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March 9, 2001 DRAFT
Dear Dr. Pdlegrini,

Thank you for inviting Augsburg College to make a more detailed presentation to the W. M.
Keck Foundation. Augsburg College is committed to an interdisciplinary integration between
the sciences, the humanities, the social sciences and the professions. Our proposa clearly re-
flects the spirit of Augsburg 2004 — our vison for undergraduate education.

We gppreciate your affirmative response to our first phrase proposa for reforming Satistical
education at the undergraduate level. Our colleagues at Harvard and UCLA stand beside usin
that regard. Professor Donald Rubin, Chair of the Statistics department at Harvard, will be
teaching a“core’ course on satistica causdity to undergraduates for the next two years. Profes-
sor Judea Pearl, Department of Computer Science at UCLA, is prepared to offer workshops to
undergraduate statistics teachers on path based formal inference of statistical causation.

There may seem to be mgor differences between two parts of this proposa. Augsburg's ap-
proach involvesinforma inference — the philasophica gpproach used in inductive arguments for
centuries. The Harvard and UCLA gpproaches both involve formd inference: the language of
mathematics and science. These differences reflect the science-liberd artsinterdisciplinary as-

pects of our proposa. Furthermore, these differences are necessary given our overarching god:

to expand statistical education to include “ observational” causation: the causation observed in
nature as opposed to the man-made causation in a controlled experiment.

Thegod of this project islarger than that of a Sngle college or university. Thisgod involves
changing an entire discipling Staidtics has along history of avoiding nornexperimentd causa-
tion. Given this history together with the size and decentraized nature of Satigics as a disci-
pline, it will take agreat impact at a variety of leves to introduce the teaching of non
experimenta causation into setigics. Thisiswhy the diversity in our proposal is necessary.

Augsburg is prepared to do its part in two ways. First, by coordinating these separate activities
S0 as to maximize the opportunity for changing the teeching of datistics everywhere. Second, by
being an incubator for developing Satigticd literacy as anew discipline: (1) by bringing together
faculty in various areas to obtain avariety of viewpoints on the gppropriate goa's and topics of
such acourse, (2) by developing teaching materias that are useful to students and usable by fac-
ulty, and (3) by training faculty in various disciplines to teach thiskind of meterid.

Thisgoa and these activities are dmost more ambitious that Augsburg can do on its own.
Foundations were critica in bringing about the development of Quantitative Literacy in the

1990s. TheW. M. Keck Foundation can play asmilar role in bringing about the deve opment of
Statigtical Literacy at the beginning of the twenty-first century. Welook forward to working to-
gether on this most propitious opportunity for entrepreneurship that can significantly improve
undergraduate education.

Sincereyours,

William Frame, President
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THE S GNIFICANCE OF THISPROJECT

Thegod of this project isto set anew direction in statistical education at the undergraduate
level. If successful, this project can affect teaching in both the libera arts and in the sciences.

From a science perspective, this project is extremely important. The idea of obtaining formally
vaid statements about probabilistic causes is a breakthrough akin to that of a new technology.
New tools of thought have a power that is often much greater than that of mere machines. This
project does not request money to research and devel op these breakthrough ideas. they have d-
ready been developed. The god of this project isto disseminate these ideas to teachers in Satis-
tical education so that they have broad socia benefit.

From aliberd arts perspective this projects is extremely important. The deep divide between the
humanities and the socid sciencesis largely about methods of knowing the causes and effects of
things. So long as datidticd tests are the criteria (asin experimenta psychology), the humanities
have little sanding. In the humanities, observationa studies — not experiments — are most com-
mon. Traditiona datitics has no testsfor bias or confounding in such studies. So higtoricdly,
datistics hasllittle to say in support of arguments about causation in observational studies. This
datistical slence about causation affects history, sociology, large parts of economics and busi-
ness as well aslarge parts of medicine, law, social work and even education. The god of this
project isto open new directions in the teaching of gatigtics that will ultimatey benefit every
citizen who must ded with Satigtical data obtained from non-experimenta studies as evidence
about causes and effects.

If successful, this project could lead to arapprochement between the humanities and the socia
sciences. This project will introduce new ways of thinking about age-old problems into statisti-
cd education and ultimately into al of undergraduate education.

The god of this project isto expand the content of statistical education. During the past thirty
years, statistical education has changed in terms of pedagogy: the use of computers, projects,
real world data, relevant data, interesting data, group projects, active learning, web-based data,
resampling, etc. But statistica education has not changed in terms of content: probability, sam
pling distributions, confidence intervals and hypothesistests. This project amsto bring about a
fundamenta change — achange in what is taught in undergraduate Satistica education.

This project is extremely entrepreneuria. 1t is not relying on just one approach; this project in-
volves numerous approaches. And rather than have the principals impaose their particular vison
on gatistica education, it cdls for the creation of an advisory board who will solicit and review
new course proposals and will provide support for those who wish to include more on observe-
tiondly-based causation in their own courses.

