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National Council of Teachers of Mathematics 

Regina Meeting 

October 23-25, 1980 

Host: Saskatchewan Mathematics Teachers' Society 

The Saskatchewan Mathematics Teachers' Society invites mathemat­
ics teachers at all levels to the center of the Canadian grain 
belt for an outstanding NCTM meeting on October 23-25, 1980. 

Regina, a city of 155,000, is located mid-way between Montreal 
and Vancouver. It is the heartland of rich Canadian prairies, 
home of the Royal Canadian Mounted Police, focus of potash pro­
duction, and has large man-made parks, lake, and recreational 
areas. 

The conference will focus on the current status of problem­
solving, micro-computers and calculators, applications of math­
ematics, and mathematics education for the 1 80s. Notable 
speakers include NCTM President Max A. Sobel; former NCTM pres­
idents John C. Egsgard and E. Glenadine Gibb; Charles E. Allen, 
Oscar F. Schaaf; Jane Martin; Gail Lowe, R.D. Phillips of Aus­
tralia, Frank Ebos, W. Stannard, David H. Wheeler, Tom Kierens, 
Ruth Hoffman, Joseph Agassi, David Robitaille and Jim Prekeges. 
More than 70 sessions and workshops are planned. 

Hotel rooms have been reserved at the Sheraton Centre and Sas­
katchewan Hotel. All convention activities will be in these 
two facilities. 

The complete program booklet was mailed in July to NCTM members. 
Others may request copies from the NCTM Headquarters Office, 
1906 Association Drive, Reston VA 22091. 
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From the Editor's Desk 

Future meetings of The National Council of Teachers of 
Mathematics: 

"Name-of-Site" - Regina, Sask., October 23-25, 1980 
59th Annual Meeting - St. Louis, Mo. , April 22-25, 1981 
60th Annual Meeting - Toronto, Ont., April 14-17, 1982 

For other meetings, see the listings in The Arithmetia Teaaher 
or The Mathematias Teaaher. Some of these meetings may be con­
venient to a few of you, while the above should interest many 
more by reason of location or nature of meeting. 

We wish to acknowledge many years of good and faithful ser­
vice on the part of Don Hinde, who is retiring as Math Council 
treasurer. Thanks for all your hard work: Don, and good luck in 
future endeavors. 

I would also like to thank all of you for your part in mak­
ing delta-k a newsletter/journal which has partially met the 
needs of MCATA members as a regular item of communication. Thank 
you for your articles, items of information, activities and ideas. 

At the time of writing this editorial, the Council lacks a 
vice-president, treasurer, new editor, three directors and a math­
ematics representative. Perhaps some members who are not now too 
active in professional activities would let the executive know if 
they are willing to use their talent to he.lp MCATA continue to 
serve mathematics teachers throughout Alberta. 

Our annual meeting this year is a little later than usual, 
and will be held on November 7 and 8 at the Capri Hotel in Red 
Deer. Tell us if this is a better time for you when you see us 
in Red Deer. Further information is included in school mailings 
and in The ATA News, along with registration forms. 

Ed CaJl/r.,<,geJt 
Editor 
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An Alternative Course for the 

"/ Hate Math and I've Never Been Any Good At It" Student 

by Elaine V. Alton and Ju.d-Lth L. Ge.Mting 
Indiana University - Purdue University at Indianapolis 

We've all encountered this stu­
dent. Probably his (or her) dislike 
of mathematics comes from his previ­
ous lack of success with mathematics 
courses. His understanding of what 
constitutes mathematics is usually 
limited to visions of very complex 
arithmetic manipulations, with per­
haps some x's and y's scattered 
throughout. 

A high school student such as this 
is one whose career goal probably does 
not include college, or, if it does, 
not in a discipline where any knowl­
edge of algebra is required. This stu­
dent is either unprepared for or unin­
terested in first-year algebra; per­
haps even unprepared for or uninterest­
ed in a general mathematics course. 
Many states have a graduation require­
ment of one year of mathematics. What 
opportunities C9n we offer this stu­
dent to meet such a requirement? 
Should he be "retreaded" in a course 
containing the type of mathematics 
with which he has already had diffi­
culty and which aims to prepare him 
for a level of mathematics he will 
probably not use? 

Some schools are trying an alter­
native approach by offering a mathe­
matics course designed to awaken the 
student's appreciation of mathematics 
in his world. Facility with computa­
tion is not one of the objectives of 
such a course, but hopefully the stu­
dent will have a better understanding 
of mathematical thinking in a i,,lider 

4 

sense and be aware of uses of mathe­
matics which affect him as a citizen, 
regardless of his occupation. 

At the college level, similar 
problems exist with a large number of 
students. Why should an English ma­
jor learn how to solve a quadratic 
equation? Can't we offer something 
more appropriate to satisfy a gradua­
tion requirement? In this article, 
we will discuss an alternative mathe­
matics course which we developed at 
Indiana University - Purdue University 
at Indianapolis (IUPUI). There is 
nothing in the course, either in con­
tent or prerequisites, which makes it 
necessarily a college-level course. 
In fact, almost the same course is 
offered in several local high schools. 
If you are interested in developing an 
alternative mathematics course for 
your own school, the following discus­
sion may prove helpful. 

In all phases of setting up our 
course at IUPUI, that is, in the for­
mulation of objectives, selection of 
text and topics, choice of methods of 
presentation, et cetera, we attempted 
to keep in mind the special needs and 
attitudes of the group of students who 
would take the course. In particular, 
we anticipated that many students 
would dislike or fear mathematics due 
to past failures; would have little 
awareness that mathematics enters in­
to aspects of life where, as educated 
citizens in a technological society, 
they should strive to make informed 



decisions; and would think of mathe­
matics as pretty dry and uninteresting 
stuff. Many of our students did in­
deed fit this picture, but we were 
pleasantly surprised at the number who 
really did not dislike mathematics -
they simply had no need for traditional 
mathematics in their course of study. 

At the beginning of the course, we 
shared with the students three broad 
objectives which had been formulated, 
namely: 

1. to give you an insight into math­
ematics as a way of thinking, as 
an area of human endeavor, an art 
and a science that has been both 
useful and interesting to mankind 
throughout history; 

2. to help make you aware of the ways 
in which mathematics touches your 
everyday life ; 

3. to show you that mathematics can 
be fun. 

As part of the course evaluation at 
the end of the semester, we gave the 
students another copy of the objec­
tives and asked how well they thought 
each had been met. There were sur­
prisingly positive comments; in fact, 
this was overall the most highly 
rated item in the course evaluation. 

Choices that we made in each of 
the following four categories were 
influenced by our desire to achieve 
the course objectives. 

1. Textbook 

We used Mathematics, A Human En­
deavor, by Harold Jacobs, W.H. Free­
man and Company, 1970. This is a 
visually appealing book in an easy­
to-read format. It does not over­
whelm the student, but at the same 
time has a number of interesting prob­
lems which do require thinking. In 
addition, there is an excellent teach­
er's guide to accompany the text, 

which is filled with ideas for addi­
tional discussion, demonstration, et 
cetera. This guide, unlike many others, 
is a truly practical supplement. 

2 • To pi CA 

We covered the following topics 
from the textbook: inductive and de­
ductive reasoning, number sequences, 
counting, probability, statistics, 
topology. In addition, we included 
a unit on metric measurement and one 
on computer science. These were 
done in the same spirit as the mate­
rial found in the textbook. The text 
contains enough material to be used 
for a one-year high school course. 

