ST AT T R g T e

S e N
A

b NN

A,

Re détalls and cost, contact
Sta_tlstical Educatxon Amer« 5

“or call (703) 684-1221.

00D GW WILSON :
LOWSHIP FOUNDATION
STATISTICS INSTI’I‘UTES

thé WbOdrow Wilson Na- -
undation (WWNFF), will admin-~
msﬁitutes conducted by secondary
ts who attended an intensive
te in statistics held at Prince:’

ti(js curnculum al various lev- ..
methods and materials readlty L







|
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to use, inform you of possible pitfalls, anticipate student
questions with answers, and provide some blackline mas-
ters. The Teacher Notes sections are specific and define
every term used. ANYONE COULD TEACH THESE
LESSONS. And once you have done a few, you can come
up with many more ideas appropriate to your neighbor-
hood, town, interests, or talents.

The result of making the average teacher successful
in teaching statistics is a generation of kids who are
statistics literate. In primarily classrooms where MATH
THEIR WAY has become more than just a book title
but is a way of teaching activity based mathematies,
teachers will have no trouble using USED NUMBERS.
Teachers with standard texts which direct children to
push pencils NEED USED NUMBERS TO PUT LIFE
INTO MATH AND A LOVE OF WORKING WITH
NUMBERS INTO THE HEARTS OF THEIR KIDS.

- — Marguerite Campbelil

MATH TOUR OF ENGLAND

Susan Indorf, math instructor at Skagit Valley College
Whidbey Campus, will conduct a math tour to England
June 22 to July 6.

The third annual tour will {ollow the footsteps of fa-
mous mathematicians and explore the history of math-
ematics. Though people interested in math will be es-
pecially interested in this tour, it is open to all. Former
participants have included teachers from all levels, as
well as students, spouses and other anglophiles.

The itinerary includes visits to Oxford, Cambridge,
Stonehenge, Salisbury, Greenwich, Bath and Windsor
as well as London attractions. The tour allows some
afternoons and all evenings free for independent explo-
ration.

Tour participants will stay in a University of London
residence hall. The land portion of the trip will cost
approximately $1,180 based on current exchange rates.
Academic credit for the tour is available from Skagit
Valley College upon request.

For more information about the math tour contact
Susan Indorf, 675-6656.

~ — Susan Indorf

STATISTICS AND INFORMATION
ORGANIZATION

- Stalistics and Informetion Organizalion was devel-
oped at the University of COregon, through the support
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of the National Science Foundation. It is one of five
units in the Mathematies Resource Project. Although
targeted toward middle school and junior high levels, the
material is appropriate for general mathematics courses.
Much of the content is appropriate for, or adaptable to,
higher levels.

Statistics and Information Organization consists of
seven components:

Content for Teachers: This section contains mathe-
matical background in probability and statistics. Top-
ics include: gathering and organizing data, measures of
central tendency, probability, and inferential statistics.
Twenty-two computer programs, written in BASIC, are
included in the appendix.

Didactics: This component deals with learning styles,
teaching techniques, diagnosis and evaluation, as well as
goals and objectives. Classroom management is also dis-
cussed. Information in this section is applicable across
the curriculum - it i3 not strictly statistically oriented.

Teaching Emphases:  These emphases are: critical
thing, decision making, problem solving, models, and
simulation. Also included are calculators, computers,
and the laboratory approach to learning. Discussed
elearly and thoroughly in this component, these pro-
cesses, approaches, and aids are emphasized throughout
the entire resource.

Classroom Materials: These materials are correlated
to topies in the Content for Teachers component. In-
cluded are reproducible worksheets (some answers in
blue ink} transparency inasters, games, and activity
cards {can be laminated or reproduced as worksheets).
Teacher ideas and teacher directed activities are abun-
dant. “Teacher Commentaries”, which preface each sec-
tion, suggest alternate approaches to material presenta-
tion, give rationale for teaching the material, and high-
light various aspecis of each section.

Glossary: Accurate, informal definitions of the statis-
tics and probability terms used in this resource are ex-
plained.

Annotated Bibliography: Over one hundred sources
used to develop Statistics and Information Organization
are listed.

Selected Answers: Answers to many of the activities

in the Classroom Materials component are organized.