This project isbold. Bold in terms of its gods, bold in terms of its diversity, and bold in what it
attemptsto deliver. But it isnot pure speculation. Each of the principles has spent years devel-
oping their unique gpproach and materias to the point thet it can be taught to undergraduates and
shared with other teachers. Thetiming isright for this project to succeed.
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PROJECT OVERVIEW: ORGANIZATION AND ACTIVITIES

PROJECT GOAL:
EXPANDING STATISTICAL EDUCATION
TO INCLUDE "OBSERVATIONAL" CAUSATION

STATISTICAL EDUCATION

ADVISORY BOARD

Clarify goals of Solicit syllabi on Assess course
Statistical Literacy observational-causality evaluations
I
Sponsor courses on

FORMAL observational causality INFORMAL
INFERENCE INFERENCE

[ [

[ | [ I l
Pearl (UCLA) Rubin (Harvard) Schield Augsburg | [ Augsburg
Conduct teacher | | Develop textbook Develop Statistical | | Statistical
training and teaching Statistical Literacy Literacy
conferences materials Literacy text | | Teaching Seminars

This figure presents a graphica overview of the god's, organization and activities of this project.
In presenting the god of the project, we use “expand” rather than “reform” because there is noth-
ing wrong with the existing content of traditional Satistics. We use “observational” causation as
a shorthand to designate “nornexperimenta” or “observationaly based” causation.

The science aspects of this project are most clearly visble under “forma inference’: the new ap-
proaches to forma inference by Rubin and Pearl. Formd inference involves deductive vaidity.
Both of their pproaches involve new ways of thinking about familiar concepts. Dr. Rubin will
be developing teaching materials while teaching a*“ core’ course a Harvard. Dr. Pearl will be

presenting workshops to satistical educatorsin Californiaon a path-based approach to causdlity.

The liberd arts agpects of this project are most clearly visble under “informad inference’: the
Statidtica Literacy approach by Dr. Milo Schield. Informal inference involves the strength of
arguments. Statidicians are typically better suited to teach formd inference rather than informdl.
Dr. Schidd will develop teaching materidsto assg datisticians in moving from forma argu-
ments to informal reasoning while remaining focused on the role of statistics in arguments.

These materidswill be field tested in the classroom at Augsburg by teachersin awide variety of
disciplines. Theresults of these classroom experiences will be shared with othersin Satistica
education at yearly satisticd literacy seminarsto be held at Augsburg College each summer.

The outreach aspects of this project are most clearly visible under the “ Statistica Education Ad-
visory Board”. An advisory board of educators will work on clarifying the gods of Satistical
literacy, will formulate and advertise for proposa's on new courses featuring observationaly-
based causation and will dlocate funds for selected proposals. This group will also oversee the
independent assessment activity of dl teaching during as part of this grant.
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PROJECT CHALLENGE
Achieving the god of this project may be quite difficuilt.

Changing datidticd education will be difficult because the disciplineis so large. Each yesr,
there are an estimated 5,000 college teachers teaching introductory statistics in various depart-
ments! To bring about change on this scale will be quite difficult.

Changing gatigtica education will be difficult because the discipline has been rdatively Satic.
The examples in textbooks may change, but the Satistica tests (the content of statistics) has
changed very littlein the last 50 years. In many ways, satisticsis more of aformd discipline
(like probahility and mathematics) than a materid discipline that sudies a particular subject in
redlity such as business, sociology, biology, etc. To bring about change in adiscipline that has a
long higtory of being rather satic will be quite difficult.

Changing statigtica education will be difficult because textbooks tend to be very uniformin con
tent. Mogt introductory statistics texts discuss descriptive statistics, probability, binomid and
normd digtributions followed by sampling digtributions, confidence intervas and then hypothe-
gstests. Chi-sguared tests, ANOVA and non-parametric tests are introduced last. To bring
about change in the face of such broad based uniformity will be quite difficult.

Changing datistical education will be difficult because of the history of the discipline. More

than one hundred years ago, sdidicswasinitsinfancy asadiscipline. In thosetimes, Satigtics
were often used to argue about causation. Statisticians of that time made a concerted effort to
reform datistics as a mathematica science and in so doing diligently removed any discussion of
causation. Aside from the acceptance of ‘causation’ in the case of randomized experiments, the
discipline has maintained that stance for over acentury. There was, however, one exception. In
1959, gtatisticians concluded that smoking caused cancer based on observational studies. Today,
thereisamogt no trace of that finding in most introductory setigtics texts. Overcoming this his-
tory of this discipline will be quite difficult.

Changing gatistical education will be difficult because the language of the discipline dready
seems o inductive. Statisticians talk of inference, of generdizing from samples to populations,
and of estimating. All this soundsinductive. But in the end, what Satisticians derive is deduc-
tive; the Sze of a 90% confidence interva is 100% certain. To introduce truly inductive reason
ing (to generdize from cross-sectiond association to alongitudina association involving a con
trolled change in one of the variables) will be quite difficult.

Findly, changing statigtical education will be quite difficult because many Satigticians are not
actively seeking to change thair discipline. Enrollment in datigticsis ill growing. Students
may be complaining, but they have dways complained. Thereis no problem that is driving sat-
igicians to change ther discipline. Again, changing satigtical education will be quite difficult.

