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An Agenda for Action 

Recommendations for 
School Mathematics of the 1980s 

The National Council of Teachers of Mathematics recommends 
that-

1. problem solving be the focus of school mathematics in the 
1980s; 

2. basic skills in mathematics be defined to encompass more 
than computational facility; 

3. mathematics programs take full advantage of the power of 
calculators and computers at all grade levels; 

4. stringent standards of both effectiveness and efficiency be 
applied to the teaching of mathematics; 

5. the success of mathematics programs and student learning 
be evaluated by a wider range of measures than conventional 
testing; 

6. more mathematics study be required for all students and a 
flexible curriculum with a greater range of options be de-
signed to accommodate the diverse needs of the student 
population; 

7. mathematics teachers demand of themselves and their col-
leagues ahigh level of professionalism; 

8. public support for mathematics instruction be raised [o a 
level commensurate with the importance of mathematical 
understanding to individuals and society. 
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The National Council of Teachers of Mathematics, Inc. 
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All rights reserved 
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From the Desk of the New Editor 

Ed Carriger's first issue of delta-K was Volume 13, Number 1, 
December 1973. His last was Volume 20, Number 2, February 1981. 
During these seven years, Ed gave unselfishly of his time and ef-
fort to produce a journal that is well recognized across North 
America. I pledge to maintain the high quality of delta-X. Of 
course, I will need your assistance. Please feel free to send me 
anything from a one-paragraph announcement to a one-page idea, 
position statement, or whatever, to a 10- (or more) page article. 

Our past treasurer, Don Hinde, also retired this year after 
serving as treasurer for seven years. Don always had information 
at his fingertips and kept the books meticulously. We are pleased 
that Don is continuing on the executive as a director. 

Dick Kopan, our president, found it necessary to resign in mid-
year because he accepted a teaching position in British Columbia. 

We will miss these officers, but wish them success in their 
continuing professional endeavors. 

What's inside? In addition to some important announcements 
and reports and some very useful ideas, this issue contains two 
major articles. Dr. Jim Timourian, the Mathematics Department 
representative on MCATA, answers the question, "Why Study Mathe-
matics?" His article will be of special interest to secondary 
teachers. The second article, by Ediger, discusses some concrete 
ways in which the operations of union and intersection of sets can 
be made meaningful to elementary school children. While many ele-
mentary teachers may not like the symbolism used, the ideas are 
certainly basic and the approach concrete. 

- Ge~nye Cathcaht 

Permission to use any part of this publication in the classroom is hereby 
granted, including reproduction. This does not include articles that have been 
published with permission of author and noted as "not for reproduction." 
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Reports and Announcements 

Two successful mathematics conferences were held recently: 

Regina (NCTMI 
October23-25, 1980 

Puny mathematics teachers from 
western Canada and some from eastern 
Canada and the United States met in 
Regina in late October for an NCTP4 
name-of-site meeting. NCTM President 
Max Sobel and several current members 
of the board of directors were joined 
by two former presidents, Glenadine 
Gibb (Texas) and John Egsgard(Ontario), 
and by several past board members. 

Chuck Allen from California was 
the keynote speaker. The program 
featured 77 sessions, which enabled 
participants to pick sessions which 
were of interest to them. 

N E X T 

Red Deer (MCATA) 
November7and8, ?980 

Over 270 mathematics teachers from 
all parts of Alberta gathered at the 
Capri Motor Lodge for the 20th Annual 
Conference of P1CATA. Dr. Robert E. 
Reys, from the University of Missouri, 
was the feature speaker. He brought 
us up-to-date on some of the results 
of the second mathematics assessment 
in the United States. He also spoke 
on some issues involving the use of 
calculators in schools. 

Thirty-four other sessions and 
workshops provided a wide variety of 
topics and issues for teachers to 
think about, as well as ideas to use. 

M E E T I N G 

PLAN TO 

4 

A T T E N D 



Report on the FirstAnnual Conference 
of theAlberta Association for Computers in Education 

- by Ran Cammaeht 

The conference held October 24 
and 25 at the University of Alberta 
was designed to provide an introduc-
tion to microcomputers and their ap-
plication in education within Alberta. 
A major thrust of the conference was 
to determine the direction which the 
development of computers in educa-
tion should take and the role each 
agency (government, university, col-
leges, and the school system) should 
play in this development. 

Dr. Berthofer, Assistant Deputy 
Minister of Advanced Education and 
Manpower, pointed out that there 
seemed to be a diminishing return on 
money put into education and that 
there was some question as to the 
ability or political desire to in-
crease allocations of money to edu-
cation. He mentioned the rapid change 
occurring in society due mainly to the 
development of electronic communica-
tion (telephone, radio, T.V., and 
computers). Through this change, the 
individual has access to more and 
more information and on an individual 
basis rather than in a broadcast mode. 
He contends that this will cause a 
demand fora shift from teacher-
centred to student-centred education 
and that use of computers will help 
facilitate this change. 

The government, Dr. Berthofer felt, 
should provide incentive and regulation 
to provide this change in technologi-
cal base. The government should co-
ordinate efforts in the field, should 
establish guidelines for hardware, 
and help move to standardization of 
software. He felt the issue was not 
hardware, but the software and the 
delivery system for these. 

Dr. Gene Romaniuk, Division of Ed-
ucational Research Services, Univer-
sity of Alberta, gave a short history 
of computers and then explained the 
various uses for computers in educa-
tion. The shortage of software for 
microcomputers is not surprising in 
light of the fact that Apple, Pet, and 
TSR-80's were only introduced in 1977. 
Some of the applications he mentioned 
included the following: 

Administration -
scheduling, report cards, attend-
ance, payroll, inventory, purchas-
ing, security, information service, 
and library. (It is not likely 
that a micro would be able to cover 
all of these areas.) 

• Subject of study -
literacy, data processing. 

• Computer-assisted instruction 
(CAI) -
drill and practice, tutorial, So-
cratic, gaming, simulation, diag-
nosis and prescription. 

• Computer-managed instruction (CMI) 

• Testing -
item bank, test generation, test 
scoring and analysis, printing and 
graphics. 

Guidance 

Rationale for CAI: 

1. individualization -speed, curric-
ulum, method, depth, remedial, 
diagnosis of errors, immediate 
feedback 

2. available outside working hours 

3. possible cost saving 
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Why has there been a slow growth of society and committees. The executive 
CAI? is as follows: 

1. cost 
2. incentive 
3. lack of skilled personnel 
4. program exchange 
5. protection for publishing 
6. technological problems 

Margaret Penney, Co-ordinator of 
Instructional Development, Grant Mac-
Ewan College, said that when using a 
computer for CAI, the teacher should 
ask the following questions: 

1. What is the best way to teach a 
given skill or concept to a given 
student? 

2. Now can the computer aid in this 
process? 

Ms. Penney added that teachers 
should apply a systematic problem-
solving method to their teaching, in-
cluding assessing, planning, imple-
menting, and evaluation. Teachers 
should use media, including computers, 
in the implementation and evaluation 
segments to allow them to spend more 
time with those students needing 
teacher attention and have more time 
for planning. 

Establishmentofa Society 

An executive was selected to es-
tablish a name, the objectives of the 

President: Russ Sar~chuk 
Grant P~acEwan College 

Vice-President: Peter Wright 
Edmonton Public School 
System 

Secretary: 

Treasurer: 

Editor: 

Directors: 

Dale Bent 
University of Alberta 

Steve Hunka 
University of Alberta 

Ed Carriger 

Jim Thiessen 
Alberta Education 

Doug Crary ford 
Advanced Education 
and Manpower 

Ron Cammaert 
(MCATA representative) 
Taber School Division 

Hank Boer 
Lethbridge Public 
School System 

AZ Stamp 

NeZZy MacEman 
Edmonton Separate 
School Board 

Teresa Gatien 

Short Courses in Calgary and Edmonton 

Calgary Invades Edmonton 

The Stampeders invaded Common-
wealth Stadium and beat the Eskimos 
twice in 1980. The Flames could do 
the same to the Oilers. What the 
Boomers will be able to do to the 
Drillers is an open question. Since 
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there is no professional baseball team 
in Calgary, the new Edmonton franchise 
should be safe. 