3 • Co U/t.,6 e R eq uJA em env.i 
Grades in the course were based on 

homework problems, a series of short 
tests, a brief term paper and class 
participation. Often, the class broke 
into small groups and the members of 
each group worked together on homework 
problems. There was a test after each 
topic. The tests grew progressively 
harder during the course of the semes­
ter, but the students did not seem to 
notice, or at any rate did not object. 

We provided three topics for the 
term paper - Fibonacci numbers, magic 
squares, and the four-color problem. 
Each of these is a topic which is easy 
to understand, interesting, and about 
which there is a lot to say; of course, 
there is more now to say about the 
four-color problem than there was when 
we first taught this course! We pro­
vided a short list of references for 
each topic, but a number of students 
found additional references and wrote 
quite good papers. A student could 
also write a paper on an approved top­
ic of his own choice. Class partici­
pation was a component of our grading 
scheme because it was essential to 
the success of the method of presen­
tation we used. 
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4. Method o 6 P1tue_nta;t,c_on 

This was probably the most unique 
feature of the course. We decided 
that mathematics did not need to be 
presented as a spectator sport, and 
we attempted to involve each student 
in an active learning experience. 
We never gave a single lecture in the 
course. Instead, the students par­
ticipated in activities or experiments 
designed to lead them to ask questions 
and formulate and test conclusions. 
Some of the activities were individual, 
some were done as demonstrations by 
volunteers from the class, but most 
were done within the small groups men­
tioned earlier. The membership of the 
groups developed quite naturally, and 
as the semester progressed there was a 
lot of mutual help and support going 
on in the individual groups. 

We used a lot of instructional 
aids - posters, models, overhead trans­
parencies, handouts, demonstrations, 
readings or pictures from other books -
to stimulate discussions. The teach­
er's guide to the text provided many 
excellent suggestions, such as the "pa­
per cutting race, " to introduce the 
Moebius band and the topology unit. 
At the very least, it was impossible to 
sit passively in this class, and we 
certainly kept everyone awake! 

There was one more unusual feature 
to this course. We submitted a course 
proposal, which was approved a year be­
fore the class was scheduled. The se­
mester before the course was offered, 
both of us were involved in planning 
the course objectives, content, and re­
quirements, as well as in developing 
and collecting instructional materials. 

When the class actually began, we 
used what might be called "cooperative 
teaching. " Each of us attended every 
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class, and while one person was re­
sponsible for directing the class ses­
sions during a given topic, the other 
person knew what was going to happen 
each day and could aid in guiding the 
discussion, setting up for a demon­
stration, or working with the groups. 
The short tests for each topic were 
designed jointly; we conferred on 
assignment of final grades. Because 
this is not a cost-effective way to 
teach any but a large class, we have 

' not repeated this arrangement, but 
it was a good way to initiate a 
course of this nature and was an in­
teresting experiment. You and another 
teacher might want to try this arrange­
ment if you have the opportunity to 
combine several classes. 

How successful has this course 
been? From all reports, the high 
school course has been well received 
and has apparently reached some pre­
viously turned-off students. Our 
own course at IUPUI has received 
high student evaluations and has 
grown slowly, in spite of the fact 
that mathematics is not a specific 
graduation requirement for many 
programs. 

If you are interested in be­
ginning such a course at your own 
school, you may encounter some op­
position from faculty or administra­
tors who feel the course is not suf­
ficiently mathematical (read compu­
tational). One reply to this is that 
the student has not benefited much 
from his past computational courses; 
at least in an alternative course 
such as this he has a chance to learn 
some new mathematical ideas and de­
velop a new and more positive atti­
tude toward mathematics. One of our 
students said, while working with 
geometric sequences, "I was never any 
good at mathematics, but this is fun." 



Introducing Calculus to High School Students 

by Ve,d P. Madan 
Red Deer College, Red Deer, Alberta 

When you first took mathematics, 
the study was primarily concerned with 
the "arithmetic" - a subject dealing 
simply with such elementary operations 
in mathematics as addition, subtrac­
tion, multiplication and division. 
The arithmetical concepts were then 
explored further by introducing alge­
bra, which provided answers to most 
everyday mathematical problems. Af­
ter learning algebra, you almost be­
came an independent person, who could 
handle the complexities of a shopping 
spree all alone! 

The geometrical concepts probably 
were introudced along with the alge­
braic, and so you began to appreciate 
the beauty of nature. Geometry pro­
vided another dimension to the ab­
stract mathematical knowledge. However, 
to meet the future challenges of the 
world of math, you had to pursue yet 
another investigation - the so-called 
study of "trigonometry. 11 Tri gonome­
try utilized the knowledge of algebra 
and geometry and made you a more ma­
tured teen-mathematician. All this 
because you were now studying higher 
math, or the advanced math, as some 
people put it. 

You have thus studied arithmetic, 
algebra, geometry and perhaps trig­
onometry as well in this sequence; 
have you given any further thoughts 
as to what subject in math would be 
next, and why? Both algebra and 
geometry have provided valuable ser­
vice in finding solutions to many 
problems, and they are undoubtedly 

still irreplaceable when it comes to 
specific solutions. But, with the 
progress of science and technology, 
mathematicians have had to look for 
yet other means that will account 
for the instant variations and/or 
accumulations of the factors influ­
encing the problem. To give you an 
example, consider the problem of 
calculating interest. Algebra could 
be used for the problem if the in­
terest was derived on an annual or 
even a monthly basis; how difficult 
would it be if the banks were to al­
low interest daily, hourly, or in­
stantly? So, to catch on with the 
changing needs of the society, we 
must study yet another branch of 
mathematics, namely, calculus. 

Luckily, this new subject has al­
ready been developed in great depth. 
The main objective of this article is 
to convince you that our studies in 
mathematics would not only be incom­
plete, but also incomparable, without 
the knowledge of calculus. 

W. Leibniz (1646-1716) and Isaac 
Newton (1643-1727) independently in­
vented two different phases of calcu­
lus. These are classified as differ­
ential calculus and integral calculus 
respectively. Differential calculus 
investigates functions and calculates 
certain limiting values. The central 
concept here is that of the derivative. 
The investigation of many problems is 
unthinkable without the concept of the 
derivative. Integral calculus, on the 
other hand, is a limiting process 
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which determines the area bounded by 
a curve or the volume enclosed by a 
surface by approximation techniques. 
Newton recognized in 1665 that differ­
entiation and integration are inverse 
problems to each other. 

As mentioned earlier, the main 
reason for studying calculus is that 
differential calculus and integral 
calculus both have tremendous appli­
cations. Applying the theory of dif­
ferential calculus, we can find the 
solutions to maxima or minima prob­
lems, study related rates, and sketch 
the graphs of given functions, while 
integral calculus can determine arc 
lengths, surface areas, and volumes. 
Differential and integral calculus 
are used jointly to describe some im­
portant relationships in mechanics 
and vector analysis. The applications 
in mechanics are concerned with the 
work, moment, centre of mass, et cetera. 
Vector analysis studies vector fields 
and flows of physical quantities via 
the important theorems of Gauss and 
Stokes. 

The basics of calculus are not just 
useful to professionals in the mathe-

MATH PUZZLES 

{Primary grades) 

- Parker 

matics area. Academics in many other 
disciplines, such as engineering, phys­
ics, chemistry, biology, economics and 
medicine, are also dependent upon cal­
culus directly or indirectly. 

A basic two-semester course in 
calculus generally begins with the 
study of topics such as the function 
and the limit. These are the concepts 
which have given birth to the subject 
of calculus. A function is a rule 
which expresses the relationship be­
tween two quantities called the var­
iables {independent and dependent 
variable). Limit is the value which 
the function approaches as the inde­
pendent variable "x" approaches a 
fixed value "a. " 

Once you realize that in actuality 
all problems of the world are one func­
tion or the other and their instantane­
ous response is a limit, you will find 
yourself in the realm of calculus, and 
having learned some basic rules of cal­
culus which relate to the differentia­
tion and integration techniques, you 
will find yourself surrounded by nu­
merous applications of calculus as they 
unfold, one after the other! 