Each of the seven components is very well organized
and clearly written. The mathematics involved is ac-
curate, and is presented in a style comfortable to even
the non-mathematically inclined. As a unit, the compo-
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nents relate well and are clearly keyed to one another.
Critical thinking, problem solving, and related careers,
as well as hands-on and discovery learning, are common
themes throughout the resource.

Generally, each subsection in this resource is arranged
in order of increasing difficulty. Due to the numerous
topics considered in each subsection, introductory pages
can be found throughout. As the materials are not in-
tended to be followed consecutively, and as prerequisites
are not listed for individual activities, it is imperative
that the teacher carefully examine and become familiar
with the material in the resource.

Statistics and Information Organization can be used
to vary and supplement existing mathematics curricu-
Jum or to serve as a basis for teacher developed curricu-
lum. Materials in this resource encourage and stimulate
creativity in both teacher and student. These materi-
als are quite suitable for teacher in-service or workshops
which emphasize critical thinking skills, problem solv-
ing, simulation, etc. It is not intended that all informa-
tion be read or used in one year, nor that it be presented
in class in the order it occurs in the resource.

Statistics and Information Organizafion includes
tabbed dividers to organize the 850 pages in the re-
source. Materials are binder-ready or can be filed in
the mailing carton. The resource is available for $58.00
from Creative Publications, 5040 West 111th Street,
Oak Lawn, TL 60453-9941

-~ R.E. Maggard

QUEUES ~ Will This Wait
Never End?

by Clifford Sloyer, Wayne Copes, William Sacco, and
Robert Stark. Providence, Rhode Island: Janson Pub-
lications, Inc., 1987, v + 41 pp.

This booklet is part of Janson Publications’ inno-
vative Contemporary Applied Mathematics series, de-
signed to introduce important arcas of mathematical
applications to students {and their teachers) in grades
7-14.

The preface to the booklet provides a “stream of con-
sciousness” approach to queues, demonstrating their fre-
quent occurrence in modern life. This provides moti-
vation for examination of queues mathematically and
statistically.
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The body of the booklet consists of four parts. Part
I: Basic Ideas builds on the preface, provides several
examples of queues in everyday life, and shows the major
features of queues: each queueing situation is concerned
with custemers, with a service or processing facility, and
with a service performed. The common characteristic is
that the service is provided sequentially, which means
that waiting lines (queues) may form as more customers
arrive.

Part I: Constant Arrival Rates and Service Times
beging the mathematical and statistical treatment of
queues by presenting a spraying machine that sprays at
a constant rate with items arriving at a constant arrival
rate. This idealized situation allows easy discussion of
the process. A queue is produced by providing for the
spraying machine to be serviced at the beginning of the
shift, resulting in a backlog of items to be sprayed. On
page B, exercise # 9, this is incorrectly referred to as
a “breakdown”. For me, an interesting question which
could be treated algebraically or graphically would have
been “When does the spraying machine catch up? (The
answer, with shift startup at 8:00 a.m., and the spraying
machine starting at 9:00 a.m., is 10:24 a.m.} The next
example in fact provides such an analysis, but enly to
the nearest hour, by generating a table. A nice graphical
technique of visualizing customer arrival and customer
departure is included in the section.

Part III: The First No-Wait Customer continues the
situation of early arrivals before the process begins, with
customers arriving at equally spaced intervals during the
process. The notions of “average waiting time” and “ac-
tual service time” are introduced and developed. Alge-
braic solutions (involving inequalities) to different ques-
tions are provided, as extensions to the general case.
(To this reviewer, the notion of “average waiting time”
is slightly misleading. Zero waiting times are included in
the calculation of average waiting time, but customers
arriving with no queue don’t wait; they will be happy
with the way the system functions. Any customer who
actually waits for service will, on average, wait longer
than the “average waiting time”. Possibly a better mea-
sure would be “average time waiting in the queue” )

Part IV: Variables Arrivals and Service Times - Sim-
ulation makes a large conceptual jump. Suddenly both
arrival rates and service times are variables, represented
by probability distributions. To deal with this vari.
ability, random number tables are introduced, and the
reader receives instruction in how to read and use these
tables. Finally, the notion of simulation (using the ran-
dom number tables and the probability_dist.ributions) is
developed. All of these ideas are clearly presented. The




he Statistics Teacher Network

. total simulation is illustrated with 87 customers arriv-
. ing during a 30-minute postal work period. However,
all the exercises deal only with the first 15 customers.
Working through the simulation with all 87 customers
and answering some key questions would have been a
nice extension,

Following the simulation, the need for many replica-
tions of a simulation, and the consequent value of com-
puters in analyzing such situations, is clearly set forth.