The University of Calgary also 
invaded Edmonton in 1980. The inva-
sion was a co-operative venture be-
tween the University of Calgary and 



the Edmonton Public School Board. 
The venue was Satoo Elementary School; 
the venture was an in-service course 
entitled Innovations in Mathematics 
in Primary Grades: An Activity Ap-
proach to Teaching Numeration, Ad-
dition, and Subtraction. The deliv-
ery mode was the neighborhood teacher 
centre. 

Mr. Rick Johnson of Satoo and Mr. 
Sid Rachlin of the University of Cal-
gary were the leaders. Dr. George 
Cathcart of the University of Alberta 
assisted with the course. 

The 13 registered students were 
given experiences with a variety of 
concrete aids for teaching numeration, 
addition, and subtraction in the pri-
mary grades and then were encouraged 
to take the aids to their own class-
room, try them, and report their im-
pressions. Successful participants 
received credit for a quarter course 
at the University of Calgary. 

For further information about this 
or other in-service courses at the 
University of Calgary, contact Mr. 
Jack Loughton, In-service Co-ordinator, 
Faculty of Education, University of 
Calgary. 

NOTICE: 

Edmonton Fights Back 

The mathematics staff in Elemen-
tary Education at the University of 
Alberta have designed a special con-
tinuing education offering for summer 
1981. Six one-credit courses will be 
offered which have been especially 
designed for practising elementary 
school teachers. The six topics that 
have tentatively been scheduled in-
clude problem solving, diagnosis, 
calculators, microcomputers, enrich-
ment, and geometry. 

For the time being, these topics 
will be offered as Ed. CI 501, Current 
Developments in Elementary School 
Mathematics, which is a three-credit 
course. Therefore, registrants must 
select three of the six topics (all 
six for six credits). The course 
will be offered during the first three 
weeks of summer session by the elemen-
tary mathematics education staff. 
Three credits could be taken in either 
a two-week or three-week block. 

For further information, contact: 

Dr. Joan Worth 
Department of Elementary Education 
University of Alberta 
Edmonton, Alberta T6G 2G5 

The Canadian Inventory of Historic Building is about to begin a 
study on early schools in Canada. As a base for this work, we would 
like to locate any buildings constructed as schools in Canada before 
1930. If there is such a building in your area and you would like to 
see it included in the study, please write to: 

School Study, Canadian Inventory of Historic Building 
Parks Canada 
Ottawa, Ontario K1A 1G2 
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Monograph on Problem Solving 

Readers will be interested to learn of the publication of a monograph enti-
tled "Studying Problem Solving Behavior in Early Childhood," by Doyal Nelson, a 
mathematics education professor in the Department of Elementary Education, Fac-
ulty of Education, University of Alberta. 

The monograph provides valuable insights and speculations of relevance for 
classroom practice about the problem-solving strategies of young children, and 
suggests a promising methodology for research in problem solving. 

Cost of this publication is $9. per single copy, $8. for five or more copies. 
It is available from: 

Office of the Dean 
845 Education South 
Faculty of Education 
University of Alberta 
Edmonton, Alberta 
T6G 2G5 

PRIMARILY TIME 

(for primary classes) 

-Soderstrom 

This book contains 24 dupl icating masters to aid in the teaching of time. These 
can be used with or without teacher direction, depending on the child's age. 

Hours, half-hours, quarter-hours, and five-minute intervals are presented in a 
variety of ways. Exercises include matching, writing the times, drawing hands, 
and coloring corresponding clocks. Each page includes clocks which review the 
concepts previously taught. Activities have been designed to be fun and to in-
crease in difficulty throughout the book. The pages have been i l lustrated with 
large, basical ly uncluttered i l lustrations to al low for easy coloring when the 
exercises have been completed. Cost is 58.95. 

Avai lable from: 
Western Educational Activities Ltd. 
Box 3806 
Edmonton, Alberta T5H 2S7 

Publ isher: Good Apple, Inc. 
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P l u s + + + 

The foZZo~ing material is reprinted from Issue No. 6 of Plus + + +~ a short mag-
azine informing mathematics educators across Canada about important events, re-
search, curriculum development, and items of national interest. 

Provincial Mathematics Programs in 
Canada (1978-79) 

A draft document, entitled Provin-
cial Mathematics Programs in Canada 
as of 1978-79, has been prepared by 
LaJune Naud, Consultant in Mathematics 
for the Nova Scotia Department of Ed-
ucation, for the Curriculum Committee 
of the Council of Ministers of Educa-
tion of Canada. The data was obtained 
in part from the official provincial 
guidelines and in part through direct 
communication with each department/ 
ministry. In Grades 1-6, it is noted 
generally that there is less emphasis 
on abstraction, more exploration of 
space and shape, more recourse to ba-
sic scales, and a tendency to post-
pone work on fractions. In Grades 
7-9, more emphasis is detected on 
problem solving, application, inter-
disciplinary aspects, and basic nu-
meric skills. Treatment of algebraic 
manipulation, factoring, graphing, 
and statistics varies from province 
to province. In the upper school, 
trigonometry is spread over several 
years. Transformations are increas-
ingly taught and there is a move to-
ward the emphases of Grades 7-9. 
Lists of topics common to all curric-
ula are given. Appendices include 
summaries of answers to questionnaires 
by provincial officials, lists of 
guides and texts, and summary of pro-
grams by provinces. 

The Canadian Mathematics Olympiad 

The twelfth Canadian Mathematics 
Olympiad was held on April 30, 1980. 

Participating were 205 candidates, 178 
of whom were nominated under provin-
cial quotes and 27 by their schools. 
There were five questions, each worth 
20 marks, and one candidate received 
at least 80. The top three students 
were: 
- John J. Chew 
(University of Toronto Schools, 
Toronto) 
$1,000 prize 

- David W. Ash 
(Fort William C.I., Thunder Bay) 
$750 prize 

- Stanislav N. Valnicek 
(Evan Hardy C.I., Saskatoon) 
$500 prize 

Eleven of the top 16 students re-
ceived their certificates and cash 
awards in person from the Honorable 
Pauline McGibbon, Lieutenant-Governor 
of Ontario, at a seminar hosted by 
the University of Toronto in June. 
This was the second seminar which has 
been held for the winners; a previous 
one was held at the University of 
Waterloo in 1979. 

For the past three years, the ad-
ministration of the contest has been 
held under the direction of Professor 
J.H. Burry of the Department of Math-
ematics, Memorial University, St. 
John's, Newfoundland. Now, the con-
test moves to the University of 
Alberta. 

The Olympiad is open to students 
nominated either by the provincial 
Olympiad co-ordinator or by their 
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school principal. The thirteenth Olym-
piad will be written on Wednesday, 
May 6, 1981; nominations should be 
made by Friday, April 3, 1981. For 
further information, write: 

Dr. J.G. Butler, Olympiad Committee 
Department of Mathematics 
University of Alberta 
Edmonton, Alberta T6G 2G1 

Mathematical Education Day 
in Vancouver 

In conjunction with its annual 
winter meeting, the Canadian Mathe-
matical Society organized a day of 
special interest to school teachers 
and community college instructors on 
the theme "Modern Developments in the 
Uses of Mathematics" for Friday, De-
cember 12, 1980. The eight speakers 
were from the University of British 
Columbia and Simon Fraser University. 
Further information on this meeting 
can be had from Professor George 
Bluman, Department of Mathematics, 
University of British Columbia, 2075 
Wesbrook Mall, Vancouver, British 
Columbia V6T 11J5. 