Two duplicating master books - Book l: Addition and Subtraction to 10; Book 2: 
Addition and Subtraction to 20. Twenty duplicating pages in each book. Stu­
dents do the math problems and then put the puzzle together. When the puzzle 
is completed it forms a picture of an animal. Cost is $6.25 for each book; 
20 pages of masters plus two answer pages. 

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

Publisher: Creative Teaching Press 
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Six New Publications from ERIC 

The follo�ling publications are now available from ERIC Clearinghouse for 
Science, Mathematics, and Environmental Education, The Ohio State University, 
College of Education, Third Floor, 1200 Chambers Road, Columbus, Ohio 43212. 

An Analysis of Mathematics Education in the Union of Soviet Socialist Repub­
lics (USSR). This publication was prepared at the invitation of the National In­
stitute of Education to report on the current status of mathematics education in 
the USSR. The booklet discusses the curriculum in Soviet schools, instructional 
practices, research ideas and the general milieu of the students, teachers, par­
ents and others in a system that has a different heritage, and thus different 
strengths and weaknesses, from the American system. 178 pages, $4.25 

* * * * * 

Mathematics Education Reports contains abstracts of all papers presented in 
the research reporting sessions of the NCTM 58th annual meeting in Seattle, Wash­
ington, April 16-19, 1980. 53 pages, $2.50 

* * * * * 

Calculators: A Categorized Compilation of References will assist teachers, 
researchers, and others who need and want useful references on calulators which 
might be of immediate aid to them. 180 pages, $5.50 

* * * * * 

Applied Mathematical Problem-Solving is the result of a collection of papers 
on varied perspectives on applied problem-solving that was presented at a confer­
ence held at Northwestern University in 1978. The booklet contains a wealth of 
information on various related topics, as well as trends in research and models 
for applied problem-solving. 257 pages. $6.50 

* * * * * 

Some Theoretical Issues in Mathematics Education: Papers From a Research Pre­
session. This booklet contains papers presented during the NCTM Research Advisory 
Committee and Special Interest Group for Research in Mathematics pre-session at 
the NCTM 58th annual meeting in Seattle. 74 pages, $2.50 

* * * * * 

Understanding the Realities of Problem-Solving in Elementary School. As the 
title suggests, this booklet has practical pointers for "real" teachers to help 
"real" children as they consider the book's numerous ideas and put them to use in 
the classroom. 66 pages, $2.00 
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Calculator Information Center 

The Calculator Information Center 
at The Ohio State University has re­
ceived funding from the National In­
stitute of Education for another year 
of operation. The NCTM has a subcon­
tract with the Center to aid in the 
distribution of information about cal­
culator uses in education. Reference 
Bulletin No.25, citing selected refer­
ences on calculator activities and re­
search at all levels, has been mailed 
to those on the Center's mailing list. 
If you would like a copy (and would 
like your name added to the mailing 
list to receive future reference bul­
letins), contact the Calculator Infor­
mation Center, 1200 Chambers Road, 
Columbus, Ohio 43212. 

Several annotated reference bul­
letins will be developed this year, 
and another is scheduled for mailing 
in January. The Center will also pro­
duce three information bulletins (in 
August, January, and February). Write 
to the Center or to NCTM for these 
bulletins, which are designed for 
readers with specific interests. The 
first one will contain secondary-level 
activities. 

In early 1981, the Center will pre­
pare an annotated bibliography contain­
ing references located since the June 

1979 bibliography (available from ERIC/ 
SMEAC at a cost of $5.50), and a set 
of critical abstracts of research with 
calculators. Finally, a state-of-the­
art review was to be sent to all on 
the mailing list in August. 

Previous materials produced by the 
Center are available from the ERIC Doc­
ument Reproduction Service (Box 190, 
Arlington, Virginia 22210): 

• Reference Bulletins from the Cen­
ter - ED 167 426 

• Information Bulletins from the Cen­
ter - ED 171 5 7 4 

• State-of-the-Art Reviews on the Use 
of Calculators - ED 171 573 

• Investigations with Calculators: Ab­
stracts and Critical Analyses of 
Research - ED 171 572 

• Investigations with Calculators: 
Supplement - ED 171 585 

If you want to continue to have 
your name on the Center's mailing list, 
you must inform them. If you have not 
done so, your name was removed from 
the mailing list as of July l. 

References on Instructional Activities, Research Reports, 
and Other Topics Related to Calculator Use 

Excerpts from the Calculator Information Center Reference Bulletin No.25, May 1980. 

References have been selected from those collected during the past year. 
They are grouped to aid you in locating materials 1-,rhich you might find par­
ticularly useful. 
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Activities for Students, K-12 

Bitter, Gary. "Count on the Calculator!" Teacher, 96:67-68ff, February 1979. 

Use of calculators for elementary students is recommended, so that they 
may concentrate on the sense of a problem. Activities on place value, 
estimation, and operations are suggested. 

Dickson, T.R. The Hand Calculator Handbook. Aptos, California: Alchemy Press, 
1978. 

Calculator algorithms for problems ranging from root findings of equations 
to trigonometry, surveying, navigation and finances are included. 

Elich, Joseph,and Carletta Elich. Trigonometry Using Calculators. Reading, 
Massachusetts: Addison-Wesley, 1980. 

This book is designed for a one-semester or one-quarter course in trig­
onometry, with calculator use integrated. 

King, Ronald S. "Concurrent Processing with Calculators. " MATYC Journal, 14: 
13-16, Winter 1980. 

Two types of problems that could be used to develop the idea of concurrent 
processing with calculators are presented. 

Maor, Eli. "A Summer Course with the TI 57 Programmable Calculator. " Mathematics 
Teacher, 73:99-106, February 1980. 

A six-week course for students aged 8-11 and 12-15 is outlined, and how some 
topics were explored is described. 

McCarty, George. "Display Calculators Bring a New Dimension to Teaching." Audio­
Visual Instruction, 24:20-21, Septerrber 1979. 

A method of using a display calculator for communicating algorithms in class­
room mathematics instruction is described. 

Shields, Joseph J. "Mini-Calculators and Problem Solving. " School Science and 
Mathematics, 80:211-217, March 1980. 

How the calculator can facilitate the development of problem-solving skills 
is discussed. 

Research Reports, K-6 

Balka, Don S. "A Survey of Parents' Attitudes Toward Calculator Usage in Elemen­
tary Schools. " South Bend, Indiana: University of Notre Dame, 1979. 

Teachers in a workshop sent a 12-item questionnaire to parents and teachers 
of Grades K-9; 334 responses were received. Parents were skeptical about 
the use of calculators in elementary grades. They agreed that calculators 
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could be used for motivation, and along with paper-and-pencil computation, 
but expressed moderate disagreement with the use of calculators for homework 
and were very negative about replacing paper-and-pencil computation. 

Cohen, Martin P . .  and Robert F. Fliess. Mini-Calculator>s and Instructional Impact: 
A Teacher Sur>vey. Pittsburgh: University of Pittsburgh, 1979. ERIC: ED 178 360. 

Teacher attitudes, practices, and perceptions about school policies on cal­
culator use were surveyed. Over 63 percent were strongly or mildly in favor 
of using calculators. The need for instructional materials using calculators 
was apparent. 

