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The 215t Century:
A World Awashiint Numlers

“Theworld of the twenty-first centuny/is a
world awash infnumbers:.*

-LynniSteeniing /e Case ior @uantitative
Literacy

S&PICase-Shiller Home Price Indices

Source. Standard & Poor's and Fisery

No Place Like Home

Winning percentages for home teams in the four major sports from 2000-9.
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Americans Are More Caring Than 98% Of The World

Cholesterol

Need more proofr
Visit www.quakeroatineal.com or call
18007704001,
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What isl QR?

Four facets off QR:

)
Arithmetic, including percentages, graphs
EStimation
Elementary probability: and statistics

Basic geometry ofi measurement (Velume, area;
perimeter)

Elementary growth| patterns: linear (Constant guantity’
per unit time) and exponential’ (constant percentage

change per unit time).

What is OR?

Four facets off OR:

1) QR requires a bas/c skill set

2)) OR'demands: app/ication il context
3)
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What is OR?
(QUIRK’s Take)

eIt OF 1mid to, cos/aer el power:
and imiitatons or quantianye evidence /i
tfierevaluaton, cofstiiction, ana.
COomImUAICALIoN! Of argUmenLs i pUblic,
Proiessional, ana. personallie;

What is QR?

Four facets off QR:
1) OR requires a bas/c: skill.set
2)
“Jihe test off numeracy, as of any. literacy;, 1s

WhEther a persen naturally Uses;appropriate
skills infmany/ different contexts”

-Lynn Steen (2001)

What is, OR?
“Tihe content oft our thoughtsiand the depths ofi
our understandinglane dependent on' the tools
webring toithe task: Wharwe thinkis
intertwined with o we think: And the ability to

think in' terms off guantitative data...is
Indispensiblerfor understanding our medern
world:...\We wiite, after all; to figure eut what we
think: Andwerask our students torwrite so) that:
they willlearnr how!to think.*

-Michael Burke
“A Mathematician's Proposal”
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What is QR?

Four facets off OR:
1) QR requires a bas/c skill.set
2)) OR demands; application i comtext
3)
“Numbers [are] the prncipal language: ofi
public argument.”
-BBC Program! Vore or Less

What is OR?

Four facets off QR:

1) OR requires a bas/c: skill set

2) OR demands; application i comtext

3)l QR involvest argumernt

2)

“[@R] is not a discipline but a way/ of
thinking....”

-LynniSteen

Achieving Quantitative Literacy,

\What do the numbers show?

Al Yale and other top colleges, women are being groomed to take their place in an ever
more diverse professional clite. Tt is almost taken for granted that, just as they make up
half the students at these institutions, they will move into leadership roles on an equal

hasis with their male clissmates,

There is just one problem with this
they want.

will put aside their careers in favor of raising children.

io: many of these women say that is not what

Many women at the nation’s most elite colleges say they have already de.cnded that they

are

not planning to have children and some hope to have a family and work full time, many
gthers, like Ms. 1, say they will happily play 2 traditional female role, with motherhood

their main commitment.
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What is, QR?

Four facets of OR:

1) OR requires a bas/c skill.set

2)I OR demands application i comtext

3)

“Deploying numkbers: skillfully 1s;as important
torcommunication: as, deploying verhs:.”

-Max Erankel, e New:
York: Times: Vagazime

What do the numbers show?

Weasel-Words Rip My Flesh!Spotting a
bogus trend story on Page One of today's
New York Times.

By Jack Shafer
Posted Tuesday. Sept. 20, 2005, at 6:38 PM ET

How many "many’s” are 100 many for one news story?

Like its fellow weasel-words  sonte, few, aften, seems. likely. mare -many serves
writers who haven't found the data to suppon their argument. A light splash of weasel-
words in a news story is acceptable il only because journalism is not an exact science and
dendlines must be observed. But when a reporter pours a whole jug of weasel-words inta
@ piece, as Louise Story does on Page Gnc nl‘md'ly s (Sept. 20) Mew York Times in

“Many Women at Elite Colleges S " she needlessly exposcs
one of the trade’s best-kept secrets for d“ lo see, She deserves a week in the stockades.

How! representative Is that?

How to Beat the Big Energy 7=
Chill

This winter's soaring heating bills will be a painful reminder that we're living in
an age of expensive energy. But there's an upside: the business case for
renewable sources of energy is warming up quickly.

