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THE SEATTLE DIVIDE 

(An acx%v.~ty ~ponhaned by The NCTM-1980 Sea~t2e 1.4eeY:%ng) 

TOPIC: Division. 

MATERIALS: List of the Seattle Divide Numbers. (The 
leader may write these on the chalkboard or 
overhead projector.) Paper and pencil. 

FORMAT: Leader, 4-40 players, teams of 6-8. 

DIRECTIONS: The leader calls any number between 2 and 
50 (inclusive). The first team member to 
find a Seattle Divide number that is divis-
ible by the leader's number wins a point. 

THE SEATTLE DIVIDE NUMBERS 

- 564 

12,600 

1,548 

1,056 

1,326 

296 

820 
837 

874 

1,421 

EXAMPLES: The leader calls 15. 

The leader calls 23. 

The leader calls 34. 

The leader calls 7. 

WHO -WINS: The first team 

(15 evenly divides 12,600)

(23 evenly divides 874)

(34 evenly divides 1,326)

(7 evenly divides 12,600 and 1,421)

to score 5 points wins. 

The Na~:i.anaf Caunc i,2 a~ Teaches a~ Ma~hema~:ic.6 (NCTM) unve-i.P.s "The Cwv~,icuk.um ab 
xhe 1980" a~ .the SS~h Annua,2 Mee~%ng - Apn,%P 16-19, 1980, The Sea~t2e Cewten., 
Seale, (Uahh.Eng~an. 

No copyright; please plagiarize - in fact, "CTYHC" (Copy To Your Heart's Content): 



From the Editor's Desk 

Among the materials for classroom use included in the past three 
issues of delta-k, you will have found sections entitled "Activities" 
for secondary schools and "Ideas" for elementary students. These were 
used for two reasons: one, to assist you; and two, to point out one of 
the services available if you join the NCTM and subscribe to the appro-
priate magazines) for your areas) of interest. For further informa-
tion, contact Klaus Puhlmann, MCATA/NCTM representative, or any other 
executive member of MCATA. 

You may have noticed we are emphasizing the NCTM Annual Meeting 
this year. Remember the success we had in Calgary? It was possible 
through our support of NCTM and their interest in us as a member group. 
To maintin this we must have interested individuals as members and sup-
porters of NCTM. This year the Annual Meeting is close to home - in 
Seattle - which gives us an opportunity to show our support and learn 
what NCTM really means to us and how we can all benefit. Now can you 
see why "NCTM Seattle" is being promoted? 

With this issue we are introducing a new section called the 
"Problem Corner." Its pages are open to all to express themselves, and 
its size will depend upon the number of articles contributed. We would 
challenge people in the elementary area to contribute items suitable for 
elementary teachers and their students. We encourage university person-
nel to contribute articles as has been done in this issue. Original 
ideas from the classroom would be welcome. 

Is it worthwhile including, guest editorials or position statements 
such as the articles on pages 3, 6, and 11 of the November 1979 issue of 
delta-k? I have had no feedback concerning these ideas. Does this mean 
agreement, indifference, or disagreement? How about expressing your 
support or opposition? In a "Letters to the Editor" column your editor 
will present your bias, no matter how diametrically opposed to his own. 
You have received material in the past which definitely was not in agree-
ment with the opinions of either MCATA or the ATA, and we will continue 
to leave the expression of controversial ideas open. ble will even with-
hold the name of the author where desired. However, this is your 
delta-k only insofar as you make it - and we have need for more interest 
or it is soon going to be only your editor's publication. 

~d Ca~v«.geh 
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An Instructive Algorithm Involving a 
Number Theoretic Problem 

by GI.i,2P.Cam J. Bruce 
University of Alberta 
Edmonton, Alberta 

The foZZoming article is reprinted with permission from the Ontario Mathematics 
Gazette, Volume 17, Number 2, December 1978. 

This actrvity~oriented problem is rich in mathematical experiences that are adaptable to students 
from elementary through high school. The emphasis is on simple arithmetical operations, flow 
charts, and graphical representation. Another such algorithm has been considered previously by 
the author.' 