Engelmeyer, William James. "The Effectiveness of Hand-Held Calculators for the 
Remediation of Basic Multiplication Facts. " (University of Maryland, 1978. ) 
Dissertation Abstracts International, 39A:5381, March 1979. 

Three grouos of underachieving seventh-graders (n=l93) participated. One 
group received 15 minutes extra of practice on multiplication facts with 
calculator feedback. A second group had 15 minutes extra group instruction 
on the facts, while a third group had only "normal" mathematics instruction. 
No significant difference in achievement was found between the two extra 
practice groups. 

Moser, James M. The Effect of Calculator> Supplemented Instruction Upon the AY'ith­
metic Achievement of Second and Thir>d Gr>ader>s. Technical Report No. 502. 
Madison: Wisconsin Research and Development Center for Individualized School­
ing, September 1979. ERIC: ED 180 764. 

Four classes in Grades 2 and 3 used calculators with the ongoing instruction­
al program, while four classes did not have access to calculators. Signifi­
cant differences favored the second-grade calculator group only on subtrac­
tion, and third-grade group only on place value and division; no other dif­
ferences were significant. 

Pederson, Dean Anthony. "The Effect of the Calculator on the Elementary Mathemat­
ics Student. " (University of Northern Colorado, 1978. ) Disser>tation Abstracts 
Inte1'national, 39A:4794, February 1979. 

Students in Grades 2, 3, and 6 (n=309) were assigned to groups using or not 
using calculators for eight months. No significant difference in achieve­
ment was found. 

Roesch, Carl J. "Reflecting the New Computation in Eleventh Year Mathematics. " 
Buffalo: State University of New York at Buffalo, 1978. 

This report presents comments and data from a teacher using the Math 11 pro­
grarrrnable calculators materials by Rising et al. 

Miscellaneous Concerns 

Kiehl, Charles F. and Ann B. Harper. "My Child the Math Whiz! Or Buy Your Child 
a Calculator. " Education, 100:18-19, Fall 1979. 

An overview of advantages and disadvantages of using calculators is provided. 
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Moursund, David. "It's OK to Use Calculators (A Message to Elementary School 
Teachers) . 11 Computing Teacher, 6: 3-5, May 1979. 

A clear rationale, encouraging teachers to accept and explore uses of calcu­
lators in elementary school classrooms, is presented. 

Reiling, Mary J. and Gerald R. Boardman. "The Hand-Held Calculator Is Here: Where 
Are the Policy Guidelines?" Elementary School Journal, 79:293-296, May 1979. 

A review of articles on the use of calculators is given, with an emphasis on 
research conclusions. The need for policy guidelines is discussed, and eight 
guidelines are suggested. 

Herner, Marijane. "The Hand-Held Calculator and Its Impact on Mathematics Curric­
ula." School Science and Mathematics, 80:29-36, January 1980. 

Suggestions from reports on calculators are presented, including conference 
recommendations. 

Post-Secondary Level References 

Berg, Gary A. Using Calculators for Business Problems. Chicago: Science Research 
Associates, 1979. 

Biondi, M., V. Midoro, and D. Pescetti. "Use of Prograrrmable Pocket Calculators 
in Engineering Introductory Courses. " International Journal of Electrical 
Engineering Education, 10:128, 1979. 

DuRapau, V. J. and John Bernard. ''From Games to Mathematical Concepts via the 
Hand-Held Programmable Calculator." International Journal of Mathematical 
Education in Science and Technology, 10:417-424, July-Septerrber 1979. 

Three games involving functions and proof are presented, with the aim of 
stimulating creative thinking. 

Hector, Judith H. Using a Calculator to Teach Fraction Computation in Basic 
Arithmetic: Research and Observations. Knoxville, Tennessee, June 1979. 
ERIC: ED 171 520. 

Learning calculator-based algorithms produced no difference in computational 
skill, understanding, attitudes or length of time to learn when compared with 
conventional algorithms. 

Koop, Janice B. "Calculators and the Community College Arithmetic Class. " 
MATYC Journal, 14:113-120, Spring 1980. 

The aims of remedial arithmetic courses for community college students are 
considered, with reasons for using calculators in such a course given. 

McCarty, George. "Calculator-Demonstrated Math Instruction. " Two-Year College 
Journal, 11:42-48, January 1980. 

A demonstration for a calculus class on Newton's method is described, with 
general principles for planning demonstrations noted. 
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The Mathematics Curriculum and the Learner 

by Ma1tlow Ecugen 

Dr. Ediger is a professor of edu­
cation at Northeast Missouri State 
University, Kirksville, Missouri 63501. 

Teachers, principals, and super­
visors seemingly emphasize the use of 
a single or multiple series textbook 
to provide major sequential learnings 
for pupils in the mathematics curricu­
lum. Reasons given for a textbook­
centred mathematics curriculum include: 

l. The teacher cannot develop his/her 
own creative units of study in 
each busy day of teaching. A rep­
utable textbook with a relevant 
accompanying manual may do a good 
job of assisting teachers to se-
lect vital objectives, learning 
activities, and appraisal tech­
niques for pupils within the frame­
work of teaching-learning situations. 

2. Developers and writers of reputable 
mathematics texts have spent much 
time and money in their completed 
product. Sequential learnings 
may then be provided when content 
is presented to learners in the 
order contained in the adopted 
mathematics textbook. 

3. The use of reputable mathematics 
texts has stood the test of time. 
These texts have been used for 
decades, and with needed revisions 
may be relied upon to provide 
significant learnings for pupils. 

4. With today's emphasis on the ba­
sics, content within a reputable 
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mathematics text might well pro­
vide essential learnings for 
pupils. 

The Psychology of Teaching and 
Learning 

Teachers, principals, and supervi­
sors need to test their hypotheses on 
methods of teaching and learning 
against recommended criteria from the 
psychology of education. Which cri­
teria in the educational psychology 
arena, based upon research findings, 
might assist pupils to achieve opti­
mally if followed by educators in the 
school setting? 

1. Pupils need to experience inter­
esting learning activities to 
achieve desired ends. Effort put 
forth by pupils in the mathemat­
ics curriculum may then be sus­
tained due to perceived interest. 

2. Purpose needs to be developed in 
each unit of study. When purpose 
is involved in learning, learners 
accept reasons for participating 
in each activity and experience. 

3. Meaning must be attached to that 
which is being learned. If pupils 
perceive meaning pertaining to 
facts, concepts, and generaliza­
tions being emphasized in each 
unit of study, they will better 
understand what is being learned. 
Learnings acquired meaningfully 
will also be retained for a long­
er period of time compared to con­
tent gained in a non-meaningful 
manner. 



4. Adequate prov1 s 1 on must be made 
for pupil s with diverse capaci­
ties and achievement l evel s. Each 
pupi l ,  then, is guided to achieve 
optimal devel opment pertaining to 
understandings, skil l s .  and atti­
tudinal objectives in the mathe­
matics curricul um. 

Theories of Learning 
and the Mathematics Curriculum 

Teachers, principal s, and super­
visors need to anal yze and u l timate l y  
impl ement that which is desirabl e  from 
the diverse theories of l earning in 
the educational psychology arena. Im­
pl ementing a theory or several theories 
may wel l assist in providing interest­
ing, purposeful . and meaningfu l l earn­
ings to provide for individual differ­
ences in the mathematics curricu l um. 