HEWSWEEK
Updated: 2:30 Fhi ET Oct 16, 2007

Gina and Ron Martin's home in Mentar, Ohio, is just plain big. It has six bedrooms, five and a
half bathrooms, a cavernous basement, a spacious patio and a pool in the backyard. Butthe
last thing the sel-employed housing contractors suspected when they hought their dream
house in 2004 was just how big the heating bills were going to he. Last winter their utility bills
averaged $400 a month. Although the price of heating oil has inched down in the past two
weeks, the Martins are anticipating bills of $700 a month this winter. They expectthe price of
energy o keep rizing--and many experts agree with them. Once their three teenage kids leave
for college, the couple plans to downsize. "We loved this house, now we hate this house," Gina
says. "ie are a hardwaorking middle-class family that is freaking out about a gas bill
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Move than half of all fatal accidents happen on weskends. Find out
Far answers on how lo sk @ canversation willh your teen
abaut safer driving habits, vist TyoRRTESHOMSECHN

()

Compared to What?
The misperceptions cut both ways. Critics often glibly describe
Wal-Mart as just another big, greedy corporation. If you took the
company’s total profit from 2004 ($10.3 billion) and gave every dollar
o Wal-Mart's employees (1.6 million), you would distribute about
$6,400 per employee. '

Microsofi had an even larger 2005 profit of $12.3 billion. But
Microsoft has just one twenty-sixth the number of employees as
Wal-Mart—its profits come to $200,000 per employee, or thirry times
those at Wal-Mart.

More to the point, perhaps, for its hourly employees, Wal-Mart's
roral profit comes to $3 an hour aver a typical year. So although there
may be some dispute about whether the average Wal-Mart store asso-
clate earns §8 an hour or $2 an hour, Wal-Mart could not afford to pay
those people $12 an hour. There isn't enough money—at least not

without raising po

Who Is ini the
measurement sample?

Fnance Search Wonday, March 28, 2040,

The Myth of the $18,000 Wedding
Lasirs ;

pary 24, 2010

The Wall Street Journal had an interesting plece recently leoking at what brides and
bridegreoms would save if they invested the money spent on their weddings, rather than
blowing it on & ane-day affair

The author suggests that couples who lay out the madian cost of a wedding -- nearly $18,000
in 2008 — are actually missing cut on $90,000 1o $200,000 in wealh accumulation over a
lifetime. (He notes the average bride is 26 years old, so the money would have roughly 40
wears o grow.)

Considaring he lost opportunity cost of a lavish wedding s excallent advice — excepl tha basis
of the calculation is based only on a subset of all the weddings each year The almost §18,000
"average” comes from TheKnot com_a bridal Wieb site According ta spokesperson Melissa
Bauer, the survey company Decipher polled 21,000 U.S. coupies who married in 2009. All of

istered, or "o in.~ to one of a network of wedding-related sites operated by
Theknot In other words, the samphs is biased toward people who plan big weddings
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ared to What?

*53% of fatalities
*43% of the days
*55% of the driving

How was the variable
operationalized?

TIME=

Report Says 1 in 50 U.S. Kids Are
Homeless

By STEVEN GRAY | CHICAGO  Tucsday, Mar 10,2

iy, Men in Their Thirties Have Lest Perconal Ineome
e in Their Fathers' Generation

(Men Ages i)

GENERATION

s 35,010 W FaTHERS

W sons

5 32,801

abvsia Current Popodiation Seevev-af e § 25, Comans Rurva

ECONOMIC MOBILITY PROJECT
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MEDIANS:

116,700
AND ABOVE
MEDIANS!

582,100
AND ABOVE

(MM lullars)

$72.600"

541,700

SR 100 4 B

Family Tnesme

Parents” Generation Children’s Generation

Sanrce: Broskinge talwlations of PSUY date an famly areome arcraged oeer seceral years,

\What'’s the Effect Size?

SLARCH:

s v of the

Welcome | Uy &
) T o ) ] ) ) —
| vol.300 Ne. 4, uly 23fa0, 2000 L.
n-v-u-m
Sildenafil Treatment of Women With Antidep t-A iated S
Dysfunction

A Randomized Controlled Trial

H. Gecrge Numberg, MD; Paula L. Henslay, MD; Julia R. Hesman, PhD; Harry A. Croft, MD; Charles Debattista, MD
Susan Paing, MPH

JAMA, 3008; 300{4): 395-404.