Consider any natural number N > 1. If N is divisible by 3, divide it by 3 and repeat the division by 
3 as often as possible. When N is not divisible by 3 and is an odd number, subtract i from N and try 
division by 3 again. Repeat this division if possible. Should N be even and not divisible by 3, 
multiply N by 2 and add 1. Again try division by 3 and repeat if possible. Division by 3 is 
attempted at every step. Whenever N is even and division by 3 fails, multiply N by 2 and add 1, but 
if N is odd and division by 3 fails, subtract 1. The procedure continues until N is reduced to 1. 

For N = 14 we tabulate as follows: 
Step Number Procedure n 

0 14 
1 M2 + 1 29 
2 SI 28 
3 M2 + 1 57 
4 D3 19 
S S1 18 
6 D3 6 
7 D3 2 
$ M2+1 5 
9 S1 4 
10 M2 + 1 9 
11 D3 3 
12 D3 1 

'William J. Bruce, "Crazy Roller Coasters." The Mathematics Teacher,Vol. 71, No. 1, January 1978', 
PP•45-49. 
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In this table, M2+1 means multiply by 2 and add 1, whereas, S1 means subtract 1, while D3 means 
divide by 3. The natural number n is the number obtained in each step when one of these 
operations has been performed. 

For n = 57 the tabulation becomes: 
Step Number Procedure 

0 57 

1 D3 19 
2 S1 18 
3 D3 6 
4 D3 2 
5 M2+1 5 
6 S1 4 
7 M2+1 9 
8 D3 3 
9 D3 1 

n 

It will be shown later in this paper that for all natural numbers N > 1 the final number in the chain 
is always 1. The following table gives the number of steps required to complete the chains for 
natural numbers 2 ~ N ~ 101. Clearly the number of steps do not tend to increase very rapidly. In 
this table, the largest number of steps is 24 and this occurs for N = 80 and N = 86. Even for num-
bers up to 500 the greatest number of steps is 31 and this occurs for N = 494. Incidentally, N = 
194 requires 30 steps. 

N Number 
of Steps 

N Number 
of Steps 

N Number 
of Steps 

N Number 
of Steps 

2 5 27 3 52 13 77 17 
3 1 28 10 53 14 7g 16 
4 3 29 11 54 8 79 17 
5 4 30 10 55 9 80 24 
6 6 31 11 56 21 81 4 
7 7 32 18 57 9 82 11 
8 14 33 11 58 g 83 12 
9 2 34 10 59 9 84 11 
10 9 35 11 60 g 85 12 
11 10 36 5 61 9 86 24 
12 4 37 6 62 16 87 12 
13 5 38 18 63 9 88 11 
14 12 39 6 64 16 89 12 
15 5 40 S 65 17 90 11 
16 12 41 6 66 g 91 12 
17 13 42 13 67 9 92 11 
18 7 43 14 68 16 93 12 
19 8 44 13 69 9 94 11 
20 7 45 6 70 16 95 12 
21 8 46 13 71 17 96 19 
22 7 47 14 72 16 97 20 
23 8 48 13 73 17 98 19 
24 15 49 14 74 16 99 12 
25 16 50 13 75 17 100 11 
26 15 51 14 76 16 101 12 
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New chains can be generated by reference to previously determined chains without doing every 
step because, eventually, a number less than N is reached. An interesting phenomenon frequently 
occurs for certain groups of adjacent numbers. For example, for 87'5 N =95 the numbers of steps 
are, respectively, 12, 11, 12, 11, 12, 11, 12, 11, 12. For 334 = N- 350 the numbers of steps are 20, 
21, 20, ..., 21, 20. Also, by arguing backward, it is easily shown that, whenever three or more steps 
are needed, the last three values of n are always 9, 3, 1. 

Graphical experience can be provided along with each chain completed by having the values at 
each step plotted against the step numbers to obtain a set of points. If desired, these points can be 
connected by line segments or by a smooth curve. The result, in the latter case, tends to remind 
one of a roller coaster run. Some of these are quite interesting and can, again, be associated with 
the term crazy roller coasters.' Since every graph will be different, pupils can produce their 
personalized roller coaster run. Figure 1 illustrates the plot for the chain for which N = 76. A 
cubic curve has been fitted to the set of points to produce a smooth path. This chain requires only 
16 steps so is very quickly completed. Some attention to scale units will be necessary in that 
smaller scale units on the vertical scales than on the horizontal scales often will be advisable. In 
this example, the largest value of n is 153 and this occurs in step 1. 