1 If one million US college students study statistics each year, and if the average class size is 33 to 50, then that means there are
some 20,000 to 30,000 sections of statistics being taught each year. If the average number of sections taught per teacher is 5, this
means there are some 4,000 to 6,000 college-teachers teaching statistics each year.
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PROJECT FIT AT AUGSBURG.

The dtatistica literacy component of this project will be housed & Augsburg College for three
reasons. Firgt, that iswhere Dr. Schield, aleader in Satistical literacy, islocated. Second,
Augsburg has committed itsdf to interdisciplinary education. Third, Augsburg has dready
committed itsdlf to offering coursesin Satistica literacy.

Dr. Milo Schied has been recommended for promotion to full professor thisyear. Milo was the
designer of the Augsburg course (GST 200) Quantitative Reasoning (Statistical Literacy). This
course has been taught at Augsburg for the past three years. Milo has aso taught Satistical liter-
acy in the Department of Business Adminigtration (M1S 379) for over six years. The business
course contains more emphasis on chance than does the quantitative reasoning course. Milo has
the ingght and cretivity to creste new materias, to collaborate with colleagues and to manage
this project.

Augsburg's commitment to interdisciplinary teaching is festured in Augsburg's Vision for 2004.
[JOHN]

Augshurg has committed itsdlf to offering coursesin Satisticd literacy — not as some future

event that may or may not hagppen — but as a matter of record. The Department of Business Ad-
minigtration took the lead in offering Statistical Literacy as agreater part of their traditiond sta-
tigtics course (MIS 379). This modified course contained a mixture of satisticd literacy (half)
and gatigtica inference (haf). This course served as the seedbed for the development of the Sta-
tigtica literacy course taken by mgjorsin the humanities (GST 200).
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PROJECT SUPPORT BY STATISTICAL EDUCATORS

The success of this project is related to the degree of support given by Statistica educators. A
great ded of effort has been pent in developing the relations necessary to obtain that support.
As areault, we have expressons of interest from awide group of teachers.

The President of the American Statistical Association, Dr. Richard Scheeffer, wrote, “We (ASA)
may be looking a some efforts on redefining what a modern undergraduate curriculum in gatis-
tics should be, and your effort [expanding statistical education] could fit into that picture.”

The chair of the Quantitative Literacy Initiative of the National Council on Education and the
Disciplines, Dr. Lynn Steen, said, “Statistical Literacy may be as different from traditiond Statis-
ticsastraditiond datistics isfrom probability.”

A past President of the American Statistical Association, and areviewer of this grant proposd,

Dr. David Moore, said in his ASA Presidentiad address that we must learn to view statistics more
asan art than just as a science.
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Detailed Budget for Each Phase of the Project Cc2

TOTAL PROPOSAL

A. ADVISORY BOARD & STATISTICAL EDUCATION
Al. To direct discipline-related activities
$1,000 Form Advisory boards on statistical literacy and critical thinking
$5,000 Advertise and analyze course goals and topics
$10,000 Obtain syllabi on statistical literacy
$13,000 Determined by Advisory Board

A2. To encourage innovation in teaching related materials by others.
$50,000 Direct grants for teaching a statistics course with “observational” causality

A3. Assessment (Garfield, Univ. Minnesota)
$8,000  Instrument design
$8,000  Program review based on student assessment results

B. HARVARD & UCLA

B1l. (Harvard) Develop materials for teaching formal reasoning on observational causality
$50,000 Developing and presenting teacher-training materials (Dr. Donald Rubin)

B2. (UCLA) Train teachers on path-based formal reasoning
$50,000 Three conferences (Dr. Judea Pearl) run by ASA Centre for Statistical Education
C. AUGSBURG
C1. Schield: Deliver an introductory text on statistical literacy that is useful and usable.
$24,000 Summer pay for development of materials (3 years)
$25,000 Course release: 2001-2002 (5 courses)
$10,000 Course release: 2002-2003 (2 courses)
$10,000 Course release: 2003-2004 (2 courses)

C2. Train teachers from various disciplines to teach statistical literacy efficiently and effectively.
$18,000 Course development in non-chance statistical literacy (6 teachers in GST 200)
$21,000 Course development in statistical literacy with chance (7 teachers in MIS 379)
$50,000 Pay for two teachers team-teaching 4 sections per year for 2.5 years

C3. Center for Statistical Literacy at Augsburg
$21,000 Three summer conferences

C4. Other

$25,000 Editing Statistical Literacy textbook
$16,000 Present papers on statistical literacy at national/international conferences
$35,000 Web site plus two videos on Statistical Literacy: Overview and Teaching
D. PROJECT MANAGEMENT
D1. Project supervision
$15,000 1 course release per year for Schield (in addition to course releases above)
$4,000 Project accounting
$24,000 Assistant Manager and Coordinator (8K / year)

D2. Expense reimbursement for project-related expenses
$1,500 Direct expenses in preparing proposals
$5,500 Related expenses for having attending conferences (ICME, ASA), etc.
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As shown on the budget page, this project is organized around four budget centers:

A. Advisory Boards and Statistical Education
B. Harvardand UCLA

C. Augsburg

D. Project Management

Monies for the first two activities are not used a Augsburg in any way dthough Augsburg will
be respongible for seeing they are handled in accordance with this grant proposa. Moniesfor the
last two activities will be used primarily a Augsburg.