What's the research design
(correlational or experimental)?

Fact: These Whoe werk withrcomputers
earn 15-20%) more thaniothers.

“Thus;, compuiter training may, at least in
the short runj, be a profitable investment
for public and private job training
pregrams.*
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Is the outcome statistically
significant?

S NEws

Do Libras Live Longer?

Lee Dye Takes a Hard Look al a Massive Study That Claims a Connection Between
Astrological Signs and Health.

Feb. 21, 2007 —

Peter Austin wun't a hit surprised when he found evidence of what appears 1o be a strong link between
specific dogical signs and life ing medical problems. s it possible that our health is really
determined by the zodiac, or the sign under which each of us was born?

Well, no, despite the fact that Austin's research seems 1o prove ;hal a Taums is mere: Illsekw suffer a
broken neck. a Pisces more likel have

. I'm a Gemini, so | should be drunk right now, because ﬂv: Huds‘ which cnmmpassad the
health records of more than 10 million Canadians, shows that is li
alcohol dependency.

That's precisely what Austin expected to find, but he says it's all rubbish.

\What's the Effect Size?

Results In an intention-to-treat analysis, women treated with sildenafil had a mean Clinical Global
Impression-sexual function score of 1.9 (95% confidence interval [CI], 1.6-2.3) compared with those taking
placebo (1.1; 95% C1, 0.8-1.5), with a mean end point difference of 0.8 (95% CI, 0.6-1.0; P =.001).
[Assigning baseline values carried forward to the 22% of patients who prematurely discontinued resulted in a
mean end point in the sexual function score of 1.5 (95% CI, 1.1-1.9) among women taking sildenafi
compared with 0.9 (95% CI, 0.6-1.3) among women taking placebo with 3 mean end point difference of 0.6
(95% CI, 0.3-0.8; P =.03). Baseline endocrine levels were within normal limits and did not differ between

What's, the research design
(correlationall or expernmental)?

Other interesting returns:
Calculator = 12.8%

Telephone = 11.4%
Pencil/Pen =11.2%
Waorkwhile sitting = 10.1%
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What's the research design

(correlational o experimental)?
FlalOnline q

Homs News Sport TVAShowbiz lel@m-neungn Wansy D
Travel
Hoth S | oo Bivmuioy | oaitn Bourty

| Smoking when pregnant is
linked to hyperactive children

By SO

Examples from Student Work

Central Use:
Use of numloers to address al central
guestion, Issue, or theme

Peripheral Use:
Use ofi numbers to provide useful detail,
enrich descriptions,, present background;
or' establish frames of: reference

Examples from Student Work
Please read excerpts L & 2.

Which typifies Uses off guantitative
evidence you wouldilike to see in your:
stuldents’ work?
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Situating QR in the
Context off Wiiting

.. Soplisticated reasonag witl

elementany Imatiematics more. tiarn
elermentany;reasonng Wit sepristicated.
mathemacs:”

-Lynn Steen

Achieving @uantiiativer Literacy

Examples from Student Work

The Importance of the peripheny:

“Even for works that are not inherently,
guantitative, one oI two numeric facts can
help convey: the impoertance o context off

your tepic.”
-Jane Miller

The Clilcago) GUIae o,
Wiiting About NumBers

Examples from Student Work

Please read excernpts 3 (arand ) 4:

Whichitypifies' Uses off guantitative
evidence you woeuldlike to see in your:
students’ work?" Work like that!in categony

3l or in category 42




Important Things I've Learned from Student Papers 8 Oct, 2010

Examples from Student Work

Alternatives

“Understanding the: effiects ofi day/ care on
child develepment is increasingly: important
as) labor fence; participation ameng mairied
woemen withr children; ages 25-34,
increasedifirom)28%:) in 1960/te 68% in
2005, In fact, the number of working
woemen withr childrenrnearly: tripled during
those 45 years fiom 8.1 million te 26.2
million.”

What QuIRK Has Learned

1. There is ample opportunity’ to) teach QR
in: the current currculum

25% of papersi ane centrally related to OR
+21% of papers are periphenally related
—half-of*allfpapers are @R relevant

What QuUIRK Has Learned

“[INJumeracy:is not semethinglmastered in a
single course.... ihus quantitativermateral needs
10 permeate the currculum, net enly/ inithe
sciences but alsor the social sciences ands in
appropriater cases, inrthe humanities, so that
students have opportunities te practice their
skillsrandisee how! usefullthey: canibe in
understandingla wide range of problems.”
-Derek Bok (2006)

= .authentic and enduring leanning...can rarely
succeed one course at a time.”

