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SUBSECTION ON TEACHING OF STATISTICS IN THE HEALTH SCIENCES - Activities

Monday - August 6
8:30 - 10:20

UNDERGRADUATE TRAINING PROGRAMS FOR
STATISTICS MAJORS

Chair/Organizer - Graig D. Trunbull

The BSPH in Biostatistics at the
University of North Carolina at
Chapel Hill - Graig D. Turnbull

An Aggressive Approach to the
Undergraduate Statistics Major -
Walter R. Pirie

B.S. in Statistics at Iowa State -
Dean I.. Isaacson

Disc: J. Leroy Folks
Wednesday - August 8
12:00 - 2:00

POSTER SESSIONS

A Rationale for Teaching the Bayes/

Neyman-Pearson Compromise in
Introductory Biostatistics -
J. Michael Hardin, Thomas W.
Woolley

Wednesday - August 8
2:00 - 3:50

TEACHING STATISTICS TO CLINICAL
SCIENTISTS
Chair - Janice Derr

Rationalizing the Biostatistical
Curriculum for Medical Students -
H. B. Slotnick

A Statistics Appreciation Course for
Clinical Research: The Merck Clinical
Biostatistics Training Group -

Thomas E. Bradstreet

Performance of Medical Students on
Biostatistics Items on a National
Certification Examination -

Beth Dawson-Saunders

Standardized Procedures for Analysis
of Clinical Data - Christina M.
Gullion, Jennifer Lin

The Test for Stability - Andre
Persidsky, Vladislav V. Shvyrkov

Continous Production Line Models
with Non-identical Station Service
Roles - Mohammad A. Quasem, S.
Yeralan

REMEMBER THE GENERAL BUSINESS MEETING
(Times to be-announced)
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Teaching of Statistics in the Health
Sciences is published three times a year
at Southern I1linois University School
of Medicine and entered as third class
‘maiT at Springfield, ITlinois. It is
mailed to all members of the ASA
subsection on Teaching of Statistics in
the Health Sciences. Changes of
addresses or section membership should
be sent to ASA, 1429 Duke Street,
Alexandria, VA 22314. :

This newsletter will publish official
notices, articles, book reviews,
descriptions of research in progress,
reviews of research, letters, and
announcements judged to be of interest
to members of the subsection. Materials
and manuscripts should be submitted to:

Steven Verhulst, Ph.D., Editor
Statistics & Research Consulting
Southern I1linois University
School of Medicine
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RESAMPLING STATS: A Computer Language
and Program

RESAMPLING STATS is a simple
computer Tlanguage and program that
performs Monte Carlo simulation trials
for  problems in statistics and
probability. With only twenty or so
commands, the program mimics the
operations used in conducting such
trials with coins or spinners (e.g.,
SHUFFLE randomizes a set of elements),
performs arithmetic and logical
operations (e.g., SUBTRACT and IF), and
does housekeeping (e.g., PRINT). Even
7th graders quickly understand and use
it.

The Monte Carlo resampling method
skips backward three hundred years to
solve all problems the way gambling
odds  were estimated before the
invention of probability  theory.
Recent "bootstrap" work in mathematical

statistics provides intellectual
foundation, legitimacy, and wide
interest.

Resampling is the method of
choice for a wide variety of
statistical problems encountered in the
field - and it is arguably the method
of choice for_all realistic problems.
It is not a method of teaching students
conventional analytical statistics by
illustrating theoretical sampling
distributions. Resampling breaks with
the conventional thinking that
dominated until the past decade, rather
than being a supplement or an aid to
teaching it.

RESAMPLING STATS is not offered
as a complete substitute for analytic
methods, however. It can be an
underpinning to help students
understand analytic methods better,
especially useful for the introduction
to statistics of mathematically-
disadvantaged students. (The method is
in no way intellectually inferior to
analytic methods; it 1is Tlogically
satisfactory as well as intuitively
compelling.) In any case, it is a
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functional and easily-learned
alternative for those in academia and
business who can use statistics in their
work but who will never study
conventional analytic methods to the
point of practical mastery.