Programmed l earning emphasizes 
that pupil s progress in very sma l l  se­
quential steps. Thus, for exampl e, a 
pupil may view an il l ustration in a 
programmed textbook, read a sentence 
or more, and respond to a compl etion 
item or question. Immediately there­
after, a pupil may check the correct­
ness of his/her response against the 
correct answer as given by the pro­
gralTITier. If the response was correct, 
reinforcement in l earning is then in 
evidence. If the response was incor­
rect, the learner shou ld  carefull y 
notice the correct answer and thus be 
ready for the next l inear item in 
l earning. This procedure may be fol ­
l owed again and again in programmed 
methods of teaching. 

Assumptions inherent in programmed 
learning to guide optimal achi evement 
of each pupil incl ude the fol l owing : 

l. Each pupil wil 1 be achieving at 
his/her optimal rate in l earning 
regardl ess of the rate of progress 
of others in the cl ass setting. 

2. A pupil knows the ri ght answer to 
a previous prograJT1Tied item before 
approaching the next sequential 
step of l earning. As a resu l t, in­
correct responses are not practiced. 

3. The breadth of content covered in 
each sequential step of l earning 
is smal l in scope. Otherwise, a 
learner may not be abl e to acquire 
needed subject matter in a specific 
interval of l earning. 

4. Specific items of content covered 
within the framework of programmed 
l earning are general l y  fiel d-test­
ed and written so that pupils in­
dividual l y  wil l make few or no er­
rors in achieving sequential 
l earnings. 

5. Independentl y, each pupil may read, 
view a rel ated i l l ustration, re­
spond and check his/her own re­
sponse before attending to the next 
s equen ti a l  i tern. The teacher, of 
course, gives assi�tance as needed. 

Teachers, principals, and supervi-
sors, in anal yzing and appraising pro­
grammed l earning . may u l timatel y  wish 
to impl ement some or al l of the above 
l isted tenets. 

Measurabl y  stated obj ectives in 
the mathematics curricul um have be­
come quite popul ar both inside and 
outside the framework of state and 
district approaches to accountabil ity . 
Objectives in ongoing units of study 
in mathematics, such as the fo l l owing, 
sound fami 1 i a r: 

- The pupil wil l correctl y  sol ve nine 
out of 10 word probl ems on page 70 
in the adopted mathematics textbook. 

- The pupil wil l correctl y add 14 out 
of 15 probl ems . each containing 
three two-digit addends. 

- The pupil wil l correctl y mu l tiply 
five of six probl ems, each factor 
having three digits. 
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The teacher generally determines 
which specific ends pupils are to 
achieve in each unit of mathematics 
study when measurably stated objec­
tives are utilized in the instruc­
tional sequence. The teacher may al­
so choose learning activities for 
learners to attain the desired ends. 
Ultimately, each pupi l's progress is 
measured in terms of having attained 
the predetermined ordered measurable 
objective . 

Assumptions inherent in utilizing 
measurably stated objectives in the 
mathematics curriculum include the 
fol lowing: 

1 .  The teacher generally is in the 
best position, academically and 
educationally, to select objec­
tives, learning activities, and 
appraisal techni ques for pupils. 

2 .  What is vital to learn by pupils 
is measurable. 

3. Essential or basic learnings for 
pupils can be identified with con­
siderable certai nty in the mathe­
matics curriculum. 

4. Teachers need to be accountable 
in terms of  relevant learnings 
acquired by pupils i n  the mathe­
matics curriculum; pupil success 
in attaining precise ends may al­
so reveal proficiency in teaching .  

Humanism as a psychology of  teach-
ing and learning has also had strong 
supporters in education . Humanists 
believe that pupils with teacher guid­
ance need to have ample opportunities 
to choose objectives as well as learn­
ing activities. Learning centers in 
the school-class setting may well 
assist in fulfilling these needs. 
Each pupil may choose which specific 
task to work on at any of  several 
learning centers. The pupil then se­
quentiall y  chooses activities and ex­
periences in the mathematics curricu-
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lum. If  a pupil is not actively in­
volved in choosing and pursuing goals, 
the teacher is there as a stimulator 
and guide to assist .  There are di­
verse choices which may be made by 
pupils in the mathematics curriculum , 
including the use of :  

- programmed learning and measurably 
stated objectives; 

- reputable mathematics textbooks to 
acquire sequential learnings; 

- laboratory means of  learning in the 
mathematics curriculum; 

- activity-centred methods stressing 
projects and learning by doing 
approaches . 

Assumptions involved in humanism 
as a psychology of learning to aid 
pupils in achieving optimally in math­
ematics include the following: 

1 .  Wi thin a flexible framework, the 
pupil is in the best position to 
determine what is vital to learn , 
as well as the sequence in learn­
ing. The psychological rather 
than a logical curriculum is then 
in evidence . 

2. The learning environment becomes 
increasingly humane, as pupils 
are actively involved in deter­
mining the ends and means o f  
learning. A teacher or program­
mer determining the curriculum 
in selecting measurably stated 
objectives, activities to attain 
these ends, and appraisal tech­
niques would be frowned upon by 
humanists . 

3 .  Trust and confidence between edu­
cators and pupils needs to be in 
evidence in the school-class en­
vironment .  Thus, pupils may be 
choosers of  their own experiences 
and destinies. 
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Mira Math for Grades 7- 12 

Reprinted from The Math Post . 

Junior High and High School Teachers:  Have you tried these activities with miras? 
The Mathematics Team has class sets of miras which can be borrowed for one-month 
intervals. 

1 .  Investigate images of 3-0 objects 
and of plane figures. For plane fig­
ures, draw the image and the reflec­
ti on li ne. Practi se w ith a vari ety 
of figures (points, segments, angles, 
triangles). Conjecture on the posi­
tion, size, shape and sense of the 
image. Point to a part of the object 
and observe the corresponding part of 
the image. Draw the image when all 
or part of the object is behind the 
mira. Defi ne reflection. Grades 7- 1 0. 

2. Conjecture on properties of re­
flection. Test each of these in a 
number of cases. Use the mira to 
draw the i mage and a variety of ways 
to test the property (paper folding, 

cut-outs, acetate sheets, measuring 
instruments). Grades 7-10. 

3. Investigate line-symnetry i n  a 
vari ety of figures (non-geometric 
and geometric), establi sh the mean­
ing of line symmetry, relate plane 
symmetry in a 3-D object with line 
symmetry in a 2-D drawing of it. 
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Practise drawi ng l i nes of symmetry 
and creati ng fi gures and desi gns 
that have l i ne symmetry. Grades 7-10 . 

4. Investi gate the line syrrmetries 
of various geometric figures : tri an­
gl es ,  quadri l aterals, regul ar pol y­
gons , others. Investi gate properties 
associ ated wi th two or more l i nes of 
symmetry , and the i mages i n  a pai r 
of hi nged mi rrors. Vary the angl e, 
use the mi ra to draw di agrams to rep­
resent what you see , kalei doscope , 
set the mi rrors at ri ght angl es and 
l ook strai ght i nto the hi nge. Exam­
i ne \'/hat you see. Grades 8-12. 

5 .  Basic constructions related to 
line syrrmetry : perpendi cul ar l i nes , 
l i ne through a poi nt perpendi cu l ar 
to a l i ne, perpendi cul ar bi sector , 
angl e bisector , arc bisector , cen-
tre of a circl e ,  test for parallel 
l ines , draw paral l el l i nes , mid-l i ne 
et cetera . Appl i cati on of these tech­
ni ques to the study of alti tudes , per­
pendi cul ar bi sectors , med ians ,_ angl e 
bi sectors of tri angl es. Investi gate 
other constructi on probl ems. Draw 
vari ous geometri c fi gures: isoscel es 
tri angl e ,  rectangl e, rhorrbus , regu­
l ar octagon. Grades 7-10. 

6 .  Re l ate the mira to paper folding 
activi ti es. Grades 7-12. 