-LLee Shulman; (19917)

2010GrawePlenaryPKALGup.pdf

Examples from Student Writing
Excenpt #3

2l
Y\

$192 billion $60 billion
1/65t% of GNP 1/230t of GNP

What QUIRK Has Learned

2. QRIis relevant to papers wiritten in the
Arts, Literature, and Humanities

—30Y% of these papers are QR relevant

What QuIRK Has [Learned

3. Before QUIRK, students generally usedi QR
WhER It isicentrally relevant...

Extest of QR in Papers for which QR was
Centrally Relevant

y- =

29%

59%
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What QuIRK Has [Learned What QuIRK Has [Learned

3. cont.)l ...but not Whenit is; peripherall . ;
( I t) pl / 4, Student performance responds; tojintentional
feleV/ell instruction Table 1, Extant and Quality by Paripharal Relavance

Extent of QR Ix Papars for which QR was
Peripherally Relevant

_Preguink |

Extent entend af OR in paper
L0

“ewterd of G In paper |
edium

exlert o GR m papet
nigh

gty ity T GRm pager

Medumhigh.____
qualty ol OR in papsr
high

What QUIRK Has Learned What QuIRK Has Learned

QR-in-writing approach can shape campus attitudes. “Quantitative

4, Student performance responds 10 intentional reasoning will be very important or essential to my: life.”
Instruction

Fraction of Papears Scored In Highest Category
of QR Quailty

Curricular Implications Curricular Implications

“AF[QR] remains, the responsibility:selely:
off mathematics: departments—especially/if;
"The interdisciplinary and contextual it is caged into a single course such as
nature ofi [QR] cries out for a cross cutting ‘Math for Liberall Arts—students will
approach.” continue to see [QR] as something that
-Lynn Steen happens only in'the mathematics
Achieving Quantitative) Literacy, classroom.”

-LLynn Steen
Achieving Quantitative: Literacy,

2010GrawePlenaryPKALGup.pdf 9
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Curricular Implications

Carleton’s New: Curriculums:
Quantitative Reasoningl Encounter

Cumicular Implications

ATHE NATIONAL =y —
i NUMERACY NETWORK ~

Examples
[ ]

Rty § - 10 of 68 matehas Marraw the View 3

Curricular Implications

French culture

“Students choese ene ofi the culturalitepics they,
analyzediniclass (e.0. education, art, social
Integration, immigration), SOCI0-ECONEMIC Status;
communication;, spatialfbeundaries; language
Varniationy, secial netwernks) afterviewing three
current films.... By integrating socio-econemic data
analysis and therstudy of the movie; students
evaluate the worth of the fiction as a faithiul or
distorted mirror ofi its society.”

2010GrawePlenaryPKAL6up.pdf

Curricular Implications

Carlston's ", (QuIRK)
Initiative

Curricular Implications

ject
h| American Studies L match
Anthropology 1 match

Biology 2 matches

Chemistry 1 match

Classics | match

Economics 10 matches

English 2 matches
Environmental Science 1 match
Fine Arts 1 match

Geography 2 matches
Geosclence 2 matches

Histary 2 maiches

Languages 1 maches
Mathematics 12 matches
Physics 1 match

Political Scence 10 matches
Psychology & matches
Sociology 4 maiches

Curricular Implications

Classics 100

“...a closer readingl ofi an extended passage
off Pausanias! Description or Greece: In it

he records in great detaill ani inventory of
all the statues of athletes; (nearly: 200)
that he ebserved in the Sanctuany off Zeus
at Olympia....”

10
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Implementing) Currcular Change

2010GrawePlenaryPKAL6up.pdf

Clesing Thought

“..Now’ everyene can ebtain andi consider data
aboeut the risksiof-medication, votinglpattenns in
a locality, projectionsifor the federallbudoet:
surplus; and an’ almost endless; array/ ofi other
concenns... liiindividuals lack therability, to; think
numerically they: cannot fully participatein; civic
lifie;, thereby bringing| inte)guestion the very,
lBasis off gEVernment of;, by; andfer the pecple.

-Robert Onrill
“Mathematics, Numeracy, and Democracy”

11