A smoother transition from constant arrival rate to
the full-blown stmulation based on probability distribu-
tions could have been accomplished in only a few more
pages. The first stage might have been to maintain con-
stant service time, but to move to an “on average” ar-
rival rate; that is, the items for the sprayer might arrive
on average every seven seconds, rather than a new item
exactly every seven seconds. Also, rather than mov-
ing immediately to random digits, an intermediate step
could use probability devices. For example, the variable
arrival time distribution on page 16 could be generated
by flipping two coins, letting two heads represent the
arrival of one customer, HT or TIH the arrival of two
customers, and two tails the arrival of three customers.
(The reviewer’s experience is that in simulation situa-
tions, hands-on involvement of students is appealing to
them; then random digits, and finally computer runs,
are used to generate results more quickly.)

Since the situation in which arrival tirme and service
time are equal is not explicitly dealt with, students may
have the impression that equal arrival time and service
time works out well. This is only the case if arrival
time is constant (not just equal “on average”) and if
there are no early arrivals. Otherwise the queue tends
to grow over time.

Within the size of the booklet, the authors have de-
veloped an excellent set of activities related to queneing.
They have developed the important concepts, and illus-
trated them well. The writing is clear and accurate. The
reviewer’s suggestions should not be viewed as negative,
but as possible enrichment, addition, or extension of the
activities and exercises presented. The reviewer heartily
endorses this useful, clear addition to the student-usable
material on statistics and probability.

— — Al Shulte
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APPLIED ELEMENTARY STATISTICS

Richard C. Weimer, Brooks/Cole Publishing Company,
Monterey, CA, 1987.

This text is intended for use in an introductory
college-level course in statistics for students with a non-
caleulus background. Both the topics covered and the
approach to the material are traditional. The first few
chapters cover descriptive statistics, followed by an in-
troduction to probability theory, and a study of the
binomial and normal distributions. Later chapters in-
clude sampling theory, estimation, hypothesis testing,
an introduction to analysis of variance, linear regres-
sion analysis, and finally non-parametric statistics. The
explanations in the text are clear and many of the prob-
lem sets, particularly those in the earlier chapters, are
thought provoking, Unfortunately, the key to the solu-
tion of many problems in the chapters on estimation and
hypothesis testing seems to be one of merely finding the
correct formula and making appropriate substitutions.

Although the presentation is traditional, there are
several vartations which make this book above average
for texts of this type. For example, the chapter on de-
scriptive statistics includes a discussion of the four types
of measurement scales and an excellent representation
of stem-and-leaf plots. Tree diagrams and Venn dia-
grams are used in the chapter on probability to help
the students visualize the various laws of probability.
In addition, the author has chosen not to rely heavily
on combinatorics in the study of probability. This ap-
proach makes sense for students with limited mathemat-
ics backgrounds who are often able to solve problems in-
tuitively using conditional probability rather than com-
binations. Many histograms of empirical sampling dis-
tributions are used to illustrate the Central Limit Theo-
remn and range plots are used in the chapter on analysis
of variance to illustrate within-group and between-group
variation.

What is not found in the text is an emphasis on data
analysis. Graphical techniques such as box plots, plots
over time and control charts are not presented as meth-
ods for exploring data. There is no attempt to get the
student concretely involved through the use of probabil-
ity experiments and Monte Carlo simulations. If one is
looking for a traditional introductory text, Applied Ele-
mentary Statistics is a good choice. However, there are
now other materials and texts available which give stu-
dents a better sense of what statistics is about, how to
obtain information from data, and how to use statistics
to solve problems.

: -~ Margaret Butler
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THE SHARP EL-5200 CALCULATOR
A REVIEW

The Sharp EL-5200 is a versatile tool for use in a
statistics course beeause of its graphics capabilities, sim-
ple operation, ease of programming, fairly large memory
for program and data storage, and relatively low cost

($80 to $100).