Thefollowing provides detall for the budget items shown on the previous page.

This budget is based on these commitments by Augsburg College.
1. COURSE-RELEASE FEE: Augsburg agreesto give a course release for afee of $5,000.

2. COURSE SUPPORT: Augshburg agreesto offer GST 200 four times ayear (two in day
and two in Weekend College) for the next three years regardless of the size of the class.
The project manager will promote this class with student advisors to insure aminimum
classgzeof a least 6 Sudents. Augsburg will dso offer at least four sections of MIS
379 during the day school and three in Weekend College each year. These aretypicaly
full classes since they are required courses rather than electives.

3. SEPARATE ACCOUNT: Augsburg agreesto place the fundsin a separate bank account
established specifically and exclusvely for this grant. Any release of funds by check,
cash or transfer will require two signatures: that of the project manager and that of arep-
resentative of the college. All funds that do not involve Augsburg employees or activities
involving Augsburg will be paid directly from the account. All interest accruing from
funds in this account will remain apart of this grant.

4. MATCHING: Augsburg agreesthat funds for course release will be charged at the
time(s) they are to be paid out to a substitute teacher.

Augsburg, in turn, understands that Dr. Schield will be recelving additional compensation of
$8,000 per summer for working three summers. All other benefitsinvolve ether course release
time or expense reimbursement for actual related expenses.
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Activity A:  $95,000: ADVISORY BOARDSAND STATISTICAL EDUCATION
This outreach activity is extremely important to the success of the project. Thisproject isnot a
research or development project. This project isamarketing project to get teacher acceptancein
teaching observationally-based causation. If we expect satistical educators to agree, they must
have avoice in the process. the design, anayss and evduation of different attempts to achieve
thisgod. To attempt to argue there is only one way to introduce observationdly-based causdlity
is premature when the discipline has no consensus on that metter. This activity is designed to
dimulate involvement by authors and early-adopter teachers.

Ala $1,000: Form advisory boards. In order to maximize the involvement of thosein
datistical education, this proposa plans the formation of three different advisory groups. The
fird is a Satigtica- education advisory board: aboard conssting of those naiondly activein da
tigical education. This board will will set policy on matters related to Satistica education asa
discipline. Thisboard will advertise for course proposas involving observationd causdity and
select those they choose to fund. The second isaloca board of statistics teachers who will give
feedback and advice on maiters of Satisticsin the classsoom. Thethird isalocal board of non-
datistics teachers who will give feedback and advice on matters of critica thinking in the class-
room. This budget will cover cogts of communications with the nationa group. Board members
will be expected to attend summer meetings a Augsburg on Statistical Literacy.

Alb $5,000: Advertise and analyze cour se goals and topics. The board will review the
adsfor new course development.  These adswill invite teechers at the high school and college

level to submit course syllabi that feature observationally based causation. Thistopic must be
relevant to either the high school or undergraduate level. Once the syllabi are received, project

gaff will summarize the proposals and send out a summary report to the full board. The board

will review the proposals, andyze the relation between topics and goals, and prepare a summary
report for presentation at a summer conference.

Alc. $10,000. Obtain syllabi on observationally based causation. Syllabi mugt sate the
gods of the course and indicate how the choice and order of topicsis determined by that godl.
Assessment techniques must be indicated aong with sample questions, exercises, reports and
projects. Expected outcomes must be indicated along with what measures are believed to show
most improvement after having taken this course. The more complete the description and inte-
gration, the more likely the advisory board isto regard the submission highly. The Advisory
Board will identify which syllabi quaify under the guiddines and will sdect the amount to be
paid for qudified submissions (within the overdl budget for this activity). The Board may de-
cide that giving an award for this activity is unwarranted and instead use this money to fund
course development in A2. Those submitting syllabi will also be asked to indicate what amount
of funding would be necessary for this course to be taught in the next two years.

Ald. $13,000: To bedesignated by the Advisory Board.

Thisamount is reserved for use by the satistica education advisory board as they seefit in ac-
cordance with the goals of this project. Allowing an ams-length board to determine what it
thinks should be done may be at least as important as any particular activity that can be selected
in advance.
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A2a. $50,000: Teaching“Observational” Causality Statistics.

From those who submit syllabi, the statistical education advisory board will select those whose
class-proposals best use or integrate “ observational” causdity as part or al of a satistics course
and the amount of funding involved. Funding may vary based on the redity of different oppor-
tunities a different schools for teaching courses that are experimenta or are sgnificantly modi-
fied. Those receiving monies must agree to follow the syllabi they have presented and to provide
copies of the teaching materids including tests, quizzes and assgnment including any projects.

