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Statistical Literacy is the study of statistics used in everyday life. Statistical literacy helps dtizens in a democracy read

interpret numbers in the news to make intelligent decisions..

12006 HIGHLIGHTS

« For fun, try the Baby Name Voyager. Type a name at the blinking cursor. See what happens!

« Check out Swivel: a You-tube for data.
edges. May your love for data gude you" Su

« Check out "Recommended Books" and "Recommended Articles® on Statistical Literacy.
+ Who first used the phrase, "statistical literacy”? Check out about Dennis Haack.

« See books on Quantitative Literacy (Q/L): Lextbooks, a review of QL programs and courses.

« Answer Statlit Questions for 2006.

NEWS 2006
StatLit NEWS: 2006, '05, '04, '03

hteracy.

STAHEF\T LEQL
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Highlights of conferences (ICOTS, JSM,
JMM), boaks & articles involving statistical

Review StatLit activities in 2005, 2004 and 2003.

Search StatLit Site
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Statistical Literac;

arguments L
Home
Statlit 2006
Joel Best
ohn Paulos
loward Wainer
Gerald Brace "Statistical iteracy, the ability to follow and understand arguments from data..." For All Practical Purposes. COMAP
Gerd Gigemzer "Statistical iteracy is necessary if they are to read and evaluate reports..." Practical Statistics For Nursing & Health Care,
Dennis Haack Jim Fowler
StatLit 200 "basic statistical kteracy is essential in our contemporary world..." Making Sense of Data and Statisbics in Psychology by
04 Bnan Greer
StatLit 2003 "Statistical Literacy” is the ability to understand and critically evaluate statistical results that permeate our daily hves”
St Papar: Katherine Wallman, 1992 ASA Presidential address
Statlit Books "Many universities now have statistical or numerical literacy courses in addition to the traditional intraductory statistics
StatLit Tools course. One lecture explaining the difference between an observational study and a randomized experiment, and the role
Standardazing of confounding variables in the interpretation of observational studies would do more to prepare students for reading the
Info Literac news than a dozen lectures on statistical inference procedures.” Jessica Utts, The Amencan Statistician, May 2003, P. 74.
Numerac "The ABS (Austrahan Bureau of Statistics) regards statistical literacy as important. It 1s a bfe skill that all people should
S/R Resources have.” Denms Trewin, Director
/R Tex k; = on =
™ Statistical Literacy and NUMEracy by pete volmes,  Statistical Literacy sy joetsest, us
r UK 1/ 2004
QL Activil “When you have huge data sets, which are I'm talking about simple stuff, 1'm talking about
Statut Design essentially population, it isn't the sampling percentages, proportions, ratios, and rates.  It's
Tax varfability that is important. it is the actual figures the sort of thing that gets handled, if handled at
Search/Contact themselves, and what are the connections between all, in the first week of the introductory statistics
5 them. That is an important part of what | would course and then it's assumed that “Hey, we all
;gg; Sze‘:gf now put in statistical literacy -- which 1 wouldn’t know this stuff. We con mave on.” Yet those of
", have put in 20 or 30 years ago, becouse there wasn't so much of us whospendam time talking with students know full well that, in

1i i

Statistics
by Joel Best

this sort of stuff around. Statistical literacy goes beyond numerocy
by focusing on reading and communicating those topics studied in
numeracy.” Speech at Augsburg College, 3/2003.

Joct, this isn't something they all understand. Their confusion
affects the way they read the newspaper, it affects the way that
they vote, and it affects the way that they understand the world
around them. Speech at Augsburg College, 11/2002,

B 24

"Swivel 15 3 place whera cunous people explore all kinds of data. As a prewiew it's rough aroun
| ypes and Lest data

53



Statistical Literacy by encsowey, Austratia

"Enhancing statistical iteracy is today a
pressing issue. Not knowing that statistical
arguments are inductions, statistically
B8 ifiterate people assign ta such arguments the

h same status as the deductive theorems of
their school days, and thus hold the
conclusions to be beyond question. It is my
impression, however, that even in developed societies
formal teaching aimed expressly at enhancing statistical
literacy is stil a fledghng enterprise, offered only in
scattered locations and to relatively few people.” Amencan
Statistician, May 2003, p. 89,

Dr. Howard Wainer: "Three
Paradoxes" (zo1an, 2001]

Although many know of Simpson’s Paradox, the new graphical
technique used to illustrate this well-known paradox is
revolutionary. While some may have heard of Lord's Paradox,
this presentation (based on one by Dr. Donald Rubin)
deserves more attention. But how many have heard of
Kelley's paradox? Read this paper to see how regression to
the mean can mislead the unwary. [Strongly recommended
for reflective study. A shortened version of this paper will be
pubkshed in TAS.]