The Sharp EL-5200 has a soft plastic case that opens
for use of the two keyboards. Wires which connect the
left and right keypads run through a flexible hinge which
causes some concern for the durability of the calcula-
tor. It is the most compact of all the currently avail-
able graphing calculators with unfolded dimensions of
13.8 % 17 x 1.1 ecm and a folded size of 13.8 x 8.2 x 1.4
cem. The Sharp EL-5200 weighs 150 grams, has a dis-
play screen size of 5.6 x 2.7 ¢m, a graphics display of
96 x 32 pixels and a text display of 16 characters by
4 lines. With 8K memory of which 5.12K is avail-
able for data storage and programming, a maximum
of 99 programs can be entered. This calculator also
has a matrix mode and the feature that graphs can be
scrotled. There is a built-in equation solver, and auto-
matic zooming and autoscaling of graphs is easily ac-
complished. Programs and graphic screen contents are
automatically saved when the caleulator is turned off
and a “power off” feature is activated when the caleu-
lator is not used for approximately ten minutes. An
optional implement printer is available, but there is not
commercially available overhead projector version. Pro-
grams may be loaded into memory very easily via a cas-
sette recorder and the printer.

The Sharp EL-5200 has four operating modes that are
controlled by the slide switch on the side of the left-hand
keyboard. The AER-I and ABER-II (Algebraic Expres-
sion Reserve} modes are for programming, the COMP
meade is the computations and graphing mode, and the
STAT mode is the one used for statistical operations.

The EL-5200 has three display screens: text, graphics
and data. The text screen displays algebraic expressions
and answers to calculations and various commands. The
graphics screen displays graphs, and the data screen dis-
plays statistical and matrix data. Four types of memo-
ries are available for storing numerical data. The inde-
pendent accessible memory, the mernories for constants
(store memories for variables A - Z), the memory for
array variables used in the MATRIX and STAT modes,
and the memory for flexible variables used m the AER-1I
mode.

The AER-I and AER-I modes have the capability of

MARCH 1951

assigned user names which allow for a great variety of
programs and programming symbols. These two pro-
gramming modes atlow programming that is relatively
simple and logical as well as being a convenient tool
for performing repetitive calculations. The calculation
steps are executed in the COMP mode. The AER-I
mode is useful for writing programs that repeatedly use
the same variables, while the AER-II mode allows the
use of lower case letters, Greek letters, and other special
characters as variables. Each program has a maximun
length of 160 steps (bytes).

In the AER-I mode, variables may consist of upper-
case letters whose values are stored, respectively, in store
memories A through Z. One uppercase lelter may be
multiplied by another by entering the variables next to
each other (for example, AB) without having to use a
multiplication sign. A value stored in the memory for
the variable may be used direcily in a particular calcu-
lation in the COMP mode by simply entering the letter
of the variable in the calculation, In the AER-II mode,
lowercase letters may be used as variables and may be
combined to create names of variables, For this reason,
lowercase variables must have the multiplication sign
between them to indicate multiplication, and one can-
not use a combination of upper and lowercase variables
for the name of a single variable. Expressions may use
towercase letters, Greek letters, nurneric characters re-
duced in size and other special symbols in addition to
uppercase letters in this mode. Lowercase letter vari-
ables have their assigned values stored in the program
memory whercas the values of the uppercase variables
are stored in the store memories. One very nice fea-
ture of the Sharp EL-5200 is that whenever a program
encounters a variable, it will automatically prompt for
the value of the variable without that prompt having
to be entered into the program. Subroutines may exist
within programs, but one program cannot call upon an-
other during execution. Programs are given user-defined
names, and up to 61 characters may be used in a single
program title. When programs are named with the first
letter of the title capitalized, a program search function
can be activated to locate all programs beginning with
that letter for easy access.

Editing expressions that have previously been entered
is easily accomplished by recalling the expression with
the playback key and using the four cursor keys. The
playback key also will position the cursor at the location
of an incorrect keystroke or instruction during entry of
an expression or execution of a program. The EL-5200
results in a memory overflow when calculating combina-
tions or permutations involving more than 69 factorial.