Fig. 1. Plot for N = 76 
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Consider now the chain associated with N = 86. Only 24 steps are needed to find the values of n. 
The plot, in this case, with a smoothly fitted cubic curve is shown in Figure 2. The graph reaches 
its highest point quickly in step 3 and attains avalue n = 345 at this time, after which it drops 
quickly for awhile, but in step 9 it peaks again at n = 153 before dropping quickly again, and then 
slowly the rest of the way. 

'Ibid. 
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Fig. 2. Plot for N = 86 

The chain for N = 494, which has only 31 steps, builds up very quickly until it peaks in step 3 at a 
value of n = 1977. Its next greatest value is n = 1317 at step 6. Certainly this run should provide 
quite a thrilling ride. Power assist will be necessary only to step 3 and from there on free descent 
will be rapid and exciting. Note, in Figure 3, that the vertical scale probably should be given so as 
to require 100 as a multiplier. Such an interesting example could be used as a pin-up model. 

Fig. 3. Plot for N = 494 
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Fig. 3. Flot for N - 494 
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Since the algorithm used to generate the chains is very 
simple, the concept of a flow chart can be introduced 
again, as recommended previously.' In this case, the 
flow chart is only slightly more difficult to construct 
than before. Certainly, one based entirely on the 
computational procedure, as outlined in the first 
paragraph, should be attempted at first. Then one 
based on the language of the Fortran program could be 
tried. Figure 4 is one suggested format for the latter. 

.,1,E R 
> 1 I00 FORNRTI[11 
> 3 RER013.100)X 
> ] E 
> ♦ J•N 
> 3 C THE XUNBER TO "E TESTED-IS X. 

e C IT YILL TRNE ON URLVES NRXEO J 
> C RS [T i5 RE OUCEO TO Y. 

> B [ 
> 9 KWNT•0 
> 10 C YE YILL CgINT THE NIMRER OF 6TEP8 
> 11 [ li TRNES TO REWGE J TO 1. 
> 13 [ 
> l2 ee YRITE<e.3001KgNIT.J 
> le 300 FORMTIIX.2I31 
> 13 C 
> le 
> IJ C 
> IS C 
> 19 C 
> 30 
> 21 C 
> 33 [ 
> 33 
> 3♦ GO TO 3 
> 33 C 
> 3e 3 J-J/3 
> n oo rG s 
> ze c 
> zv ♦ J-Inu 
> 3o c 
> 31 s KouNT•IIOUNr,I 
> 33 C YE INERENENT THE COUNTER 
> 33 C EVERY TIRE RN OPERRTION 
> 3♦ C IS PERfORNEO ON J. 

33 C 
36 IFIJ.EO.11 GO TO IA 

> 3J GO TO ee 
> 3B C 

]9 I6 YRITE(d.300I KOUNTrJ 
♦0 YRSTE(A.3001 N.KOUXT ' .1 3GR FGRNRTI,X./.•TNE NUIIRER•.I♦' 

For those who want to generate chains for selected > e3 Y' YRS FEOUCEO TO 1 SN'. 
> ♦3 •11r' STEPS.'.//) 

;~ 6TGP large values of N, Figure S provides an annotated 
♦e ENO 

•c"G GF FILE Fortran program to facilitate application of the 
Fig. 5. Annotated Fortran program. algorithm. 

IFlJ.E0.3B(J/311GO TO 3 
YE TEST TO SEE IF J IS 
EVEIILY YIV[S[KE BT 3. 

IF(J.E0.3t(J/31)GO TO ♦ 
YE TEST TO SEE Ii J IS EVEN. 

Fig. 4. Flow chart for a chain with initial N 

That the algorithm is always true for any natural number N> 1 can be shown easily by 
mathematical induction." It is clearly true for N = 2. We assume the algorithm true for N ~ m - 1 
and show that it is then true for N = m. It suffices to consider m even, since if m were odd, and 
whether m is divisible by 3 or not, the algorithm will reduce it to a number less than min one step. 