Provincia/Contests and Exams 

The June 1980 issue of delta-K, 
journal of the Mathematics Council of 
The Alberta Teachers' Association, 
edited by Ed Carriger (R.R.1, Site 2, 
Box 4, Bluffton, Alberta TOC OMO), 
carries a report on the C.M.S. 1980 
Alberta High School Prize Examination. 
This contest, won by Robert Morewood 
of Medicine Hat, consists of two 
papers: (1) 20 multiple-choice ques-
tions, (2) 6 problems (delta-x pub-
lishes solutions). One of the prob-
lems asked the contestants to show 
that a solid figure, all of whose 
cross-sections are circles, must be 
a   (the reader will undoubt-
edly identify the missing word). 

In the same issue is a report on 
a diagnostic test of 25 multiple-choice 
questions given to students in intro-
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ductory calculus courses at the Univer-
sity of Alberta. In the most poorly 
answered question, the respondent had 
to identify a parabola through (-1,0), 
(0,-1), (1,0) (diagrammed) as one of: 
y=(x-1)2, y=x2-1, y2=1-x2, y=1-x?, 
none of the foregoing. On the other 
hand, 89 per cent of 2071 students 
identified the real values of k for 
which kx2+kx+1 had no real roots. 

The question paper for the 1977 
Concours mathematique de 2'A.M.Q. ap-
pears in La Gazette des Sciences 
h9athematiques du Quebec, redacteur en 
Chef Marc Bourdeau, Ecole Polytechnique, 
C.P. 6079, Succ. A, h1ontreal H3C 3A7. 
There are seven problems, each labelled 
with a title. 

Sample: 
"La boule de billard" Considerons une 
table de billard de 360 cm par 180 cm 
dont les six poches A,B,C,D,E et F 
sont dispos@es comme dans la figure. 
(A,B,C,D,E,F in clockwise order; B mid-
way between A and C, E midway between 
D and F.) Une balle est frappe au 
point 0, centre du carre ABEF, et 
rebondit pour la premiere fois au 
point P, ~ 48 cm du trou B (et 132 cm 
du trou A). Dans quelle poche ira-t-
elle tomber (on n@gligera la friction, 
le rayon de la boule et de 1'entree 
des poches). 

Canadian Mathematics Education Study 
Group/troupe canadien d'etude en 
didactique des mathematiques 

1981 Meeting: June 5 to 9 at the 
University of Alberta; open to mathe-
maticians and mathematics educators. 
Various groups will study mathematics 
education research, aspects of teacher 
training, mathematics and language, 
the history and pedagogy of mathemat-
ics, etc. Guest speaker: Dr. Jeremy 
Kilpatrick, University of Georgia. 
Information can be obtained from 
J. Hillel, Department of Mathematics, 
Concordia University, 7141 Sherbrooke 
Street West, Montreal, Quebec H46 1R6. 
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Reaclle~~ of ~1Nathematics 
D D 
Qp NOTICES 

New Resource Focusses on Math 
Avoidance 

Guidelines for schools to assess 
the extent of mathematics avoidance 
by girls and to promote the study of 
mathematics by girls (and boys) are 
provided in the new NCTM information 
resource,"Mathematics Education of 
Girls and Young Women." An instrument 
for assessing enrolment in mathematics 
is included as well as a listing of 
resource organizations. 

Many students are exposed to 
powerful influences that discourage 
them from continuing their study of 
mathematics beyond that required by 
school policy. Individuals and or-
ganizations must make commitments to 
assure truly equal opportunities for 
girls and young women to achieve in 
mathematics. Teachers must help 
students recognize their accomplish-
ments and potential in mathematics. 
Information must be given to students 
explaining how the study of mathemat-
ics will affect their future. Too 
many doors to both employment and 
continuing education opportunities 
are closed to those without a suf-
ficient mathematics background. 

Single free copies of this re-
source and NCTM's position statement 
"The Mathematics Education of Girls 
and Young Women" are available from 
the Headquarters Office in Reston. 

How to Study Mathematics 

One NCTM publication that takes 
the mystery out of learning mathemat-
ics is HozJ to Study Mathematics, by 
James Margenau and Michael Sentlowitz. 
This clever, enjoyable book gets right 
to the bottom of the student's math 
difficulties by exposing the most 
common study problems and offering 
easy, effective cures. Available 
from the NCTM for $1.70, this 32-page 
book continues to be one of the NCTM's 
best sellers. 

Crisis in Mathematics Classrooms 

"The shortage of qualified mathe-
matics teachers in United States class-
rooms is one of the most pressing 
problems facing education today," ac-
cording to Dr. Max A. Sobel, president 
of the National Council of Teachers 
of Mathematics. Sobel claims that 
"if we are not able to supply our 
students with qualified teachers of 
mathematics, we will not be able to 
prepare them for participation in the 
technological age of the 1980s. Al-
ready there are reports that the So-
viet Union is far ahead of the United 
States in providing all of their sec-
ondary students with advanced programs 
in mathematics. We face a serious 
crisis in this technological decade 
if steps are not taken to insure an 
adequate supply of mathematics teach-
ers for our schools." 
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In a survey just completed by the 
NCTM in co-operation with the Associ-
ation of State Supervisors of Mathe-
matics and the National Council of 
Supervisors of Mathematics, the major-
ity (61 per cent) of mathematics su-
pervisors reported that "certified 
teachers of mathematics are ver~~ dif-
ficult to find." In some large cities 
there was a ratio as low as one appli-
cant for each ten mathematics teaching 
vacancies. The supervisors felt that 
over the next two years the situation 
would worsen, with 73 per cent pre-
dicting it would be very difficult to 
fill mathematics teaching vacancies 
with qualified people. 

The survey also found that almost 
25 per cent of the reported teaching 
positions in mathematics for the 1980-
81 school year were filled by teachers 
not permanently certified in mathemat-
ics. Faced with classes of students 
and no certified mathematics teachers, 
school systems have found that the 
most popular strategy for dealing with 
the shortage of qualified applicants 
is to assign teachers from other fields 
of preparation to teach mathematics. 
Competition with industries' salaries 
and the difficult teaching conditions 
are the two most frequently cited 
causes for the shortage. 

According to NCTM's An Agenda for 
Action: Recommendations for School 
Mathematics of the 1980s, "public sup-
port for mathematics instruction must 
be raised to a level commensurate with 
the importance of mathematical under-
standing to individuals and society." 

Free Calculator Information 

The NCTM, in co-operation with 
the Calculator Information Center, 
has just announced the availability 
of Uses of Calculators in Secondary 
Mathematics, by Betty J. Krist, West 
Seneca Central Schools/State Univer-
sity of New York at Buffalo. In ad-
dition to suggested activities, this 
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four-page information bulletin pro-
vides pragmatic suggestions and com-
ments with regard to using calcula-
tors as an aid to student learning of 
secondary mathematics. Also, NCTM's 
eight-page listing of "Calculator 
Information Resources" has just been 
updated and is available without charge 
from the NCTM Headquarters Office. 

Toronto: 60th Annual Meeting 

The Meetings Committee and the 
Toronto Program Committee have devel-
oped three opportunities to involve 
you in the 60th Annual Meeting in 
Toronto, April 14-17, 1982. 