In addition recipients must agree to obtain assessment data from the students in the class (as
specified by the project assessor), to prepare afinal report (reflecting on their choice of course
gods and topics and making recommendations for improvements) that can be hosted on the Stia
tigtica Literacy web Ste, and to deliver areport on their experience at asummer Statistical Lit-
eracy conference.

A3a. $8,000:  Course Assessment: Instrument Design.

Dr. Joan Garfidd, Univergity of Minnesota, will be responsible for designing the assessment in-
srument. A preiminary ingrument will be ready for testing by September 1, 2001 and will be
used for students in both traditiond statisticsthat fall. A findized instrument will be avalable

by February 1, 2002 and will be used on studentsin both Statistica literacy and in traditiond sta
tigtics for the balance of the project.

A3b. $8,000:  Assessment Analysis.

In early June, Dr. Joan Garfidld will analyze the data acquired during the academic year just
completed for 2002, 2003 and 2004. After the end of the project in June 2004, Dr. Garfield will
produce a summary report including an evauation of the programs and recommendetions for fu-
ture work.

B. $100,000: DR DONALD RUBIN AND DR. JUDEA PEARL

B1.  $50,000: Dr. Donald Rubin: To develop and present teaching-related materials
Dr. Dondd Rubin, is scheduled to teach an undergraduate “core” course at Harvard for the next
two academic years. Dr. Rubin is prepared to introduce the basic ideas of identifying observa-
tionally-based causation to this entry-level audience. Dr. Rubin will make the teaching related
materids including syllabi, handouts, tests, etc. available and will present these materidsto
those interested in Satistica education during the annua Joint Statistical Meeting of the Ameri-
can Statistical Association as part of elther ahalf-day or full-day workshop.

B2. $50,000: Dr. Judea Pearl: To conduct training seminarsin California

Dr. Judea Pearl has agreed to conduct at least three workshops (teaching seminars) on under-
standing and teaching path-based non-experimentd causdlity for datisticians and Statistical edu-
cators. These would be at least two-day long workshops to alow the participants timeto fully
engage with the new ways of looking at things and to focus on the teaching of these materias.
The ASA Centre for Statistica Education (CSE) has been asked to organize these activitiesin-
cluding the selection of the exact date (probably in January) and place (probably Anaheim). The
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CSE will be responsible for advertising the event, taking the registrations, mailing out informe:
tion, managing the conference and obtaining conference eva uations from the participants.

C. $250,000: AUGSBURG COLLEGE

Cl. 69,000: Dr.Milo Schield for developing atext in Statistical Literacy

Dr. Schield will be responsible for producing a datisticd literacy text thet is useful to students
and usable by faculty in various disciplines. Thefirg phaseisto produce atext that focuses ex-
clusvely on confounding. The second phase is to include the eements of chance (confidence
intervals and hypothesis tests) in arguments about causation involving observetiona studies.

The money for course release ($45,000) will be paid to Augsburg College (at $5,000 per semes-
ter course) in exchange for course release from the college’ s normal teaching load (The current
load for full-time faculty is seven courses per year). The money for summer work ($24,000 at
$8,000 per summer) will be paid directly to Dr. Schield working as an independent contractor.

C2. $89,000: Train teachersin, and test materialsfor, teaching statistical literacy.
This phaseis critica to the success of the gatigtica literacy component of this project. The text-
book created by Dr. Schield cannot be deemed usable by faculty in various disciplines without
actud classroom testing. Teachers at Augsburg have expressed their interest in teaching these
materials. These teachers on the datistics Sde are in mathematics, statistics and space physics.
Those on the critical thinking Sde are in communications, quantitative journdism, English and
reigion.

Of thisamount, $39,000 is for course development at a rate of $3,000 per teacher. Teacherswill
observe another teacher teaching Statidtica literacy for an entire semester. They will dialog with
their mentor on the course gods, the teaching materids, the tests, the homework assgnments and
any projects. They will modify the course so long as the overdl course gods are maintained and
the materids from the Statidtica Literacy textbook are used in asignificant portion of the course.
After they have taught the course and have mentored other observersin their course, they will
write up their assessment of their course given their gods indicating what did and did not work

as expected. They will make recommendations for future changes if they were to teach the
course again. They will aso be expected to present atalk on their experience a a summer Statis-
tical Literacy conference.