Since m is either divisible by 3 or off by 1 or 2, three cases need by considered, namely, (i) m = 3p, 
(ii) m = 3p + I, and (iii) m = 3p + 2. In case (iii) there are three sub-cases since one must 
consider whether p itself is divisible by 3 or is off by I or 2. If we let p = 3k, p = 3k + I, and p = 
3k + 2, we get the three sub-cases (a) m = 9k + 2, (b) m = 9k + S, and (c) m = 9k + 8. Apply 
the algorithm to all of the cases as follows: 

(i) (ii) 

Procedure n Procedure n 

3P 3p + 1 
D3 p <m. M2+1 6p+3 

(iii) D3 2p + 1 < m. 

~Ibid. 

'In consultation with A. Meir, Professor of Mathematics, University of Alberta. 
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(a) (b) (c) 

Procedure n Procedure n Procedure n 

9k+ 2 9k+ 5 9k+ 8 

M2 + 1 18k + 5 M2 + 1 18k + 11 M2 + 1 18k + 17 

S1 18k + 4 S1 18k + 10 S1 18k + 16 

M2+1 36k+9 M2+1 36k+21 M2+1 36k+33 

D3 12k + 3 D3 12k + 7 D3 12k + 11 

D3 4k + 1 < m. S1 12k + 6 S1 12k + 10 

D3 4k + 2 < m. M2 + 1 24k + 21 

D3 8k + 7 < m. 

The requirements of induction have been satisfied. Hence the algorithm is true for any natural 
numberN> 1. 

Another proof that requires little more than a knowledge of elementary arithmetic is possible. This 
proof considers all of the natural numbers as being written in base 3 or in the equivalent expanded 
forms. For example, 

91 (base 10) = 3 ° + 31 + 1 = 10101 (base 3) 

19 (base 10) = 2(3~ ) + 1 = 201 (base 3) 

16 (base 10) = 3' + 2(3) + 1 = 121 (base 3). 

.In base 3 the last two digits of any natural number N > 1 can be none other than one of the 
following: 

00 10 20 
O1 11 21 
02 12 22 

We call the starting numberN and the number at each step is called n. For numbers that end in 00, 
10, and 20 division by 3 is immediate and we get n < N. The other endings need to be examined 
further. Since every odd number can be converted to an even number by subtraction of 1, as 
provided for in the algorithm, we need consider only even numbers. Thus the remaining six 
endings are taken as even at the outset and these give rise to six cases. The algorithm is applied in 
the following table to these six cases. Note that cases 5 and 6 in step 41ead to three different routes 
in each case. Eventually, in all of these cases, the starting number N is reduced so that n < N. 
Thus we have shown that reduction occurs in all possible cases and since all possible endings have 
been included, the algorithm eventually will reduce all natural numbers N > 1 to unity. 

Procedure 

(1) 

Endings for 
n base 3 

(2) 

Procedure 
Endings for 
n base 3 

O1 Even 11 Even 

M2 + 1 10 Odd M2 +1 00 Odd 

D3 O1, 11, 21 n < N D5 00 n < N 
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(3) 

Procedure 
Endings for 

n base, 3 

21 Even 

It2 + 1 20 Odd 

D3 02, 12, 22 n < N 

(5) 

12 Even 

M2 + 1 02 Odd 

S1 O1 Even 

M2 + 1 10 Odd 

D3 (a) O1,(b) 11,(c) 21 

(a) 

O1 Odd 

S1 00 Even 

D9 00 n < N 

(b) 

11 Odd 

S1 10 Even 

D3 O1, 11, 21 n < N 

(c) 

21 Odd 

S1 20 Even 

D3 02, 12, 22 n < N 

(4) 

Procedure 
Endings for 
n base 3 

02 Even 

M2 + 1 12 Odd 

S1 11 Even 

M2 + 1 00 Odd 

D9 00 n < N 

(6) 

22 Even 

M2 + 1 22 Odd 

S1 21 Even 

M2 + 1 20 Odd 

D3 (a) 02,(b) 12,(c) 22 

(a) 

1~ 

02 Odd 

S1 O1 Even 

M2 + 1 10 Odd 

D3 O1, 11, 21 n < N 

(b} 

12 Odd 

S1 11 Even 

M2 + 1 00 Odd 

D9 00 n < N 

(c) 

22 Odd 

S1 21 Even 

M2 + 1 20 Odd 

D3 02, 12, 22 n < N 



The Four What's of Mathematics 
by V. P. Madan 
Red Deer College, Red Deer, Alberta 

1. What is mathematics? 
2. What do mathematicians do? 
3. What kind of individuals become 

mathematicians? 
4. What is the nature of mathematics? 