Theme Papen~s 

The Toronto Meeting will have an 
added dimension in that, instead of 
one theme, it will have three: moti-
vation, problem solving, and the role 
of technology. Would you like to 
speak on one of these topics? Speak-
ers will be selected on the basis of 
a review of submitted papers. Send 
five copies, typed and double spaced. 
Include a title, brief program de-
scription (25 words or less), the 
proposer's name and school as they 
should appear in the program, and a 
preferred mailing address. The re-
viewing teams will make their selec-
tions known by July 1, 1981. 

Sham Sub j ects 

Any member who has a novel teach-
ing strategy, a special treatment of 
some content area, or any combination 
of these is invited to submit a pro-
posal fora 30-minute presentation 
for the annual "Short Subjects" fea-
ture. Proposals should be submitted 
in triplicate, typed and double spaced, 
and should contain (1) the title; (2) 
the proposer's name and school as they 
should appear on the program; (3) NCTM 
membership number; (4) preferred mail-
ing address and telephone number; 



programs or used as 
Some of these games 
over 170 pages. 

(5) interest level (early childhood, 
intermediate grades, junior high 
school, senior high school, two-year 
college, teacher education, research, 
or general interest); and (6) a brief 
overview of the idea (not more than 
200 words). The Program Committee 
will review the proposals, select 
those to be presented, and notify 
participants on or before July 1, 
1981. 

Reis eanch Prca~ae cz..Q.s 

Program space has also been re-
served for those interested in research 

and its implications for classroom 
teachers, supervisors, and curriculum 
developers. If you wish to be con-
sidered fora place on the program, 
write for full details. Final sub-
missions must be postmarked no later 
than July 3, 1981 to be considered. 

* * * * * * * * * * 

Papers or requests for information 
should be sent to Jesse Rudnick, Pro-
gram Chairman, Ritter Hall 334, Temple 
University, Philadelphia, PA 19122. 

COME OUT FOR MATH 

(Grades 1 - 6) 

-Rue, Hardesty, Fannin 

Seventy-eight games for teaching basic math skil ls. Exciting math games with 
practical math appl ications can motivate chi ldren to learn and retain what they 
have learned. The games included in this book have al l been used successful ly 
in classrooms and remedial math labs. They are suitable for enrichment, prac-
tice, and as teaching tools. They may be incorporated into individual ized math 

free-time activities in more traditional classroom settings. 
are self-checking; most are self-directed. Cost is $9.50; 

Avai lable from: 
Western Educational Activities Ltd. 
Box 3806 
Edmonton, Alberta T5H 2S7 

Publ isher: Incentive Publ ications 
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Why StudyMathematics? 

by J.G. T~i.mou~an 

Department of Mathematics 
University of Alberta 

This article is adapted from a lecture given by the author at the MCATA conven-
tion in Red Deer, November 1980. 

Recently a group of students wrote the provincial education minister and 
asked, "Why do we have to learn division of polynomials? We will never have to 
use it." 

I presume the students were learning how to do the following: 

x360 + x359 + x358 +... +x+l 

x - 1 x361 -1 

We are all faced with these frustrating questions from students. No one 
asks the gym coach where the push-ups that are being taught will be used ten 
years from now. The gym coach's answer would probably be that the exercise is 
helpful in developing good muscle tone. A similar answer about the effects on 
the mind of mathematical exercises would not be accepted. 

Any student who wants to do more in life than shovel snow will have to learn 
mathematics. I will explain some of the reasons why, and then give a specific 
answer to the question about division of polynomials asked by the students. 

You can always ask a student, "What do you want to be when you grow up?" 
One typical answer might be "cattle rancher, just like Dad." At the University 
of Alberta, there is a department in the Faculty of Agriculture and Forestry 
called animal science. Many of the students in this department are interested 
in ranching. Very few of them are scholarly or academically oriented in a tra-
ditional sense. 

To get a B.Sc. degree from the Department of Animal Science, you must take 
a calculus course. To learn this subject, you must have studied subjects such 
as division of polynomials. The degree programs in food science, plant science, 
rural economy, and soil science all require calculus. 

Perhaps your student suddenly loses interest in ranching and wants to work 
in a drug store as a pharmacist. After all, these people translate doctors' 
prescriptions, mix drugs, and count money, and that doesn't appear to require 
advanced training. At the University of Alberta there is a Faculty of Pharmacy. 
Many of the students in this faculty are preparing to become pharmacists. To 
get a degree in this faculty, you are required to take calculus! 
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Now your question might be, "Why do these programs require calculus?" These 
requirements are not set by the Mathematics Department, but by the teachers in 
these other areas. Why do they require a subject that a few years ago was re-
served for engineers and physicists? 

There are several reasons for the requirement of sophisticated mathematics. 
Much of the mathematics they are required to learn is, in fact, useful in under-
standing the work they will do. I will give an example of this when I discuss 
division of polynomials. 

Another reason for requiring the study of advanced mathematics is that it 
helps develop a logical, disciplined approach to problem solving. Such "mental 
tone" is useful in any subject, although it is difficult to explain how any one 
item of mathematics contributes to it. 

Probably the most important reason for requiring advanced mathematics is 
overkill. Certainly the students will have to know and use simple algebra. The 
easiest way to give them confidence in that subject is to push them on to a more 
advanced one. Learning to do mathematics is similar to learning to play a musi-
cal instrument. What seems hard today becomes easy tomorrow, with practice. 
Meanwhile, what you try to learn tomorrow seems impossible, until the next day. 
For a student with average ability taking mathematics, you can assume that real 
understanding lags about one year behind the subject matter. 

For many subjects, such as nursing, dentistry, geography, or education, a 
knowledge of statistics is required. Statistics is easier to understand and use 
if it is preceded by a calculus course. 

Here are some surprising facts of life about mathematics at the university 
level. Calculus 202 is designed for science students who have not had Math 31 
in high school. (We have other calculus classes for mathematics majors, busi-
ness majors, and engineers.) We regard any student who has not had Math 31 as 
being poorly prepared for university mathematics. Out of 1,000 students who 
start in September, 500 will drop out or fail by the end of the first term, and 
only about 300 will achieve a passing grade by the end of the second term in 
June. That means that 70 per cent of the students entering the course either 
have to repeat it or have changed their career plans to accommodate their lack 
of success in mathematics. A large number of these students avoided mathemat-
ics in high school, and never dreamed that the subjects or careers they decided 
upon would end up requiring so much mathematics. 

Suppose your student wants to be a real estate agent. You could suggest a 
commerce degree at a university, but it too requires a first-year course in 
calculus. 

A student can, of course, become a real estate agent without a commerce de-
gree. He or she doesn't really have to know advanced mathematics or, for that 
matter, how to divide polynomials. But if we want to be effective teachers, we 
have to have faith that life is better if one understands as much as one can 
about why things work the way they do. 

Let's return to the problem of using polynomial division. Suppose you want 
to get a mortgage for X60,000 over 30 years, with an interest rate that is equiv-
alent to 1.5 per cent compounded monthly. (Legally, all such mortgages are ad-
vertised on the basis of interest compounded every six months. For simplicity, 
assume that the equivalent monthly rate is given.) 
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What should the monthly payments be? There are books that are published in 
which you can look up the amount required. There are also calculators that can 
produce the monthly payment at the push of a button. You don't have to know how 
the numbers got into the book, just as you don't have to know what causes rain, 
what the moon is, or why we have lungs. On the other hand, knowing how the ta-
bles ~~ere assembled removes some of the sorcery from the process. 

If someone misses two payments, is late with a third, has his interest 
changed at the end of one year, and must pay an interest penalty for paying off 
the whole mortgage upon sale of a house, then no book is going to provide details 
on what amounts should be paid. Now it is necessary to know how the information 
got into the mortgage books so that it can be modified to suit a special situation. 