Dr. Donald Rubin on "Causal Inference”

Dr. Donald Rubin (Charr, Dept. of Statistics,
Karvard) gave a one-hour introductory
lacture on "Causal Inference” at the 2003
ASA Joint Statstical Meeting.  Power Point
is used to display his shdes. Each shde has
full audio.
To hear the audio, open this file from its
current position. Wait 20-60 seconds. [Download does not
include audio]

Statistical LILEracy by prof sacky Gaipim, South Africa

"Statrstics 1s essentially involved with drawing
conclusions from data. Stats is needed on all
levels of fife. A recent workshap highlighted the
need for statistical literscy among government
officials. After all, it is of iittle use to pour
money into a poverty relef program, if it
doesn't rebeve poverty. How do we find out if
we have achieved the aim? We need to decide on what
would tell us whether we have achieved our aim or not. A
drive for statistical kiteracy in gavernment is about to begin.
we also need statistical literacy among the general public.
President Mbeki s aiming far economic literacy. A pre-
requisite is stabistical literacy.”

Joel Best: More Damned Lies &
Statistics (172009

Coming this summer will be MDLS: Mare Damned Lies and
Statistics -~ the sequel to "Damned Lies and Statistics.”
With his smooth and enchanting style, his nteresting stones
and his fiendly guidance, Joel gives readers a tour of some
other ways that people use statistics opportunistically. His
final chapter is provocative: Wither Statistical Literacy?
Preview quotes: "Statistical literacy falls between the stools
on which academic departments perch.”

Dr. Paul Holland on "Causation and
Race"

Cr. Paul Holland (2003) reviews the move (the siippery siide)
from descriptions to compansons to causabion in
ohservational studies. From the abstract, "Race is often
viewed 3s 3 causal vaniable, and "RACE effects” found from
regression analyses are sometimes given causal
interpretations. I argue that this is a mistaken way to
proceed. RACE is not a causal vaniable in a very impartant
sense of the word, and yet it does have 3 significant role in
causal studhas.”
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W. M. Keck Statistical Literacy Project

Augsburg College > W. M, Keck Statistical umm} Projeict

W. M. Keck Statistical Literacy Project

Milo Schield, Project Director
Project Goal:
To Develop Statistical Literacy
as an Interdisciplinary Curriculum in the Liberal Arts
» : .
I‘ Augsbucg Stdet Reviews of Mote Damed Lies & | - projec Related Pubfcations | Projeot Status Project History ]

Statistical Literacy is the study of statistics as evidence in everyday arguments.

See www.StatLit org for an overview on statistical literacy worldwide.

Spring 2006.
« Milo Schield: Presenting Confounding and Standardization Graphically for STATS magazine.

o Milo Schield: Statistical Literacy Survey Asalysis for ICOTS.

« Milo Schield: Statistical Literacy Survey Results for IASSIST.

Fall, 2005.

o Marc Isaacson: "Statistical Literacy: An On-Line Course at Capella University™ at 2005 ASA JISM.

o Tom Bumham & Milo Schield on "Statistical Literacy: An On-Line Course at Capella University” at 2005 ASA JSM.
« Milo Schield on Why Stadents Use "Many” p d at ACM Quantitative Literacy conft at Carleton College.

o Chris Olsen on "Epidemiology as a Context for Teaching Confounding in Elementary Statistics” at 2005 ASA JSM.
o Jane Miller on "What can 'CSI' Teach Us about Statistical Literacy” at 2005 ASA JSM.

o Lewis Cope on "Toys, Tales and a Journalist's View of Statistics" at 2005 ASA JSM.