What is mathematics? This is 
indeed hard to describe, due to the 
complex nature of the various disci-
plines and the role different profes-
sionals currently play. It has become 
a kind of international activity. 

Therefore, we first discuss: What 
do mathematicians do? 

Looking at the American Mathemati-

cal Reviews, a publication of the 
American Mathematical Society which 
publishes review articles on numerous 
papers and books handled by world 
mathematicians, one notes that there 
are at least 100 subclassifications 
of mathematics. To name a few, we 
have: 

history, logic, set theory, com-
binatorics, graph theory, number 
theory, algebra, geometry, topol-
ogy, calculus, probability theory, 
statistics, numerical analysis, 
computer science, elasticity, 
plasticity, fluid mechanics, 
acoustics, optics, electromagnetic 
theory, thermodynamics, quantum 
mechanics, relativity, astronomy, 
astrophysics, geophysics, opera-
tions research, systems, control, 
information and communication, 
automata. 

The list is almost endless, as this 
is a vast field which seems to grow 
and grow: 

Mathematical reviews seem to be 
very useful for gleaning mathematical 
ideas. They are presently being pub-
lished in English, French, German and 
Italian. Reviews are published for 

papers or books in almost any language 
in which mathematical ideas are trans-
mitted, and since they contain only a 
special limited vocabulary, some fa-
miliarity with the subject enables 
mathematicians to read most papers or 
at least make a good guess at their 
contents. 

International Mathematics Confer-
ences have been very successful due to 
the fact that mathematicians from all 
parts of the world can understand each 
other. These conferences, held every 
four years, provide willing mathemati-
cians with ample opportunities to make 
personal contacts and exchange view-
points. The attendance at such con-
ferences is quite high - usually well 
over 3,000. Two prizes of great value 
are awarded at each conference for the 
best work done by a mathematician 
under age 40, the award recipient 
being chosen by a jury of internation-
ally famous mathematicians. The human 
aspect of such a large gathering of 
mathematical specialists is one of the 
great attractions.l 

What kind of individuals become 
mathematicians? It is said that 
people turn to mathematics when they 
are unable to cope with the problems 
of the world: This is not always the 
case. Mathematicians are all sorts 
of people. There are mathematicians 
who are genial giants, mathematicians 
who are rotund Rotarians, mathemati-
cians who adore Bach, mathematicians 
who play jazz and so on. There are 
also mathematicians who would never 
be suspected of being mathematicians: 

1The next International Mathematics 
Conference happens to be in North America. 
It will be held in Berkeley, California, on 
August 10-16, 1980. 
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The one faculty common to all mathe-
maticians is a capacity for the 
abstract thought. 

Therefore, to answer the question 
"What is mathematics?", perhaps one 
can ask, "lJhat is it not?" As for the 
nature of mathematics, Professor 
Alfred J. Ayer, in Language, Truth and 
Logic,2 contends that an infinitely 
intelligent person would find mathe-
matics dull, since he would be able 
to see at a glance all the possible 
consequences of any set of axioms: 
This is a meaningless statement, since 
we cannot devise a test to see whether 
any person is infinitely intelligent. 
But If we give meaning to the state-
ment, we assume that mathematical de-
velopment is exclusively occupied with 
the logical deductions from the given 
axioms or theorems. 

Poincare writes in his Science and 
Method3: 

... That the mathematical discov-
ery does not consist in making new 
combinations with entities that 
are already known. This indeed 
can be done by anyone in infinitely 
many ways. Discovery consists 
not in constructing useless com-
binations, but constructing those 
that are useful -which are an 
infinitely small minority. 

..: Mathematical facts worthy of 
being studied are those which, by 
their analogy with other facts, 
are capable of leading us to the 
knowledge of a mathematical law, 
in the same way as the experimen-
tal facts lead us to the knowledge 
of a physical law. 
Mathematics may be summed up as a 

vast adventure in ideas. It is a col-
lection of thoughts of several genera-
tions. It has been influenced by 

zAlfred J. Ayer, Language, Truth and 
Logic (New York: Dover Publications, Inc., 
1947), p.85. 