Set up a line indicating that 30 x 12 = 360 payments worth R each will be 
made at the end of each month. In return for these payments, the mortgage com-
pany will provide $60,000 now. Let i = monthly interest rate = .015. 

60,000 
i i i i  i 
1 2 3 359 360 
R R R R R 

How much is the payment due at the end of the first month worth now? If 

A = how much it is worth now, then at the end of one month it is worth A again 

plus the interest for one month on A, or Ai. Thus, R = A + Ai = A (1 + i). 

This means that the first payment of R dollars is worth I 
R 

i dollars 
today. 

A similar argument for the payment after two months shows that it is worth 

R  
today, and the last payment after 360 months is worth 

R  
today. 

(1 + i)2 (1 + i)360 

All these added together should equal $60,000. Thus, 

60,000 = R +  R  +  R  + ... +  R 

1+i (1+i)2 (1+i)3 (1+i)360 

or 

60,000 = R 1  +  1  +  1  + ... +  1 
1+i (1+i)2 (1+i)3 (i+1)360 1 

. 

Examine the polynomial division result in the second paragraph and let x - +1 i 

Then 1  +  1  +  1  + ... +  1  _ 1 
1) ( 

1 

1+j (1+j)2 (1+j)3 (i+1)360 1+i / \ (1+1)361

which simplifies to 
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1  1 
(1+i)360 

i 

,~ - 1, 
Thus, the monthly rent R is found by solving 



1 

the equation: 60,000 = R  

for R, given that i = .015. 

i 

1 1 

The number (1+i)n is usually symbolized with a which in this 
i n~ i 

case is a These numbers often come up in formulas for finance, and 
360 .015 

there are tables published which calculate them for various numbers of months 

and interest rates. 

We have shown how division of polynomials can be used to understand "^.w a 
formula for mortgage payments is arrived at. Now your potential real estate 
agent will insist that he or she expects to be very successful and could afford 
to hire experts to handle the understanding of such matters. 

I recently served as a consultant for a well -established builder H~iio hid c+~~-
tained an 18-month loan for $12 million. This wealthy and experienced man relied 
on "expert" advice, and apparently had little idea of how his experts wQn? a!;out 
what they were doing. At one point, just before final documents were signed, a 
lender changed an interest rate from an amount compounded semi-annually to one 
compounded monthly. When the builder asked for advice on the matter, he was told 
it was only a minor change. If it were interest on $50, the amount involved 
would have been minor. In relation to the total loan amount, perhaps it still 
was not significant. But the difference amounted to over $35,000, and certainly 
the lender knew that! 

I was called in because what had started out as a simple mortgage loan of 
$12 million at 15 per cent turned out, once the various provisions were accounted 
for, to be a monster with an interest rate of 38 per cent (not including the`ee 
I charged for my services). 

This is the kind of trap that someone can fall into who doesn't spend the 
time to learn something about what experts do. People who will eventually have 
relatively unsophisticated jobs are asked to prepare themselves by taking ad-
vanced courses in mathematics so that they have some idea as to how the experts 
arrive at their conclusions. One consequence is that they are not so intimidated 
by expert knowledge. 

At one time, calculus was regarded as a subject for the last years in univer-
sity. It is now taught in high school. Some of the courses I took in graduate 
school not so long ago are now required of first-year students. This trend will 
continue. 

Learning mathematics is hard work for many students, and it is very tempting 
for them to try to avoid the work by claiming it -is of no use to them. Each 
instructor must radiate with confidence the feeling that every bit of mathematics 
the student is asked to learn in the early years has some positive effect on the 
student's preparation for life. 
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Pythagoras Revisited 

by Vennoy Jvhnsan 

New Trier High School East 
bJinnetka, Illinois 

Reprinted from The Illinois Mathematics Teacher, Vol. 31, No. 3, May 1980. 

In his collection of 371 proofs 
of the Pythagorean Theorem, Loomis 
offers what he calls four kinds of 
demonstrations, those based on linear 
relations (algebraic proofs), on com-
parison of areas (geometric proof), 
on vector operations (quar~ternionic 
proofs), and on mas and velocity re-
lationships (dynamic proofs). The 
point of this brief paper is to add 
a "proof" to Loomis' collection in 
a fifth category that I will call 
"people packing" (a humanistic proof). 

The reader will quickly observe 
that it is not a proof at all, but 
rather a device for reinforcing in 
the student's mind the original mean-
ing of Euclid's 47th proposition. 
For, although in using the theorem 
the relationship is most frequently 
translated into an algebraic formu-
lation, the meaning of the theorem 
is a comparison of the areas of three 
squares. 

The following "proof" works beau-
tifully for a class of 20 to 30 stu-
dents. You may have to round up a 
few more people if you make the fig-
ure larger than suggested. Mark the 
floor with masking tape to form a 
right triangle with sides of approxi-
mately three feet, four feet, and five 
feet, and mark the corresponding 
squares on each of the three sides. 
Invite people to stand, packed tightly, 
inside each of the two smaller squares. 
At this time you might remind the stu-
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dents what the theorem says about 
areas, and point out that the number 
of people standing in the squares is 
an indirect and, of course, very crude 
measure of the areas of those two 
squares. Then move the students to 
the largest square, the one on the 
hypotenuse. VIOLA! They all just 
fit! Of course you could get in one 
extra person, or leave one out and 
the "tightness" wouldn't be noticeable. 
But the image is there, in a dramatic 
and indelibly memorable way, one that 
can be easily referred to if uncer-
tainties arise about the meaning of 
the theorem. 

In spite of the rather ponderous 
and almost pontificial nature of 
Loomis' work, I think he would approve 
of the spirit, if not the rigor, of 
this 372nd "proof" of his beloved the-
orem. I believe it would be seen by 
him as an appropriate response to his 
"hope that this simple exposition of 
this historically renowned and mathe-
matically fundamental proposition ... 
may interest many minds... Read and 
take your choice; or better, find a 
new, different proof...." 

REFERENCE 

Loomis, Elisha S. The Pythagorean 
Proposition, Its Demonstrations 
Analyzed and Classified, 2nd edi-
tion. Ann Arbor, Michigan: Edwards 
Bros., Inc., Litho printers, 1940. 



Operation of Union and Intersection on Sets 

by Dlaheaw Ediye~c 

Pupils in the elementary school 
should have learning activities in 
mathematics which are interesting, 
meaningful, and purposeful. "Learn 
by discovery" is a key concept in 
having pupils develop conclusions and 
generalizations in elementary school 
mathematics. 

Pupils in the first grade can dis-
cover meanings pertaining to the oper-
ations of union and intersection on 
sets, which are disjoint as well as 
not disjoint, providing that the 
learning activities provided for them 
are interesting, meaningful, and pur-
poseful. The operation of union of 
disjoint sets will be discussed first. 

1. Use actual objects or pupils 
in the classroom. Pupils who have 
developed understandings pertaining 
to rational counting can also develop 
important understandings pertaining 
to the union of sets. Two boys can 
stand in front of the classroom rep-
resenting one set, with three other 
boys in the second set. The question 
can be asked, "How many boys do we 
have if the two sets are joined?" 
The order of the sets could be changed 
when these pupils representing the 
two sets are standing in front of the 
classroom. Pupils could inductively 
develop the understanding that the 
operation of union on sets is commu-
tative (pupils would develop the gen-
eralization in their own terminology 
which is meaningful to them). Real 
objects such as books, rulers, pencils, 
crayons, and toys can also be used to 
help pupils understand meanings per-
taining to the operation of union on 

sets as well as the commutative prop-
erty of union. 