7. Symmetry in the integer line. 
Grades 7 and 8 .  

8 .  Syrrmetry i n  the addition matrix 
and the multiplication matrix. Grades 
7 and 8. 

9. Reflection-congruent figures : 
meani ng of congruence , corresponding 
parts, draw the refl ecti on l i ne of tl-rn 
refl ection-congruent fi gures , trace 
two congruent fi gures (poi nts , c ircl es ,  
l i ne segments , arcs , angl es ,  tri angl es )  
and find the l east nurri:>er of  refl ec­
tions to map the one onto the other , 
direct congruence and opposite congru-
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ence , defi ni ti on of congruence. Draw 
two tri angl es gi ven SSS , SSA , SAS , ASA , 
SAA , AAA , HS and HA , and test for con­
gruence , suffi ci ent conditi ons for con­
gruence. Grades 7-10 . 

10. Properties of geometric figures :  
Many of  the properti es stated in  theo-. 
rems and deductions of Euc l i dean geo­
metry may be discovered ( conj ectured ) 
by constructi ng the fi gures with a 
mi ra and/or testing with the mi ra 
for example , opposite angl es of two 
i ntersecting l i nes , i soscel es triang le  
theorem , properties of a rhombus , rec­
tangl e ,  paral l el ogram , equa l  chords 
of a ci rcl e .  Grades 7-10 . 

11. Applications to drafting, 2-D rep­
resentations of 3-D objects - drawing 
l i nes that meet at a vani shing poi nt 
off the page. Grade 10 or l ater . 

12. A formal study of Euclidean geome­
try can be based on refl ecti ons: re­
fl ecti on i s  defi ned , a few conjectures 
from number 2 are assumed as postul ates 
and others are proved , then theorems 
and deductions fol l ow.  This approach 
is  taken i n  Geometry, A Transformation 
Approach, Coxford and Usi ski n ,  Laid­
l aw Pub l i shi ng ( Doubl eday i n  Canada) .  
The mira can be used to di scover many 
properti es , demonstrate many of the 
proofs and theorems , draw diagrams and 
sti mulate i deas for proofs. Grade 10 
or l ater. 

13. Composites of reflections . The 
mi ra can be used to discover that ro­
tati on and transl ati on are composi tes 
of two reflecti ons i n  i ntersecti ng and 
paral le l  l i nes respecti vel y .  Gl i de 
refl ecti on i s  the composite of three 
refl ecti ons. G iven two congruent fi g­
ures , the isometry by whi ch they are 
rel ated can be determi ned with the 
mi ra. Properti es rel ati ng the reflec­
ti ons of these i sometri es can be d is­
covered with the mi ra. Grade 8 or l ater. 



14 . I mages under dilations, stretches, 
and shears can be drawn using the mira; 
some of their properties may then be 
conjectured . Grade 10 or l ater .  

15 . Conics . The enve l ope o f  a parabol a, 
e l lipse, and hyperbol a  can be drawn 
with the mira . These conics can be 
p l otted point by point to specified 
dimensions revealing their locus l aws . 
Tangents from a point, at a point, 
and with a given direction can be 
drawn accurate ly .  Refl ection and other 
properties of conics can be discovered . 
Common tangents can be drawn to any 
pair of conics (incl uding circles) . 
Grade 11 or l ater .  

16 . Graphing on  plain paper. Draw the 
axes, scal e  the x-axis, refl ect this 
onto the y-axis . P l ot (a,b) by re­
fl ecting the y-axis perpendicu lar  to 
the x-axis through (a,0) . Investigate 
the image of (a,b) under refl ection 
in y=O, x=O, y=x, y=-x, and the origin 
(composite of two ref lections) . Use 
the l ine symmetry of a function to 
assist in pl otting it . Given functions 
f and g, using the mira graph f- 1 , j fj ,  
1/f, f+g, f-g, and fog . Grades 8-12 . 

READING MATH 

(Junior/Senior High) 

- Cornett and Cornett 

1 7 .  Vectors. Demonstrate a (geometric) 
vector as an equivalence cl ass of di­
rected l ine segments . Sum two or more 
vectors geometrical ly and by components . 
Sol ve force, navigation, and vel ocity 
problems geometrical l y .  Grades 10-12 . 

18 . Trigonometry. P lot sin, cos, and 
tan using a point-by-point technique . 
Graph their inverses and reciprocal s .  
Graph the image o f  s i n  o r  cos under a 
transl ation . Demonstrate or discover 
identities re l ated to refl ection, for 
exam� le, cose=cos (-e), sin (¥-a) =sin (¥+e), 
sin(2-s)=coss. For Grades 7 1  and 7 2 .  

1 9 .  Optics. Investigate i=r, a diver­
gent pencil refl ected from a mirror, 
a para l l e l  beam refl ected from a mir­
ror, refl ection of paral l e l  rays strik­
ing a concave or convex spherical mir­
ror (aberration). Draw diagrams for 
concave spherica l mirror, convex spher­
ical mirror, convex l enses, concave 
l enses . I nvestigate refl ection of par­
a l l e l  rays from a concave and convex 
parabol ic mirror.  Grade 11 or l ater .  

Topics include : T une U p  on Math ; Word Power is Reading Power ;  Build i ng Compre­
hension Skills ; People and Careers in Math ; Fine Tuning Reading Skills ; Read­
ing Math for Fun . 

Students with reading difficulties need extra help . Reading Math gives them the 
practice they need to successfully read math texts , study , and take tests . This 
has been a long-awaited book . Cost is $5 . 35 ;  184 pages . 

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

Publisher: J .  Weston Walch 
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P L U S 

Pre-College Statistics for the 'BOs 

John Del Grande , mathemati cs co­
ordi nator for North York , organi zed a 
commi ttee of Ontari o educators to de­
velop gui deli nes and materi als i n  sta­
tistics whi ch could be used experi men­
tally i n  Canadian secondary schools. 
Fi nanced by the Samuel Beatty Fund , 
the group of 13 has produced two pub­
licati ons: Pre-College Statistics for 
the 80s (skeleton K-13 curri culum and 
topi cs for Grades 9-12) , and Statis­
tics for Grade 13 ( a uthor Nei l  Walsh , 
North York). 

These are copyrighted , but , whi le 
not avai lable for commerci al use , may 
be reproduced for experi mental class­
room use. For further i nformation , 
write to Mr. J. J. Del Grande , Mathe­
matics Coordi nator ,  North York Board 
of Education , 5050 Yonge Street, W il­
l owdale , Ontari o M2N 5N8. 

NCTM: An agenda for action 

NCTM members have recently re­
cei ved a pamphlet detail i ng recom­
mendati ons for school mathemati cs i n  
the 1 80s. Entitled An Agenda for Ac­
tion3 it calls for a focus on problem­
solvi ng ,  for a broad approach to ba­
sic  ski lls, evaluati on, and curricu­
lum , as well as for higher standards 
i n  the teachi ng of mathemati cs .  For 
a copy , write to the Nati onal Council 
of Teachers of Mathemati cs ,  1906 Asso­
ciation Dri ve , Reston , VA 22091. 
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Call for Competition Information 

The Canadi an Mathematical Soci ety 
Education Committee i s  anxious to com­
pile a l ist of all school mathemati cal 
competitions held i n  Canada - i nforma­
tion whi ch i t  hopes to make avai lable 
across the country. Please send Pro­
fessor E. R. W illiams , Department of 
Mathematics ,  Memorial Uni vers i ty ,  St. 
John's , Nfld. AlC 5S7 , the followi ng 
i nformati on: name of competi t ion , 
sponsor and local organi zer , regi on 
of competit ion and regulati ons. In­
clude , i f  possi ble , recent question 
papers. 