Spring, 2005.
o Milo Schield gives keynote talk, Core Concepis in Quantitative Literacy, at MAA QL conference at Macalister. Notes, Gup slides and lup slides.
o Joel Best talks on "Statistical Literacy: What is the Problem?" on March 30 at Augsburg College.
o Milo Schield gives talks in Australia at IASE and ISI conferences on statistical teracy in April.
o Statistical Prevarication: Teling Half-Truths Using Statistics. Talk at IASE coaference
o Statistical Literacy: An Evangelical Calling for Statistical Educators. lnvited talk at ISI conference
o Information Literacy, Stafistical Literacy and Data Literacy. Invited for publication in IASSIST Quarterdy
» Capella University to offer MAT2050: Statistical Literacy.
MAT 2050 is a general education course fisted under Mathematics and Logical R ing
This is a 3 credit half-semester on-line course using Augsburg course materials
Students need a quantitative course that has a critical thinking focus.
Fall 2004:
o W.M. Keck Statistical Literacy Project invited to prepare a paper for publication in Peer Review.
AACU Peer Review dedicates summer 2004 issue to Mﬂ.ﬂﬂyl

Statistical Literacy and Liberal Ecucation at Augsburg by Milo Schield is included.
Thesis: Context is central to statistical literacy and to a kberal education.

o W.M. Keck Statistical Literacy project named "the leading voice" of the i istical literacy
m Joel Best's new book, *More Damned Lies and Statistics”.
Summer, 2004 (Publications and Talks)

o Three Graphs to Promote Statistical Literacy ICME 10 in Copenhagen, Denmark.
Use of graphs to teach confounding, statistical signfficance and their refation.

« Frequency of Simpson's Paradox in NAEP Data AERA in San Francisco, California
Finds that Simpson's Paradox reversals are fairy common in NAEP data.

o Statistical Literacy Curriculum Design IASE 2004 Roundtable in Lund, Sweden.
Statistical literacy for majors that do not require statistics or mathematics.

FAE 24 55



2001-2003
s 2003: Stafistical Literacy, Numeracy and the Future

Talk by Peter Holmes at Augsburg College in spring, 2003.

* 2002: People Count the Social Constraction of Statistics

Talk by Professor Joel Best at Augsburg College in fall, 2002.

e 2001: W.M Keck Foundation Funds Augsburg Statistical Literacy Project

Project Brochure (PDF)

Fechnical Papers:
o 2005: Statistical Literacy and Chance, Schield, 2005 ASA JSM. Notes, 6up stides and lup shdes.
o 2005: On-Line Grammar-Parsing Program that Decodes Ordinary English Descriptions and Comparisons of Percentages and Rates

Bumham and Schield, 2005 ASA Section on Statistical Education Notes, Gup slides and lup slides.

o 2004: Confounder Resistance and Confounder latervals for a Binary Confounder

Schicld and Burnham, 2004 ASA Section on Statistical Education

o 2003: - Confounder-Induced Spuriosity and Reversal: Algebraic Conditions for a Binary Confounder

Schield and Burmham, 2003 ASA Section o Statistical Edncation

o 2002: Algebraic Relations between Relative Risk. Phi and Measures of Necessity and Sufficiency in 2x2 Tables

Schield, 2002 ASA Section on Statistical Education

PROJECT GOALS

Goal: To generate Statistical Literacy teaching materials that are “useful to studeats and usable by faculty.”

Aedience: 40% of coliege students are in majors that don't require a course involving math or statistics.

Oatcome: Students should be able to evaluate the strength of evidence provided by a statistic for a disputable claim or questionable action i a news story or essay.

2001: W. M. Keck Stafistical Literacy Project Announcement at Augsburg Colfege
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4.3 AH

O =W At B E FALSH] olv] Z3 7] WY& o] deMe
Fng + e A EE A2 do-

4.3.1 243 o2 AduvjF8]7|(Statistical Prevarication)

O Milo Schield(2005)= [Telling half truths using statistics; oA SALS
& BT Aol AYdA AR duFde @ st B9
BBA G BARE A TAGCE YARY YeE S
AL AZg AFgRolgta AaustdA FAEH T8 8 F

e FAHoE drFd RS Fohe Aolsta 23t

O FAHcZ duFdte 2L AXoY 48719 273 t27] i ol
Tisljo} gt} Schielde 19 =AM t3d 2 dE F3t HEg:
»  AAl(falsehood)

VoA 50d F AR odole HIER wid 2wjE FUlesiT
A 500d Tt i AP of¥oje] vl 282 FUIS AT
(During the past 50 years, the rate at which kids died doubled
each year — During the past 50 years, the rate at which kids
died each year doubled).

v 3& 111} 38 ] BtH(Three is 3 times more than one).

v 1%9014 3%Z ol 2% Z715tA tH(Interest rates increased by 2%
in going from 1% to 3%).