2. Use pictures. Pupils enjoy 
looking for pictures in discarded 
magazines in school as well as in the 
home. They can look for pictures of 
boats, cars, trucks, buses, and people. 
Set one could be made up of two cars 
such as a Chevrolet and a Ford, while 
the second set has three members -
Plymouth, Rambler, and Dodge. The 
question that can be answered by pu-
pils is, "If we join the cars in both 
sets to make a new set, how many cars 
do we have in this new set?" The 
commutative property of union should 
also be emphasized by changing the 
order of the two sets. 

3. Use the flannel board. There 
should be felt cut-outs of various 
animals, people, cars, trucks, and 
geometric designs for pupils to uti-
lize while responding to questions 
involving the joining of two sets. 
Using cut-outs which name a variety 
of animals, people, and so forth, 
provide for variety in learning ac-
tivities for pupils, thus helping to 
maintain pupil interest. (The same 
would be true for varying the actual 
objects and pupils in developing sets 
as well as in the use of pictures.) 
When the flannel board is used,as well 
as in previous times, pupils should 
be able to describe a set accurately. 
For instance, the teacher could put 
the following on the flannel board and 
have pupils tell about the set: 

i '- i 
?~ s" i 
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The discussion would end with an 
accurate description of the set. An-
other set could be placed on the flan-
nel board, such as: 

This set would also be described ac-
curately. The question that can now 
be raised is, "If the two sets are 
joined, how many members do we have 
in the new set?" The new set that re-
sults can be visualized by pupils, 
such as: 

i:~~~ ;~~ 
~~wu 
Pupils should understand that what is 
located within the braces makes up 
the members of a given set. The com-
mutative property of union can also 
be visualized by pupils when changing 
the order of the two sets. Pupils at 
this stage of learning need also to 
understand a related understanding to 
the operation of union and that is 
the operation of addition on numbers 
such as 2 + 3 = 5 in the previously 
discussed example. The number of mem-
bers of the first set was two, and the 
number of members of the second set 
was three, therefore, 2 + 3 = 5. 

4. Review previous learnings and 
utilize abstract symbols more fre-
quently. In this stage of achievement 
pupils can deal effectively with more 
abstract symbols than previously. Sets 
on a flannel board can be labelled, 
such as: 

A ={ 

Pupils can work problems using numer-
als only, such as: 

3+2= 

20 

, 3 + ❑ = 5, 

3 2 
2 + 3 = ~, +2 +3 , 

and other addition facts that pupils 
have developed understandings to pre-
viously when persons, objects, pic-
tures, and the flannel board were used. 
The teacher needs to remember that 
learning activities should be varied 
to develop and maintain pupil interest 
as well as provide for individual dif-
ferences among pupils. 

Pupils, toward the end of the 
first grade, can also discover the op-
eration of intersection on sets. The 
operation of intersection on sets 
should be presented shortly after pu-
pils develop understandings pertaining 
to the union of sets which are not 
disjoint. 

1. Use dramatizations. These 
dramatizations should be realistic 
and lifelike. Don, Bill, and John 
are on a committee to feed pets in 
the classroom for one week. Ann, Judy, 
and Bill are on a different committee 
to take care of the plants in the 
classroom during the same week. Pu-
pils could be asked, "4Jho are the mem-
bers of the committee to take care of 
the pets in the classroom this week?" 
The names of the members of the com-
mittee to take care of the pets in 
the classroom this week should be 
written on the chalkboard: 

{Don, Bill, John}. 

"Which pupils are members of the com-
mittee to water plants this week?" 
These names should also be written on 
the chalkboard: 

{Ann, Judy, Bill}. 

Pupils could now see the two sets 
placed side by side, such as: 

{Don, Bill, John}, {Ann, Judy, Bill}. 

The next question that can be raised 
is, "How many members make up the two 
sets if they are joined?" If pupils 



respond with "six," the teacher should 
have the members of both committees 
come to the front of the room in order 
that all pupils can understand that 
there are five members making up the 
"union" of the two sets. On the chalk-
board, the teacher can finish writing 

{Don, Bill, John} U {Ann, Judy, Bill} 

{Don, Bill, John, Ann, Judy} 

during the final dramatization. Sev-
eral dramatizations should be viewed 
by pupils so that they clearly under-
stand the meaning of the operation of 
union sets which are not disjoint. 
Pupils should also understand the com-
mutative property of union through 
dramatizations at this point. 

The teacher should now have pupils 
develop inductively an understanding 
of the operation of intersection on 
sets. Pupils in the classroom can be 
asked, "Who is on the committee to 
feed our pets in the classroom this 
week?" Pupils will respond with the 
following names: "Don, Bill, and 
John." On the chalkboard, the teacher 
can write 

{Don, Bill, and John}. 

The next question asked of pupils 
could be the following: "Who is on 
the committee to take care of our 
plants in the classroom this week?" 
Pupils should respond with the cor-
rect names, "Ann, Judy, and Bill." 
The teacher, on the same line on the 
chalkboard, writes 

{Ann, Judy, Bill}, 

The teacher can now ask, "Which mem-
ber is on both committees?" After 
pupils have responded correctly, the 
teacher can finish writing 

{Don, Bill, John} fl {Ann, Judy, Bill} 

{Bill}. 

Pupils should develop an accurate, 
meaningful understanding of the ab-
stract symbol for the operation of 

intersection. Several dramatizations 
should be used in order that pupils 
understand the meaning of a member 
being common to two sets. 

2. Use the flannel boa~~. Cut-
outs of animals, people, cars, trucks, 
and geometrical designs can be used. 
The teacher can place a felt cut-out 
of a duck, pig, and rabbit in one set, 
such as: 

Beside it, a second set could be placed 
made up of a duck and a cat, such as: 

~~= 
Pupils, under teacher guidance, could 
describe accurately each set. The 
teacher could now ask, "How many dif-
ferent kinds of farm animals would 
there be if we joined the two sets to 
make a new set?" If some pupils re-
spond with "five," in a discussion 
pupils can develop the understanding 
that duck is a member of both sets; 
there are four members in the new set 
which can be visualized by pupils as: 

i`=r„u~:~i ~`4a l` 

ti>~r~ w 
Since "duck" is common to both sets, 

= 3. Use abstract symbols. The 
letters of the alphabet, the days of 
the week, and/or the months of the 
year can be written on the chalkboard. 
For instance, pupils are asked to name 
the first three days of the week for 
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one set; as pupils mention the names, 
the teacher can write the set as 

{Sunday, Monday, Tuesday}. 

Tire teacher can then ask pupils to 
name the last five days of the week; 
the teacher or another pupil can 
write on the chalkboard the second 
set consisting of the last five days 
of the week: 

{Tuesday, Wednesday, Thursday, Friday, 
Saturday}, 

The teacher then asks pupils, "If the 
two sets are joined, what members 
make up the new set consisting of the 
days of the week?" The teacher writes 
the names as they are mentioned by 
pupils. If pupils respond with the 
following as being the union of the 
two sets mentioned previously, "Sunday, 
Monday, Tuesday, Tuesday, Wednesday, 
Thursday, Friday, Saturday," the 
teacher can have pupils look at a cal-
endar in order to name the days of the 
week. Most pupils can, of course, at 
this point recite the days of the week. 
Pupils can inductively develop the 
understanding that 

{Sunday, Monday, Tuesday} U {Tuesday, 
Wednesday, Thursday, Friday, Saturday}= 
{Sunday, Monday, Tuesday, Wednesday, 
Thursday, Friday, Saturday}. 