Publ ication from Ontario 
Mathematics Coordinators 

The Ontari o Mathemati cs Coordi na­
tors' Association has produced a draft 
of a publication , A Rationale for Ele­
mentary and Secondary School Mathemat­
ics. For i nformation, contact Mr. 
Brock Rachar , Mathemati cs Coordi nator , 
London Board of Education , Oak Park 
School , 40 Hunt Club Dri ve , London , 
Ontari o. 

Problems for High School Students 

The Canadian Mathemati cal Soci ety 
has just published the fourth book i n  
i ts seri es of problems for h igh school 
students. This volume contai ns 100 
problems prepared by E. Barbeau , M. 
Klamki n ,  and W. Moser ,  and can be ob­
tai ned for $2.50 from the Soci ety 's  
offi ce at 577  K i ng Edward , Ottawa , 
Ontari o KlN 6N5. 



Curriculum Revision 

The Canadian Mathematical Society 
Education Committee is seeking infor­
mation about proposals and initiatives 
for curriculum revision in all prov­
inces. This should be sent to the 
chairman , Professor George Bluman , 
Department of Mathematics , University 
of British Columbia , Vancouver , B . C. 
V6T 1W5. 

The Role of Applications in the 
Undergraduate Mathematics Curriculum 

An ad hoc conmittee on applied 
mathematics training , chaired by Pro­
fessor Peter Hilton , has come up with 
recommendations for a change in thrust 
to more applied experiences in univer­
sity programs. The discussion of 
"themes" - attitudes , unification of 
the mathematical sciences , curriculum , 
applications (experience programs , 
societal aspects) - makes this a use­
ful handbook for schoolteachers con­
cerned with curriculum . The 26-page 
booklet , entitled as in the heading , 
can be obtained from the Office of 
Mathematical Sciences , U.S. National 
Research Council , 2 101 Constitution 
Avenue ; Washington , D.C. 20418. 

The Samuel Beatty Essay Contest 

Two students were awarded first 
place in the 1980 Beatty Essay Con­
test: 

- John Chew , Grade 12 , University of 
Toronto Schools - "Limits to Areas 
in the Plane , '' and 

- Kevin Jardine , Grade 12 , West Hum­
ber C.I . , Etobicoke , Ontario -
"Surface Theory. 1 1 

Each will receive $100. A third prize 
of $35 goes to Steve Meszaros , Grade 
12 , Blakelock H .S. , Oakville , Ontario -
"Newton vs . Einstein: Comparing the 
Newtoni an Universe and the Universe of 
Special Relativity . "  

This contest , sponsored by the 
Samuel Beatty Fund , is open to all 
Canadian school students. Information 
for the 1981 contest will be available 
in October from E. J .  Barbeau , B201 , 
University College , University of 
Toronto , Toronto M5S lAl . 

Roving the Journals 

The editor of Plus + + +  receives 
mathematics teachers' journals from 
across the country. These indicate 
that the discussion of mathematical 
issues and classroom techniques is 
quite lively everywhere. Lack of 
space prohibits detailed discussion of 
contents , but the editor would like to 
draw attention to a recent issue of 
Vector (Vol.2 1 ,  No.3) , the B. C. journal , 
which contained some items of national 
interest. David Robitaille , Department 
of Mathematics Education , U . B . C. , de­
scribes the Second I nternational Study 
of Mathematics , and Bill Kokoskin of 
Handsworth S.S. , North Vancouve r ,  re­
views the aftermath of a 1977 report 
to the B. C. Ministry of Education on 
women and mathematics . Walter Szetela ,  
Department of Mathematics Education , 
U . B.C. , discusses research on attitudes 
toward and effect of calculators in the 
classroom. The editor is Mr. Les Dukowski , 
3821 - 202A Street , Langley , B.C. V3A lT3. 

A New International Journal in Canada 

Professor David Wheeler of Concordia 
is the moving spirit behind and editor 
of a new educational journal. For the 
Learning of Mathematics, Volume l ,  Num­
ber l ,  was to appear in July , and issues 
will appear  each July , November , and 
March. F rench and English a re languages 
of publication. The subscription rate 
per volume is $24 (institutions , librar­
ies) or $18 (private individuals). Ap­
ply to the Business Manager ,  For the 
Learning of Mathematics, Department of 
Mathematics , Concordia University , 7141 
Sherbrooke St. W . , Montreal , Quebec 
H4B l R6 . 
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HIGH SCHOOL ACTIVITIES 

by TeMy A. Wil�zaR 
Good Counsel High School 
Chi cago , I l l i no is  

Crossf actor Puzzle 

Reprinted from The Math Post. 

Everyone li kes crossword puzzles , so why not g ive your students a crossfactor 
puzz l e? Whi l e  covering factori ng i n  first-year al gebra, my students came to a 
poi nt where they understood the concepts but needed some practi ce .  To make thei r  
practi ce less pai nful, I gave i t  to them i n  the form of a crossword puzzle. The 
students enjoyed i t  and completed the needed drill. 

Wi th a li ttle i magi nati on, the crossword format could be used wi th many other 
topi cs, i ncludi ng addition ,  subtracti on ,  multi plication and divi sion of polyno­
mia l s ,  and for revi ew as wel l  as dri ll. 

DIRECTIONS 

Factor the fol l ow ing polynomia ls  and write the i r  factors i n  the puzzl e. Num­
bers l and 3 are completed to help you get started. There are also clues scat­
tered throughout the puzzle. To simpli fy the puzzle , a parenthesis can be used i n  
a gi ven square to i ndi cate both a left and a ri ght parenthesis. 

l .  20x2 + 23x + 3 
2. y2 +3yz + 2z2 

3. 4x2 - y2 

4. 2x2 + 4x 
5. 9x2 

- 64y2 

G. 9yx - 15y 
7. 2x + 44 
8. 5a2 + 31a + 30 

Answer on page 27. 
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9 .  2a 2 + 1 7a + 8 
10. 6y2 + 19y - 20 
1 1 .  5x2 + 2lx + 18 
12. x3 + 6x2 + 9x 
13. 12a2 - 25a + 12 
14. x2 - 16 
15. 12 - 1 3b + 3b2 

16. x2 - 16 
17. 2y2 + 9y + 9 

18 . y2 - 36 
19. 24y + 18 
20. 18x2 + 9x - 2 
21. 40x2y - 60xy2 

22. 9a2 
- 24ab - 20b2 

23 . 6 + Sx + x2 

24. 18  + 9y + y2 

25. 7y2 + 37y - 30 
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ELEMENT ARY ACTIVITIES 

Up .and Down the Slide 

Topic. 
Addition and Subtraction 

GJtade Level 
K - 3 

Time 
l O - 1 5  minutes 

Numb e/1.. o 6 P latjVt6 
2 or more 

Ma;teAfal/2 Needed 
Game Board. 
Three counting cubes - two marked 
with numbers 4 , 5 ,6 , 7,8,9; one 
marked with three pluses and three 
mi nus es. 
Different col or marker for each 
player. 

Objec.,t 
To be the fi rst person to l and on 
the square marked "winner . "  

Rui.e6 
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Each pl ayer takes a turn rol l i ng 
the three counting cubes and mak­
ing mathematical sentences with 
the numbers rol l ed. Exampl e :  
9 - 5 = 4 .  

P lay�r then moves forward i f  he 
rol ls  an addition sentence, or 
backward if he rol ls  a subtrac­
tion sentence . 

The winner is the first person to 
land exactly on the space marked 
"winner. " 



What's Covered Up? 