Of this amount, $50,000 will be used to alow 10 other teachers to team-teach with Dr. Schidld.
(Thiswill cost $5,000 per semester course and will be paid directly to Augsburg.) Team teach
ing is an extremely powerful way of providing an interdisciplinary presence in a classroom, but it
isvery expensve. Thisactivity isconsdered vitd to the success of the Satisticd literacy portion
of this project sncethisiswherethe *friction’ ismost likely to develop. Those accustomed to
the right-wrong aspects of mathematics and gatistics will have more difficulty with the
stronger/weaker aspects of inductive reasoning. Those accustomed to inductive reasoning, will
have more difficulty with the purdly mathematical aspects of this approach. The god of thisac-
tivity isto identify the most difficult agpects for each group and to search for creative waysto
help both groups teach Satidticd literacy efficiently and effectively.
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C3.  $21,000: Center for Statistical Literacy Summer Conferencesat Augsburg.
Augshurg will host three summer conferences ($7,000 each) on Statistical literacy. These teach
ing conferences will involve the presentation of assessment results by Dr. Garfield, the results of
various advisory board activities by members of the advisory boards plus taks by faculty who
have taught the course for the first time. Discussons will be held on the advantages and disad-
vantages of different approaches to the gods of Satistical literacy. Conference proceedings will
be generated and published on the internet. Videos may be made of selected talks for use by
others. The amount budgeted will cover the advertisng of the these conferencesinthe ASA Am-
stat News and related publications, the reservation of adequate facilities at Augsburg college, the
reservation of rooms in the dorms, the reservation of medls, the processing of reservations, the
reimbursement of some travel expenses for invited presenters, and other conference expenses.
These conferences will be video tgped for inclusion in the training video, Teaching Statistical
Literacy.

C4. $76,000: Other Related Activities.

Cda. $25,000 Editing Statistical Literacy Textbook.

The god of the Satisticd literacy portion of this project isto produce a textbook that is useful to
students and usable by awide variety of teachers. The careful editing of thistextbook is crucid
to helping students and teachers dedl with these materids. The organization of materids, the
utility of diagrams, stories and data tables, the qudity of exercises and problems, and the generd
readability of the materia will be reviewed by atrained editor.

Cdb. $16,000 Present Statistical Literacy Papersat Conferences.

Dissamination of the ideas being developed a Augsburg in Statistical Literacy is an important
god toward influencing others to expand their emphasis on non-experimenta causation. These
funds cover direct travel expensesfor presenting papers a conferences. Dr. Schied will present
papersrelated to satisticd literacy at three Joint Statistical Mesetings of the American Statidtical
Association, at the Conference on Critical Thinking at Sonoma State College, a the Making Sla
tistics Effective in Schools of Business, and at the International Conference on Teaching Statis-
ticsin South Africa. Funds not used for this purpose may be gpplied to the preceding activity
(C4a) or the subsequent activity (CAC).

C4c. $35,000 Videos, Web site and Conference Proceedings

Two videos are planned. Thefirg video (Statistical Literacy at Augsburg) is on the nature of the
Statidtical Literacy aspects of the project and the relation of datisticdl literacy to Augsburg's
misson and gods as stated in Augsburg 2004. Thisvideo (3 to 5 minutes) will summarize the
idea of Statisticd Literacy and Augsburg' srole asaleader inthisarea. Thisvideo would be
completed by and shown at the first summer conference in June 2002. The second video (Teach-
ing Satistical Literacy) would be completed by and shown at the last summer conference in June
2004. Thisvideo (20 — 40 minutes) would summarize feedback from student assessments, from
teachers on both the gatistica and the critical thinking sides. 1t would contain statements by ad-
visory board members and by those who pioneered in innovative statisticdl literacy courses at

other ingtitutions. This video would be made available through the American Statistical Associa
tion as part of their videotape resources.
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A separate satistica literacy web ste will be formed to support this project. Part of that web Ste
will be the maintenance of a newsgroup for those interested in teaching these materias. The
proceedings of conferences, copies of assessment reports and faculty reports on their teaching
experiences would be featured on this web ste.

A hard-copy report of the entire project may aso be prepared after the close of the project and if
so would be made available at areasonable price.

D. $50,000: PROJECT MANAGEMENT
D1. 43,000: Project Supervision

Dla. 15,0000 Project Manager fee. Augsburg provides one course release per year for
Project Manager (Milo) for three years. The project manager is responsible for maintaining the
integrity of the project in reation to the overall goals as stated in this proposal and as interpreted
by subsequent communications with the W. M. Keck Foundation. In those cases in which the
Project Manager is also a party to a dispute, then either the associate project manager of amem
ber of the advisory board will servein that capacity. The project manager has ultimate responsi-
bility for insuring timely submisson of project accounting reports, reports on task status, com-
parison of actud with plan and revisons to the plan.

D2a. $4,000 Project Accounting. Thisindudesthe expense of maintaining maintain
proper accounting for this project. Thisincludes monitoring cash receipts and disbursements,
insuring that expenses claimed are in accordance with the originating grant, and preparing finan-
cia reports for the advisory board and for the W. M. Keck Foundation.

D2. 7,000: Related Expenses

D2a. 1,500: Proposal Preparation. The preparation of these proposds has involved
some direct costs: business cdls from Spain to the US to obtain replacement reviewers plus
payments to knowledgeable readers (Donad Macnaughton, Tom Burnham and Julie Naylor) to
review theideas in these proposas.