3Poincare, Science and Method (New 
York: Science Press). 
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agriculture, commerce, engineering, 
philosophy and many other disciplines. 
The mathematics of the present century 
has so many aspects that it is impos-
sible to do justice with even main 
trends. We suggest the following 
books on the history of mathematics 
to serve as a supplement for further 
exploration of the subject: 

Bell, E.T. Men of Mathematics, Second 
Ed., Pelican Books. New York: 
Simon & Schuster, 1953. 

Jacobs, Harold R. Mathematics - A 
Human Endeavor (A Book for Those 
Who Think They Don't Like the Sub-
,ject). San Francisco: Freeman and 
Co., 1970. 

Kline, M. Mathematics in Western Cul-
ture. New York: Oxford University 
Press, 1953. 

Kline, Morris. Mathematics: An Intro-
duction to Its Spirit and Use. 
San Francisco: Freeman and Company, 
1978. 

Miller, G.A. "A First Lesson in the 
History of Mathematics," "A Second 
Lesson...," et cetera - a series 
of 10 articles in IDational Mathe-

matics Magazine, Vols. 13-19 
(1935-45). 

Sarton, G. The Study of the History 

of Mathematics. London: Cambridge 
Dover, (reprint) 1957. 

Sedgwick, W.T. and H.W. Tyler. A Short 
History of Science, Third Ed. New 
York: Macmillan Co., 1948. 

Smith, D.E. A Source Book in Mathe-
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Pentominoes 

by Em.%2 Dufzovac 
Head of Mathematics 
Kapuskasing District High School 
Kapuskasing Board of Education 
Kapuskasing, Ontario 

If five squares are joined in all possible ways, the 12 shapes that result are called pentominoes. 

Materials: 

1. floor tiles 
2. gummed squares 
3. cubes 
4. construction paper 
5. scissors 
6. squared paper 
7, overhead 
8. geoboard 
9, mira 

Exploratory Period: 

Use items 1, 2, or 3 and arrange 
them to make the 12 pentomino 
shapes. 

Once the pupils have discovered 
all the shapes, have them build 
these shapes on graph paper. 

You can then hand out construction 
paper with the images printed on 
them. Have the students cut these 
out. 

Now let's get familiar with the 12 
shapes. Can you make some of 
these pieces fit these geometric 
shapes? 

Game: Pent Up' 

"Pent Up" is a strategy game for 
two or three players. It uses the 12 

1Dr. John L. Ginther, Math Experiments 
with Pentominoes (Midwest Publications Com-
pany, Incorporated), p.LR-9. Available 
through Western Educational Activities Ltd., 
10234 - 103 Street, Edmonton, Alberta. 

pentominoes and the 8-by-8 playing 
field. 

Rules for Pent Up: 

1. Place the set of 12 pentominoes 
in a pile near the players. 

2. Players take turns. In his turn, 
a player chooses a pentomino from 
the draw pile and places it so 
that it covers five squares on 
the playing field. 

3. Any pentomino may be placed either 
side up. 

4. The last player who can play a 
pentomino is the winner. 

Pentominoes and Perimeter 

Let's make a conjecture. 

Since the area of the 12 shapes is 
the same, it follows that their re-
spective perimeter is the same. Dis-
covery actively follows to prove or 
disprove the conjecture. 

Other Activities: 

Place two pieces together; trace 
the figure. Do this for a number 
of examples (six). Compare the 
perimeters. 

Place three pieces together; trace 
the figure. Do this for six 
examples. Compare the perimeters. 

• What conclusion can you draw? 
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Do Pentominoes Tesselate? Devise other activities . 

Discovery Activity: 

Assign each student to work with 
a certain pentomino shape. Attempt 
to use that shape to tesselate the 
plane. See if you can make it tes-
selate in more than one way. 

Follow Up: 

• Color them; decorate the classroom 
with them. 

• Work with different geometric 
shapes to tesselate the plane. 
Are there certain shapes that do 
not tesselate? 

14 

Build an Open Box 

Have the students tape the edges 
of the five pieces. 

