Meter World Records
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Cornrow Geometry

A Each plait (y-shape) is scaled down 90%
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Algebra

Extension beyond College

Cornrow Demo

Enter Number of Plaits:
Iterate (integer) | 15

Define Starting Pararnotors:
X= 5_30

Sarting Point (XY "
g Polnt OCY) S el 140

Starting Angle (degree) 111D
Starting Scale (percent) | 50 |
Sarting Reflection  OX OY.

Defing lteration Parametors:

Transiate (percent) | 70
Rotate (degrees) | 6
Scale (percent) | 5]

Vector: MF&

CELEYE‘

RESET
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Sound Intensity

& ADecibel level
2 each increase of 10 dB
multiplies the intensity by 10.
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% deciBel defined
o A | = Intensity of measured sound
l, = Intensity of threshold of hearing

| =Watts/ meteft

|, =10 *Watts/ metef

decibel level=10 Iogll—

0

44



Whisper

= Quiet office or
= Library
" Automobile

- _
J A -
)

¢ Fire truck

. Rock concert

Can you hear me now?

20
40

50
60
100
110
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Students estimated, then
measured t heilr car
listening level

B Mike 80 112 114
™ Kar 79 110 114
P Dongyang 70 108 118
< Jeff 80 110 120
" Ruth 68 108 120
90 108 118
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Sonometer

Use C scale for
musical sound
source

(A'is better for
voices)

RANGE Selector

— OUTPUT Jack

- CAL. (Calibration)|  pegpONSE Selector
I» Microphone

WEIGHTING
Selector

Battery Compartment
(on Bottom)

L Tripod Adapter Meter Scale
(on Bottom)

a7



Sonometer

Start at high end
of Range
Selector

Stop the first
time you see the
meter scale
move

Read the
number and

= ejther add or

~ subtract from the
~. setting on the
. Range Selector

RANGE Selector

r OUTPUT Jack
— CAL. (Calibration)

I» Microphone

Battery Compartment
(on Bottom)

— Tripod Adapter
(on Bottom)

RESPONSE Selector

WEIGHTING
Selector

Meter Scale
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Maximum Exposure Times
US Department of Labor

90
95
100
105

R N B~ 0
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Maximum Exposure Times
US Department of Labor

Max Exposure (hours for dB level)

Max Exposure (hours)

—— Expon. (Max Exposure (hours))

y= 2E+O6e-0.138x
Rz2=1

0 20 40 60 80 100 120
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Maximum Exposure Times
US Department of Labor

g% A T=maximum exposure (minutes)
A L = deciBel level
A Domain (L > 80)

http://www.cdc.gov/niosh/docs/98-

‘o 126/chapl.html 51



Earthquakes

A Our 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.

A The quakes rang church bells in New York and
Boston

www.wikipedia.Qrg



Richter Scale

| = Intensity of earthquake
|, =threshold
(weakest recordable earthguake actjv

Richter Magnitude- Iogll—

0
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Virtual Earthquake

g A Interactive website where student reads graphs

and determines the magnitude of an
earthquake using real data.

A Nomogram used in place of formulas.
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Choose your location

A San Francisco area
A Southern California
A Japan region

A Mexico
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S-P time interval

Arrivaltime S5pors

Arrival fime

=

-"-I-II-I.

=-F Intewal
=Jb 2ECE

Time in seconds

SII

Gl

=11

250

200
150
100

L0
0 oo
S0

100
150

200
250
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B This Earthquake's Seismograms
g are Below

g¥= A Use these three seismograms to estimate the
S S-P time interval for each of the recording
stations. Record your measurement for the S-P
Interval in the box below each seismogram.

2a0

0
150
100

a0

Hs
100
T 150
MRLSCE | -

200
230

1] L LUR-1] an 40 an 1] 70 a0 a 1og 110

Eureka, CA Seismic Station S-P Interval = I:I seconds

S7



S, P,and (S -P)

gl

Time (Seconds)
I n [n7] |
= - - -

S
-

20

1a

o-ave

100 200 500 400 500 s00 700 s00
Distance (Kilometers)
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Time (Seconds)

60

40

300

400 500 600
Distance (kilometers)

700

Eureka CA

50 Seconds

km
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Station

Eureka,
CA

Elko,
NV

S-P

Interval

50 sec

{2 secC

64 sec

Epicentral S-P
Distance Interval

482 km 49 sec

685 km 72 secC

605 km 64 sec

Epicentral
Distance

478 km

703 km

623 km
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Find the Richter Magnitude

250
200
b aimum 1=
i Amplitude [
'; Ofthe & way e S0
et HEH ST Pk P et 0
I' ISk i :I =]
100
150
200
250
0 10 20 A 0 ] 2L o a1 a0




Richter Nomogram

800 - :_5["]
700 _; —200
600 —; 100
500 3 - 50
400 7 =20
300 =10
: - 5
200 - i
i — 2
100 ———— P a
60 - - 0.5
40 — i
30 - E—U.E
i ~0.1
20 -
[_listant:e Magnitude Pu_'n!llitude
(kilometers) {millimeters)




Maximum S Wave Amplitude =

- A Eureka, CA

220

200
130

r 100
Ll o w5 !
: - S0

ittt

=4
-

= 100
1350

.7__-_. ,’; = 200
= 250

0 10 20 20 40 a0 k0 s 20 ap 100 110
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Maximum S Wave Amplitude =

. A Eureka, CA (I said 287 mm)

2510

200

150

: 100

T E JEH |

| 5 £ {8 it . 50

et I A AHE HEERAEAREA M 0 o

LS 2 v 50

== 100

150

i -~ ' 200
gt ' 250

0 10 20 30 40 S0 &0 70 @ 90 {00 110
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Elko NV Amplitude

230
200
130

100
20

-

0 mm

100
150
200
230

10 LU au A1 1] kL I il 4l
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Las Vegas NV

230

200

130
100

2l

| Lol L] IIIII.III"l L 2 AT . » | 1L Ilrll =|:= I-.-JI!|I:IIT|IT|

100
130

200
230

I 10 20 a0 40 a0 B0 S0 20 a0 100 110
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Put three amplitudes and
distances in nomogram

800 -
?00%

&
o
1
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Amplitude

{(millimeters)
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Congratulations

g A The seismograms of the earthquake you chose
o to study have been modeled after a strong
temblor that occurred in 1989, south of San
Francisco, called the Loma Prieta earthquake.
This earthguake 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

Earthquake Certificate from Linda Tansil

Earthquake Certificate [certificates@sciencecourseware.org]
To: Tansil, Linda; ltcape @yahoo.com

Cc

Earthquake Certificate from Linda Tansil

Do not replv to this email. It comes from an unmonitored email address.
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Spread of Diseases

g A Every College Algebra textbook has application
i exercises related to disease spread.

A All use logistic curve

. A t=elapsed time

. A N = Number infected out of population of 3500

: 3500
N(t) =
V=1 10g0e

A Source: Beecher, Penna, Bittinger

.
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H1IN1 Spread 1 Does it fit?

g A Center for Disease Control

A http://mwww.cdc.qov/

A No summary chart, but you can search each
week
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http://www.cdc.gov/