At this point, pupils can also be 
asked, "Which member is common to both 
sets?" The teacher, after receiving 
the correct response from pupils, can 
write on the chalkboard: 

{Sunday, Monday, Tuesday} ~ {Tuesday, 
Wednesday, Thursday, Friday, Saturday} _ 
{Tuesday}. 

Pupils should notice the symbol "~", 
and how it differs from the symbol 
"U" used in joining two sets. A dis-
cussion should follow in which the 
symbols "U" and "~" become differen-
tiated and understood by pupils so 
that meaningful learning may take 
place. 
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Further learning activities for 
pupils in understanding what, in 
adult terms, would be the "union and 
intersection of sets which are not 
disjoint" could be the following. 

Have pupils name the first two 
months of the year for the first set. 
Next, have pupils name the first three 
months of the year as the second set. 
Write the specific sets on the chalk-
board at the time they are given by 
pupils. Disagreements among pupils 
as to the correct sets wanted can 
make for excellent discussions in the 
classroom; in these discussions pupils 
reveal correct as well as incorrect 
understandings. If pupils want to 
mention the names of months more than 
once in the union of the two previ-
ously mentioned sets, such as incor-
rectly stating that 

{January, February} U {January, 
February, March} _ {January, February, 
January, February, March}, 

the teacher can ask the question, 
"What set is made up of the first 
three months of the year?" After a 
discussion, pupils will generalize 
that the set consisting of the first 
three months of the year is 

{January, February, March} and not 
{January, February; January, February, 
March}. 

Pupils could then be asked which 
member or members are common to both 
sets. The teacher can write pupil 
responses on the chalkboard as they 
are given, using the appropriate 
symbols for sets named and the correct 
symbol for intersection of the two 
sets. 

The order of sets can also be 
changed so pupils can inductively 
understand that in union and inter-
section of sets the order is not 
important. 



? ? ? Problem Corner ? ? ? 

edited by LU-i.2.2,%am J. Bn.uce and Rvy S.~nc2a,vr. 

University of Alberta 
Edmonton, Alberta 

Problems suggested here are aimed at students of both the junior and senior 
high schools of Alberta. Solutions are solicited and a selection will be made 
for publication in the next issue of delta-x. Names of participants will be in-
cluded. All solutions must be received (preferably in typewritten form) within 
30 days of publication of the problem in delta-K. 

Mail solutions to: Dr. Roy Sinclair or Dr. Bill Bruce 
Department of Mathematics 
University of Alberta 
Edmonton, Alberta T6G 2G1 

* * * * * * * * * * * * * * * * * * 

Solutions to Problems 2 and 3 will be published in the next issue of delta-K. 

Problem 4: 

(submitted by Dr. A. Meir, University of Alberta) 

Let p be a prime number and a be a positive integer. Show that 

(a-p)3 + a3 = (a+p)3 cannot be true. 
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Rec. Corner 

].. Cut the cake into 8 pieces using only 
3 cuts. 

~. 

Move just one pail and end up with an alternating pattern of full and empty 
pails. 

3. Study the following examples: 

47 52 36 
x43 x58 x34 

2021 3016 1224 

These products can be written 
in one line in seconds. 

What characteristics are common to all three examples? 

What is the short-cut method? 

Try your method on these: $ 5 7 1 
x85 x79 

Why does it work? 
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IDEAS 
Gleaned from the 20thAnnuaIMCATA Meeting 

Ideas in this article were adapted from a session by Jim Barnes, presented at 
the 20th Annual MCATA Meeting held in Red Deer on November 7 and 8, 1980. 

These are Special! 
Grade Level: 2- 72 

These are 
special. 

Decide on any mathematical 
concept. Put examples of 
the concept in the left col-
umn, non-examples in the 
centre column, and some ex-
amples and some non-examples 
in the right column. Stu-
dents are to decide which of 
those in the right column 
are examples. 

EXAMPLE: Prime numbers 

These are not 
special. 

Which of these 
are special? 

* * * * * 

* 

* 

* 

* 

* 

* 

* * * * 

* 

* 

* * 

* 

* 

Number Puzzle 
Grade Level: 4-8 

1. Use each of the digits 1-9 once so that the 
sum of each side is 17. 

2. Rearrange so that the sum of each side is 20. 

3. Rearrange again to make the largest sum. 
What is the largest sum? 
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Other IDEAS 

r 
27 3 64 4 

1 1 343 7 

6 8 2 

What number goes in the empty cell 
to maintain the pattern? 

In this figure, each 

letter stands for a 

different digit. Row 

one represents a Q 

three-digit number. 

Row two represents a two-digit number 

that is the sum of the digits in row 

one. Row three is a single-digit num-

ber that is the sum of the digits in 

row two. Find the digits. All num-

bers are in a base ten notation. 

Q R D 

R T 

Make 21 

4 5 

8 2 

1 7 

9 0 
Put the same number in each corner 
to make the sum of each row and each 
column 21. 
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Make 27 

Make the sum of the three numbers in 
each circle 21. Use only the numbers 
1-14 and each number only 

once. 



Beyond the Usual Constructions 
by McCbni.ed Df✓svvt 

University of Wyoming 
Laramie, Wyoming 82Q71 

Reprinted with permission from the Mathematics Teacher, May 1980 (Vol. 73, 
No. 6), copyright 1980 by the National Council of Teachers of Mathematics. 

Teacher's Guide 

Grade level: 7-12. 

Introduction: Basic constructions con-
cerning triangles and the nine-point circle 
were introduced in this column by Allen in 
1972. There are other interesting relation-
ships concerning triangles and circles that 
can be explored by using constructions. 
The activities below provide additional 
construction experiences. 

Materials: Compass, protractor, straight-
edge, and copies of the next three sheets for 
each student. 

Objectives: After a review of similarity of 
triangles, congruence of circles, work with 
half planes, and the constructions of cen-
troid, orthocenter, circumventer, incenter, 

and the nine-point center and nine-point 
circle of a triangle, the following set of ex-
ercises can be used as motivational mate-
rial for further discussion of special rela-
tionships derived from a triangle and 
previously mentioned basic constructions. 

Directions: Make copies of the following 
pages—enough to allow for student mis-
takes. You may need to review the basic 
constructions if you haven't worked with 
them recently. These include bisecting an-
gles, constructing a perpendicular from a 
point to a line, and constructing a per-
pendicular bisector of a segment. Appro-
priate discussion should follow each activ-
ity, and the interested student could pursue 
similar material as a class project. 

So/utions 

1 B. Angle bisectors of dJKL are altitudes 
of i,ABC. 

Note: If a nonacute t~ABC is used, the alti-
tudes will intersect outside the triangle so 
the relationship in I B will not hold. 
2C. The segments are concurrent. The 

point at which they are concurrent is 
called the Fermat point of the ABC 
(denoted f). 

D. AA', BB', and CC all have the same 
length. 

E. The measures of the six angles are 
congruent. 

3C. PQ~~JK, PR~~JL, and QR~~KL, and, as 
such, OPQR and dTKL are similar. 

4D. The points M, N, and O are collinear. 
This line is called the Simson line ojP 
for the triangle. 

5. Note: This activity should be done as 
a parallel construction to Euler's nine-
point circle (see Allen). 

SD. The nine-point center of A,4BC is Z. 
The nine-point circle of ~,4BC is the 
circumcircle of dIKL. 

REFERENCES 

Allen, Charles E. "Activities: Mission—Construc-
tion." Mathematics Teacher IS(November 1972); 
631-34. 