To p,i_c. 
Addition, Subtraction , Multiplica­
tion and Division 

Gnade. Le.ve.l 
1 and up 

Time. 
5 - 10 minutes 

Numb e.Jt o o Play e.Jr,6 
2 

Ma..te.Jtim N e.e.de.d 
Set of small cards with number 
sentences 
Small square of card. 
No game board neces sary. 

Obj e.c.:t 
To compl ete the number s entences. 

Ru.lu 

One child  clos es eyes whil e the 
other uses the card to cover one 
numeral or symbol. 

Child with closed eyes must an­
swer, "What ' s  cove red up? 1 1  

Number Tree 

Sfull: Number Facts 

(Tun e. :  "I'd Like to Teach the Worl d to Sing") 

I'd l ike to learn the sums for five 

And build a number tree 

Q_ p lus �. � plus Q_ 

It's such simplicity. 

Now I ' ve l earned the sums for five 

And so I'm back home free . 

Just remember the sums to five 

Straight from the number tree. 

A etia n/2 : 

Show five fingers. 
Build from floor . 
Show first numeral with right hand, 
other with l eft. Reverse. 
Hands out to side. 
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Five-in-a-Row 

Top,i_c 
Addition 

Gtr.ade_ Level 

2 - 3 

Ti.me 
10 minutes 

Numb eh o ll Play eJu.i 
2 - 3 

Ma-tvua.l6 Needed 
Game Board 
Colored chips for each player 
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Two number cubes - first numbered 
4-9; second numbered 5- 10 

,� 7 1  13 IZ 

111- /3 fl 9 
· � � 

!6  15 /2- 17 

13 19 /0 14 

lo 16 14 1 19 
14 11 19 15 

15 13 
--l 

17 1 11 
>-- - -

17 10 /0 11 

Objeu 
To p lace fi ve markers in a row. 

Ru.1-u 

fl 

15 

JO 

First player rol ls the number cubes, 
computes the sum, and places one of 
his colored chips on a corresponding 
number on the game board. 

Players take turns , and the first 
player with five in a row wins. 

The five may be horizontal, vertical, 
or diagonal . 

/0 13 9 

!�1 10 11/-

Ff 1 10 19 

!6 1 /5 I 1 1  
I 11 
I 

17 , 12, 1 .9 15 

13 / 10 76 ! rz 
!6 /0 14 , 9 
15 15) 12- 15 



Answer to Crossfactor Puzzle 

( See page 22 . )  

CENTS-ABILITIES 

( Grade 5 and up) 

- Farnette, Forte, and Barri s 
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An econom i c  awareness act i v i ty book . The h i gh i n terest ( l ow vocabu l ary ) format 
has been ma i nta i ned to promote use of bas i c  commun i cati on sk i l l s  i n  the most pos­
i t i ve and mean i ngful sense . Self -evaluati ve quest i onna i res , qu i zzes , puzzles , 
codes and funct i onal  read i n g  and wr i t i n g act i v i t i es may be e l ect i ve l y  used to 
extend cog n i t i ve learn i ng and re i n force affect i ve development . S i mp l e ,  easy -to­
fol low d i recti ons are self -explanatory , and are des i gned to encou rage pup i l  
i ndependence. 

Tab l e  of Contents : Mak i ng  Money ; Spend i ng Money ; Sav i ng Money . Cost i s  $7 . 25 ;  
over 1 00 pages . 

Ava i lable f rom: 
Weste rn Educat i onal Act i v i t i es Ltd . 
Box 3806 
Edmonton , Alberta TSH 2S7 

Publ i sher: I ncent i ve Publ i cati ons 
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GOOD APPLE MATH BOOK 

( Grades l to 6 )  

- Grim and Mitchell 

This book is designed in an informal way to show that anyone can 1 1think up 1 1  and 
develop math activities. The book contains many work pages for the students to 
use . These are shown with an apple in the corne r. There are fou r game boards 
ready for you and you r  students to use. 

The ideas here are designed to : ( 1 )  make math fun ; (2 )  allow students the oppor­
tunity to use basic skills learned in basic mate rials in practical ways ; ( 3 )  mo­
tivate students and teache rs into discovering and developing additional activi­
ties - to l ook for math everywhere ; ( 4) show that math is found eve rywhere , not 
just in schools , class rooms , desks and textbooks ; (5 ) involve students in the 
higher thought processes , not just in the memo rization of facts , but in dive r ­
gent and evaluation thinking. 

Contents : C reate a Learning Cent re ; Math and Last Year ' s  Calendar ;  The Garden -
A Simulation ; Math Can Leave a Good Taste in You r  Mouth ; Odds 1 n 1 Ends ; Math 
Art ; Have a Happy Pumpkin Day ; Mothe r Natu re Can Help You Teach Math ; Go !  Go ! 
Go !  Metrics ; Reviewing Math the Good Apple Way ; Mapping You r  Way Mathematically ; 
Easy Math Games. Cost is $ 1 1 . 95 ;  over 200 pages. 

Available f rom : 
Weste rn Educational Activities Ltd. 
Box 3806 
Edmonton , Albe r ta T5H 2 S 7  

Publisher :  Good Apple , I nc. 
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Problem Solving 
in School 

Mathematics 
The theme of the 1980s! 

Problem solving is the reason for teaching math­
ematics. This basic skill-one that students must 
use throughout their lives-is a skill that can be 
taught and must be taught. The 22 essays were 
all written with an eye to the classroom teacher. 
Here are ideas, problems, examples, and illus­
trations for use in the classroom at all levels of 
instruction. Here are the well-known heuristics of 
Polya, a paper by Polya, papers about Polya. 
Here are papers about research and evaluation. 

The titles shown will illustrate the many facets 
of problem solving that can be used in your 

classroom. Clothbound. 256 pp. 

$ 12 .00 
('9.60 to individual members I 

Edited by 
Stephen Krulik 

INCLUDED TITLES 

■ Problem Solving as a Goal, Process, and 
Basic Skill 

■ Posing Problems Property 
■ Untangling Clues from Research on 

Problem Solving 
■ Opinions about Problem Solving in the 

Curriculum for the 1980s: A Report 
■ Pictorial Languages in Problem Solving 
■ Improving Story-Problem Solving in 

Elementary School Mathematics 
■ Textbook Problems: Supplementing and 

Understanding Them 
■ Problem Solving Using the Calculator 
■ Making Problem Solving Come Alive in 

the Intermediate Grades 
■ Problem-solving Strategies in School 

Mathematics 
■ Risking the Journey into Problem 

Solving 
■ Problem Solving through Recreational 

Mathematics 
■ The Theme of Symmetry in Problem 

Solving 
■ Measuring Problem-solving Ability 
■ A New Approach to the Measurement of 

Problem-solving Skills 

··········-·-······················································ 
National Council of Teachers of Mathematics 
1906 Assoc,at,on Drive 

Reston, VA 22091 

Please send me the 1 980 Yearbook, 

Problem Solving In School Mathematics. 

au..,,.,. Eoch Total 

_ _  $12.0Q __ 
- - $ 9.60• __ _ 

• Special pnce to NCTM 
individual members 

�rotnia residents adO •% sales tax 

Naioo (please print), __________ _ _ __ __ ___ NCTM Membelship f ____ _ 

Address, ____________ ___________________ _ 

State or 
City _________________ Province, _______ ZIP Code ___ _ 
All orders totaling $20 or less must be accompanied by full payment in U.S. currency or equivalent. Make checks 
payable to the NCTM. Shipping and handling charges w,11 be added to all billed orders. 

An annotated listrng of NCTM pubficatfons is free on requnt. 
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