D2b. 5,500: Expense Reimbursement: Dr. Schidd has invested sgnificantly from his
own funds to develop and publicize satidticd literacy. Dr. Schied's expensesin presenting the
ideas of Statidticd Literacy at the International Conference of Mathematics Educators in Tokyo
last summer were paid from his own pocket. Dr. Schield has dso invested his own time and
money in preparing this proposal, assembling the support of his colleagues and in sling the idea
to dl thoseinvolved. Thismoney will be used drictly for rembursement of expensesdirectly
related to the dissemination of the idea of Statigtical Literacy, for research on related aspects of
Statigtical Literacy such asthe grammar of rates and percentages, and for the scanning of text
materias to build ardevant corpus for sudying the use of datitica termsin ordinary use.
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This section presents the specific project timeines on the aforementioned activities. If this pro-
posd is funded, these timdines would be converted into afull project management chart show-
ing dependencies, milestones, resources needed, etc.

Activity A:  $95,000: ADVISORY BOARDSAND STATISTICAL EDUCATION

Ala. $4,000: Form advisory boards.
National Statistics advisory board:
Jduly 1 Send out announcement to dl those who have indicated their interest.
Indicate what is expected (attending three summer conferences, advertising for course
gyllabi, andyzing the se syllabi, and funding courses that exemplify the project gods.
Augugt 7  Digtribute second announcement at the JSM Stat Education meeting
August 30 Project manager issues invitations to prospective advisors.

Locd Advisory Board for Statistics and for Critica Thinking
Jduly 1 Send out announcement to dl those who have indicated their interest.
August 30 Project manager issues invitations.

Alb $5,000: Advertise and analyze cour se goals and topics.

July 2001. Develop advertising. Prepare for submisson to Amstat News by August 1. Dissemi-
nate a the 2001 ASA Joint Statistica Meeting in Atlanta. Submission deadline is 31 January
2002. The assstance project manager will compile submissons and prepare a preliminary rark-
ing for a screening review by selected members of the advisory board.

Alc. $10,000. To obtain syllabi on observationally based causation. Syllabi must state
the goals of the course and indicate how the choice and order of topicsis determined by that

god. Assessment techniques must be indicated aong with sample questions, exercises, reports

and projects. Expected outcomes must be indicated dong with what measures are believed to
show most improvement after having taken this course. The more complete the description and
integration, the more likely the advisory board isto regard the submisson highly. The amount
shown will be divided among those who submit as determined by the Advisory Board. One way
would be to divide this amount among those submitting syllabi that are relevant and reasonable.

Ald. $10,000: To bedesignated by the Advisory Board.
The use of these funds would be reviewed a each of the three summer Statistica Literacy con
ferences at Augsburg.

A2a. $50,000: Stat Literacy Course Development at other schools.

As mentioned previoudy, applicants must submit course proposas by January 31, 2002. Sdlec-
tions from these gpplicants will be sdected and natified in March so they can adjust their plans
accordingly with their home ingtitution for the following yeer. If funds remain, then this process
might be repested at alater time. Fundswill be released on the following schedule: The first
third will be paid following the first day of class on receipt of evidence that the classis being
held dong with the find syllabus which must contain the dements revant to this proposa. The
second third will be paid after the course is completed upon receipt of dl the teaching materids
used in the course including tests, quizzes, assignments, projects, etc. plus student responses to
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the project-designated questionnaire following the end of the course. The find third will be paid
following completion of three items. (1) receipt of awritten assessment of the course (that can

be posted on the Statistical Literacy web ste) in terms of the coarse goals and methods, (2) pres-
entation of this summary at a summer satisticd literacy conference, and (3) a video-taped inter-
view on the entire experience.

A3a. $8,000:  Course Assessment: Instrument Design.

Work will begin immediately on receipt of this grant. $6,000 will be paid immediatdly for the
design of aprdiminary instrument for testing by September 1, 2001. It will be used for students
in both traditiond detidicsinfdl, 2001. A findized instrument will be available by February 1,
2002 and will be used on students in both statisticd literacy and in traditiond gatigtics for the
balance of the project. The remaining $2,000 will be paid on ddivery of the find instrument
aong with an assessment of the reiability, vaidity and vaue of thisinstrument that can be pub-
lished on the Satidtica Literacy web site. .

A3b. $8,000:  Assessment Analysis.

Asesament anadysiswill begin on receipt of the necessary data. $2,000 will be paid in June of
2002, 2003 and 2004 following the submission of areport for presentation a the summer Statis-
ticd Literacy conference at Augsburg. Thefina $2,000 will be paid on receipt of the fina
summary report including an evauation of the programs and recommendations for future work.
This report is due within three months after the end of the contract (e.g., by September 30, 2004).