Eves, Howard. fundamentals ojGeometrv. Boston: Al-
lyn &Bacon, 1969. 
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Idea 

Prepared by M. Ben.nadi.ne Tab2en, Assistant Instructor, 
Indiana University, Bloomington, Indiana 

and Manc.eyn HaP.~ Jacabhan, Title 1 Mathematics Co-ordinator, 
Monroe County Community School Corporation, Bloomington, Indiana 

Reprinted with permission from the Arithmetic Teacher, September 1980 (Vol. 28, 
No. 1), copyright 1980 by the National Council of Teachers of Mathematics. 

The Ideas this month asks stu-
dents to make estimates and to be 
alert to the reasonableness of re-
sults. Estimating answers and get-
ting approximate results are impor-
tant skills for consumers when they 
are doing quick calculations. Alert-
ness to the reasonableness of a re-
sult is a valuable skill to accompany 
calculator usage. 

IDEAS For Teachers Levels:7-4 

GUESS AND TEST 

Ub j eat,%v e 

Experience in estimating quanti-
ties and gathering data. 

Ma~eli,i.a.P~ needed: 

• A clock or watch that measures 
seconds, or timers for measur-
ing 15, 30, and 60 seconds. 
One copy of the worksheet per 
student. 

Rev~.elu: 
How to measure 15, 30, and 60 
seconds. 

D.ucecti.av~ fan .teaehe~ 
1. Ask each student to guess how 

many times he or she could do the 
activities in the 15-second cate-
gory. Have them write their es-
timates in the "Guess" boxes. 

2. Then have students work with part-
ners to time one another in doing 
the activities. 

3. Next, students should compare their 
"Guess" and "Test" columns. 

4. Have them follow the same proce-
dure for the 30-second and 60-
second questions. 

5. When they have finished guessing 
and testing, ask them to circle 
their best guesses. 

Ex~en~~.an: 
1. Have students make up Guess-and-

Test activities of their own. 

2. Make a class "Record Book" for 
these and other activities. 

IDEAS For Teachers Levels:3-4 

GUESSTIMATES 

Ub j eeti.ve: 
Practice in estimating quantities, 

gathering data, and inspecting data to 
find the most reasonable answer. 

Ma~tehi.a.P.s needed: 

• A clock or watch that measures 
seconds. 

• Copies of the worksheet. 

Rev,l,ew:' 
How to measure seconds and the 

number of seconds in a minute. 
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D.viceeti.ovV~ bon ~teaehehs: 
1. Ask each student to guess how 

long it would take her or him to 
do each of the activities in the 
box at the top of the page. Have 
them write their estimates in the 
"Guess" column. 

2. Have the students work with part-
ners to time the activities. 

3. For the second exercise, students 
should answer yes or no based on 
their past experiences. Have 
them discuss and defend each an-
swer in this section. 

Ex~ews~.on: 
Have students make up some exer-

cises like those in the second section 
to try on each other. They should try 
them out on themselves first. 

IDEAS For Teachers Levels:5-6 

LEAD-FREE MATH 

Ub j ee ti.ve: 
Practice in rounding off numbers 

and estimating the results of addition, 
subtraction, multiplication, and divi-
sion with whole numbers. 

Mateh.%aP~s needed: 
• Six markers (chips, cubes, pieces 
of paper, beans, paper clips, or 
anything else that will fit in the 
squares on the worksheet) per 
student. 

• Calculators. 

Rev~.ew: 
How to round off numbers and make 

estimates. 

D~.nee~,i.aws ban ~teaehene 

1. Without writing anything down, 
students should estimate the an-
swer to each example in the squares 
and put a marker in the square that 
would give an answer closest to the 
answer given. 

2. For the last two problems, stu-
dents should put a marker on the 
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number that will give the indi-
cated answers. 

3. When they are finished, the stu-
dents should check their answers 
with a calculator. 

Av~swe~us : 
184 - 129; 636 6; 195 x 3; 
1289 - 817; 34; 1000. 

IDEAS For Teachers Levels:7-8 

GETTING THE LEAD OUT 

Ob j ee,ti.v e: 
Practice in rounding off numbers 

and estimating the results of addi-
tion, subtraction, multiplication, 
and division problems with decimals. 

Ma~eh,i.ak~ needed: 

Seven markers (chips, cubes, pieces 
of paper, beans, paper clips, or 
anything else that will fit in the 
squares on the worksheet) per 
student. 
Calculators. 

Revs ew: 

How to round off numbers and esti-
mate answers. 

D.ih.ecti.an~s ban ~eachet~s: 

1. Without writing anything down, 
students should estimate the 
answer to each of the examples 
in the squares and put a marker 
in the square that would give 
an answer closest to the number 
in the answer column. 

2. For the last three problems, stu-
dents should put a marker on the 
number that will give the indi-
cated approximate answer. 

3. Students should check their an-
swers with a calculator when 
they are finished. 

Answer 

9 2; 50.3 - 30.28; 0.6 18.6; 
0.1 22; 300; 48.8; 0.84. 



I 

... 

D 

In 15 seconds: 

S Name 

Guess aad Est 

How many times could you—
i • tap your foot? 

• make a fist? 

• blink your eyes? 

• snap your fingers? 

Go back and drele your best guess 

Guess Test 

In 30 seconds: 

How far could you count by fives? 

How many foods could you name? 

How many times could you tie your shoe? 

How many times could you tap your foot? 

Go back and circle your best guess. 

Guess Test 

In 60 seconds: 

How far could you count by ones? 

How many people in your class can you name? 

How many numbers could your write? 

How many times could you tap your foot? 

Go back and circle your best guess. 

Are you a good guesser? ❑Yes ❑ No 

From the Arithmetic Teacher, September 1980 

Guess Test 

 ►--• 
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D p~ Name 

Gruesstimates 
How tong would it take you to—

• hop 10 times? 

• snap your fingers 20 times? 

• count backwards from 20? 

• count by 5's to 100? 

• write the numbers you say when 
you count by 2's to 50? 

• tie your shoe 10 times? (or someone else's) 

• write 40 X's on your paper? 

• write your name, address, and 
telephone number? 

Go back and circle your best guess. 
Are you a good guesser? ❑yes ❑ no 

Guess Test 

Would you believe—

Gary hopped 10 times in 5 seconds? 

Ursula counted by 5's to 100 in 10 seconds? 

Emily wrote by 2's up to 40 in 75 seconds? 

Sheila counted backwards from 20 in 5 seconds? 

Steve snapped his fingers 40 times in 3 seconds? 

H 

From the Arithmetic Teacher, September 1980 
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A 

55 = 

S Name 

(No penctls allowed) 

6 + 97 15 x 25 

100 _ 25 184 — 129 

585 = 

834 195 
— 429 x 3 

439 
+ 316 191235 

12 x 

106 = 

636 _ 6 79 
+ 87 

136 26 
— 68 x 6 

472 = 

is approximately 400 

12 

418 

34 

Use a calculator to check your answers. 

From the Arithmetic Teacher, September 1980 

75 
1289 233 

+ 115 
_ 817 

174 1860 5 x 3 
- 

10 000 

100 

1000 

23 is 
approximately 

40 
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S Name 

Getti.~g The Lead out 
(That is, don't use your pencil to figure these out) 

~ ►-1 

The answer is— Which one is the problem? 

4.5 4.00+0.05 8.6-2.1 0.9x0.5 9=2 

20.02 400.04 _ 2 50.3 - 30.28 1.802 + 2 1001 x 0.2 

21 45.6-1.46 17.5+1.35 15.5x0.2 6 18.6 

220 180 + 0.40 2.2 x 10 320 - 10.0 0.1 22 

0.06 x 

84 

8.4 

0.84 

0.3 

3 

300 

is approximately 20 

488 

4.88 

48.8 

0.03 is approximately 30 

Check your answers with a calculator 

- 0.1 is approximately 500 

~--~ N 

From the Arithmetic Teacher, September 1980 
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