Until recently, vresampling methods
lived a shadow 1life. Technical
articles by Meyer Dwass in 1957, and J.
H. Chung and D. A. S. Fraser in 1958
applied sampling methods to Fisherian
randomization tests. Starting in 1967,
I taught students ranging from graduate
school to middle school a systematic
procedure for carrying out resampling
for all problems, while also teaching
them conventional methods in parallel
(see The Mathematics Teacher, April,
1969). A broad variety of problems-
including Efron's bootstrap - are
described in my Basic Research Methods

in Social Science (1969, third edition
with Paul Burstein, 1985). The computer
language was created in about 1972 for
the mainframe  computer, but  was
difficult pedagogically because it was
not interactive. Then in the late
1970's, Efron analyzed the bootstrap,
gave legitimacy to resampling, and
aroused the interest of mathematical
statisticians.

Under the supervision of Kenneth
Travers and me at the University of
I1linois, Carolyn Shevokas and David
Atkinson explored the method in Ph.D.
theses, working with experimental and
control groups of Jjunior college and
four-year college students. Both found
that with resampling methods - even
without computer simulation - students
produce more correct answers to
numerical problems than do students
taught with  conventional methods.
Furthermore, attitude tests as well as
teacher evaluations showed that students
enjoyed the subject much more and were
much more enthusiastic about it than
conventional methods.

Even seventh-graders, taught by a
variety of instructors, 1invent for
themselves sound approaches to all

classes of problems dealt with in
standard texts in statistics and
probability. Watching high-school boys
and girls re-invent from scratch the
resampling version of Fisher's
randomization test, for example, is an
exciting drama. Within six or nine
hours of instruction, students are
generally able to handle problems
usually dealt with only in advanced
courses.

To dillustrate: You walk into
class and immediately ask: "What are
the chances that basketball player
Magic Johnson, who averages 49 percent
success in shooting, will miss 9 of the
next 10 shots?" A variety of amusing
suggestions ensue, such as "Go watch
Magic," and "Try it yourself on the
court." "Excellent 1ideas, but not
wholly practical at the moment," you
say. "What else?"

Soon someone suggests flipping a
coin. This leads to important
discussion about whether the 50-50 coin
is a good approximation, and whether
ten coins flipped once give the same
answer as one coin flipped ten times.
Soon someone suggests taking actual
samples of coin flips, and the
instructor deputizes that student to
supervise the class. The instructor
writes the procedure on the board as
the class invents it. Estimates are
produced. And the estimates are
evaluated in the 1ight of the important
and now-obvious idea of sampling
variability.

The instructor then whips the
cover off the computer and suggests
doing the task faster, more accurately,
and more pleasurably. The following
commands do the job:
REPEAT 100 obtain a hundred
simulation
trials
GENERATE 10 1,100 A generate 10

numbers randomly
between 1 and
100
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COUNT A 1,51 B count the number
of misses in the

trial

SCORE B Z record the result
of the trial

END end the repeat
loop for a single

trial

count the number
of trials with 9
or 10 misses
compute the
proportion with 9
or 10 misses

COUNT Z 9,10 K

DIVIDE K 100 L

Then the instructor asks: "If you see
Magic Johnson miss 9 of 10 shots,
should you think that he is in a slump?"
Now the probability problem has become a
problem in statistical inference. And
with proper interpretation, the same
computer program is seen to yield the
appropriate answer.

The disk, available for the Apple and
IBM PC, includes the problem-solving
simulation program, an introductory
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tutorial, sample problems and
solutions, and a manual. A textbook
jntended for students at any level
above middle school, with chapters that
help instructors develop classroom
methods, is also available to the
teacher or interested student.

Members of ISI may have a free
copy of the material on disk, along
with copies of the articles mentioned
above. The Resampling Project asks
that in return you send us your
reactions. We welcome any suggestions
for cooperative research on classroom
experience and computer-program
development. .

Julian L. Simon

Resampling Project

University of Maryland

110 Primrose Street

Chevy Chase, Maryland 20815, USA
301-951-0922

Project Contact:
Peter Bruce
703-522-2713- Z&
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