= EA8l7] 2 F(reader’s error)
v 1998\ ©]Zoj|A synthetic-drug® A XE HlEo| F3H(100,0008%F
10%)7h 3451000008 5%) urk 2ufelc — wj$- & Holz =
AR — AAZE 100,0008F 5% 2}o]d(In the US in 1998, the
synthetic-drug arrest rate was twice as high in the West(10 per
100,000) as in the Midwest(5 per 100,000). An innumerate reader
mistakenly concludes this big ratio(twice as high) means there is a



big difference when the actual difference is only 5 such arrests per
100,000 people).

» EAFoE du|Rg 7|(Statistical prevarication)

v 50% Ald - 71E 7HAe] F-AJAA?("Sale : 50% off." the half truth
omits the basis : 50% off of what starting price? Is this the
dealers cost, yesterday’s price or the manufacturer’'s suggested
retail price?).

v H B2 YAE0] Crest Aok a5t - FUET T d5se
AJMA. od AFERT © X3d= AUA(“More  doctors
prefer Crest" The half truth omits the rest of the comparison.
More doctors prefer Crest more than any other toothpaste?
Than cigars? Than dentists like Crest?)

v oRAe g AFE BY g9 A3l Bal o gol A9ske
AUk T AlEe] UE AYsE Au Wik o Bel UE
ARtk AR &Ad(Are you more likely to worry about your
health than most people?" Answer : "Yes, most people don't worry
about my health." The half truth used an incomplete comparison.)

v Jimmy John¢] ZWA}o]2E W Q= ZdéRO|Z FAA 713
WE 4FE 3t Ao - FEIF AL TRz} FEIL & 7
$rg AFo] wWE(fimmy John's Sandwich franchise is the
fastest growing franchise in the US." The half truth omits the
base. It is easier for a small operation to grow fast than for a
large one.)

vV AL ol Rk ¥RT & ¥ He - PE Gl dig Hlud
A. A v]EAX|("Black sheep eat less grass than white
sheep." This half truth equivocates on whether ’‘sheep’ is
considered collectively(as group) or individually(per sheep).

v dutdezg digx d%L sutgE otk - HEAXA, FHAFUAA,
HANSFE onte A & ¢ fItH“The typical salary is $80,000."
The half-truth equivocates on whether ‘typical’ means

average(the mean) or most common salary(the mode)?).
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(3) ol" 2Fo] ADIS Ao] 7P w27k Z#HUA S 75%7 Wlel2ta 7y
3}AL
@ a. BI&HJA ) b. H]ZH A F<l
@ a. HA(EHAA £8) b
= AH) O2 vH&HAA Fdolxn @ HA(EHIA E3)old
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Hed JojMe o FHL A% ¢ E HEE U] W1, Hxrt AZAFE
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m B &S XS AETE m
(E48) 58¥0l fst 0= 717 £ 22
1St 2nd 3rd 41h 5"1
41% 9.6% 15.5% 23.2% 47.6%

(5) #Aksh Zhdgk Algrel 91¢ Aelskn wlmstek 1% £9)4E 39 20%0)
3, 5" EAFE A9 20%0ltk FAES 9]0 AR Ko HrisR
D 2= 29 20%=2 A Jsz.
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@ BAe 39 20%, 7hdd AFEE 39 80%=2 A o3tz
a.09 5012 c242 d517 e 116

© ¥ 39 20%, 71 AbEE 39 20%= <3}
a. 09 Db012 c242 d517 e 116

Hl&L Wxst 2o ¢ A2 AFe] ¢ & HES /RTH Y B8 AL T
Z2 HEE JRY). 28y Bled F I2FS vnE be Wiz HEAe
g=th

m FEE XA AS X W
o] REL IFEY A= Yo, #EE T HEERT KL oUhE
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zgad.

©) 7He FY9L Fo] 60,00080]1 FEFEHAE 20,00080)83 3lAL 74T
2 Y B0t ARy € o 4 AFe g Fao] o 2

(B49) Z} A2l 7178 HEs-(E9)

Top 1% | Top 25% | Top5% | Top 10% | Top 20%
$108600 | $102,800 $97,200 $91,000 $83,600

(H50) Z} AISe 717 HEsLd(He)

Bottom 1% Bottom 2.5% Bottom 5% Bottom 10% Bottom 20%

$11,400 $17,200 $22,800 $29,000 $36,400

7had AFEES 40 did FAEY BT £49 vIE B3] ALt
2t 7hd @ AlEE V1EL 2 AME3E

O FA= 39 1%, 7hdd AgL 89 1%2 B 93}ek.
a.230 b.314 c 426 d.598 e 953

@ FAk= 49 10%, 7hdd Ag 819 10%2 <3}
a.230 b.314 426 d598 e 953
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