B. $100,000: DR DONALD RUBIN AND DR. JUDEA PEARL

B1.  $50,000: Dr. Donald Rubin: To develop and present teaching-related materials
Work will begin immediately upon receipt of thisgrant. In July 2001, $30,000 of this amount
will be paid immediately to Dr. Rubin for work done during July. In August 2002, 2003 ad
2004, $5,000 will be paid to Dr. Rubin for participating in Continuing Education workshops
(half day or full day) to be organized by the project manager as part of the ASA Joint Satigtical
Meetings. Dr. Rubin will present the results of his experience in teaching an undergraduate
“core’ course a Harvard including dl syilabi, handouts, tests, etc. available and will present
these materids to those interested in Statistical education. The find payment of $5,000 will be
paid

B2. $50,000: Dr. Judea Pearl: To conduct training seminarsin California
Panning for these workshops will be being immediately on receipt of thisgrant. The ASA Cen
tre for Satistical Education is expected to organize and manage these workshops. Preliminary
advertisng for the event will be completed by the time of the ASA 2001 Joint Statistical Mest-
ing. Find advertisng will be digributed for publication in Amstat News by September 1 assum
ing the first conference is held the following January.  to be hold in Thismoney is budged for
workshops (two or three days) to be held inthe LA areaby Dr. Judea Pearl. Three workshops
are currently planned, but this may need to be adjusted. Participants will be asked to pay afeein
addition to the expenses budgeted here. The ASA Centre for Statistical Education (CSE) has
been asked to organize these activities including the selection of the exact date (probably Janu-
ary) and place (probably Anaheim). The CSE will be responsible for budgeting these monies,
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advertisng the event, taking the regigtrations, mailing out information, managing the conference
and obtaining conference evauations from the participants. Any unused funds will be returned
to the genera project.

C. $250,000: AUGSBURG COLLEGE

Cl.  69,000: Dr.Milo Schield for developing atext in Statistical Literacy

Budget expenditures for summer funds ($8,000 per summer) will be paid in July of 2001, 2002
and 2003. The money for course release ($45,000) will be paid to Augsburg College (at $5,000
per semester course) in exchange for course releases from the college’ s normal teaching load
(The current load for full-time faculty is currently seven courses per year). The money for sum
mer work will be paid directly to Dr. Schield working as an independent contractor.

C2.  $89,000: Totrain teachersand test materialsin teaching statistical literacy.

Of thisamount, $39,000 is for course development at arate of $3,000 per teacher. Teacherswill
observe another teacher teaching statisticd literacy for an entire semester. They will dialog with
their mentor on the course godss, the teaching materids, the tests, the homework assgnments and
any projects. They will modify the course so long as the overal course goals are maintained and
the materids from the Statistical Literacy textbook are used in asignificant portion of the course.
After they have taught the course and have mentored other observersin their course, they will
write up their assessment of their course given their goals indicating what did and did not work

as expected. They will make recommendations for future changes if they were to teach the
course again. They will dso be expected to present atak on their experience at a summer Statis-
ticd Literacy conference.

Of this amount, $50,000 will be used to alow other faculty to team-teach with Dr. Schield in his
courses. (Thiswill cost $5,000 per semester course and will be paid directly to Augsburg.)
Team teaching is an extremdy powerful way of providing an interdisciplinary presencein a
classroom, but it is very expensive. This activity is considered vita to the success of the Satiti-
cd literacy portion of this project snce thisis where the “friction” is most likely to develop.
Those accustomed to the right-wrong aspects of mathematics and Satigtics will have more diffi-
culty with the stronger/weaker agpects of inductive reasoning. Those accustomed to inductive
reasoning, will have more difficulty with the purely mathematical agpects of this approach. The
god of thisactivity isto identify the most difficult agpects for each group and to search for crea
tive ways to help both groups teach satistical literacy efficiently and effectively.
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The student-related impact of this project will be assessed by an independent party who has out-
gtanding credentids in both assessment and in Satistical education.

The assessment of the teaching aspects of this project will be designed, conducted and evauated
by Dr. Joan Garfield.

Dr. Gafidd iswdl known in satigtical education for her leadership in assessment and in Statisti-

cd literacy. Sheisaco-editor with Ido Gal of The Assessment Challenge in Satistics Education,
1997 10S Press and International Statisticd Ingtitute. Sheis one of the organizers of the interne-
tiond conferences on Statistical Reasoning, Thinking and Literacy (SRTL). Dr. Gafied isVice
President of the International Association of Statistical Education. For more details on her back-
ground, view her web site at http:/Aww.coled.umn.edw/EdPsych/faculty/Garfied.html.

Dr. Garfied will design the assessment instrument to be used in evauating the course being
taught by al those receiving money from this grant. This instrument will be used in dl under-
graduate courses taught by those working in relation to this grant.

The design for gathering datawill dlow for alongitudind data collection plan. Students will be
asked to complete the questionnaire on completion of the course and will be asked if they agree
to being contacted later for alongitudina follow-up.

Dr. Gafidd will receive copies of dl the data collected dong with ingtructor reports on their
courses (syllabi, tests, projects, etc.). She will be responsible for compiling this information.

Dr. Gafidd will andyze the data and write a summary report on the project in reation to the
gods of the project. Information gathered about the effectiveness of various gpproachesin help-
ing students develop statistical literacy will be written up for presentation and publication. This
report will dso speculate on what actions might be supported by thisdata. A copy of this report
will be submitted to the Project Manager within three months after the completion of work done
under this grant.

The discipline-related impact of this project will be summarized and evauated by the project man-
ager, Dr. Milo Schield (or his designee), based on the statements provided by those who have
taught these new topics. A copy of that report and of Dr. Garfield’ s report will be submitted to
the W. M. Keck Foundation within sx months after the completion of work done under this
grant.
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