Will the figure fold to form an 
open box? 

Rearrange the five tiles in the 
other 11 ways and repeat. 

Will all the 12 pentomino shapes 
form an open box? 

Devise other activities. 

Flips, Slides, and Turns with Pentominoes 

Describe the motion as a f ip, slide, or turn. 

2. 

—► 

1 -~ 2 

2 
1 

l fl-~p2 2 

—~ 

3 
4 
3 

—► 

~% 
4 

Rico 
1 -~ 3 

---• 

2 3 4 
From the above four figures, show 4 flips and 2 rotations. 
On square paper using this shape, demonstrate a slide, and two flips = Riao, 



From the above diagrams, describe the following motions: 

1 -~ 2 1 -~ 3 1 -~ 4 2 -~ 3 2 4 3 4 

a. b. 
I 2 3 4 5! 

c. d. e. 

Place square #5 in a different position in figures a, b, c, d, e. 
Compare these figures. 

~2 3 4 
r—~ 
5i a. b. 

c. d. e. 

How many shapes can you build by sliding #1 and #5? 
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5. 

1• k. 

(14) 
0 

6 Describe the following slides: 1 -~ 2 1 -~ 3 1 -~ 5 

4 -~ 2 4 ~ 3 

3 

16 

4 

4 -~ 5 3 -~ 2 5 -~ 3 

2 

5 



Pentominoes and the Mira 

Use the mira to find the 
axis or axes of symmetry 
of these pentomino shapes. 
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Arithmetic and Fingers 
from M~ nne~s o.ta Caunc,i.e o ~ Teachers v {~ 
Ma~hemati.cl~ Newb2etterc 

Reprinted with permission from Colorado 
December 1979. 

A task force consisting of Ev 
Schendel, C. Eileen Oslund, Marge 
Lucarelli, Casey Humphreys and Lous 
Cohen has prepared a report on 
CHISANBOP/FINGERMATH for the MCTM 
Board of Directors. The complete re-
port will be available to members at 
the fall meeting. The essence is 
included in the conclusions and rec-
ommendation below. 

1. One of the Ten Basic Skill Areas 
identified by the National Coun-
cil of Supervisors of Mathematics 
is Aopropriate Computational 
Skills. Two essentials listed 
are knowledge of single digit 
number facts and mental arithme-
tic. There is no apparent attempt 
to teach either when Chisanbop is 
used. 

7_. Chisanbop is not really a new 
process - finger reckoning has 
been around for a long time. 
Serious attempts to use some form 
of finger reckoning were made by 
such men as Trachtenburg, 
Fibonacci, and others. Each had 
some specific base to work from 
as does Chisanbop that uses the 
adaptations of the Korean Abacus. 

3. Success in speed and accuracy is 
based on psycho-motor and eye-hand 
dexterity. These are different 
in all children. 

4. There seems to be no apparent cor-
relation between the learning of 
Chisanbop as a young student and 
using it in mathematics of the 
real world in later life. 
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5. There has been unwarranted 
publicity - the type that appeals 
to parents saying in essence, 
"When all else fails, try this." 
Many forms of media have delivered 
this message. 

6. The teaching of Chisanbop does not 
make association with the concrete -
a one-to-one correspondence. It 
does, however, make association 
with counting to a certain extent. 

7. Chisanbop teaches the four opera-
tions in different order than the 
mathematics programs generally do. 
the proponents of Chisanbop say 
the best order to use is addition, 
multiplication, subtraction and 
division and that is the way their 
material is presented. 

8. It has a fun appeal to all ages 
and is relatively easy to learn 
by the teacher as well as the 
student - almost anyone can use 
it. 

9. Cost for equipment is definitely 
minimal - the greatest expense 
seems to be the 25-hour workshop 
sponsored by Chisanbop Inc. The 
cost is $130 per teacher if 20 
teachers register. There are 
simple workbooks and teacher's 
manuals for fingermath available 
at an average cost from the pub-
lisher. The publisher will con-
duct free workshops for teachers. 

10. Society is looking at this finger 
reckoning method and so should we 
as mathematics educators. 



11. Attitude from Chisanbop promoters 
from even a year ago has changed. 
On one hand, some feel that a 
company-based workshop is neces-
sary for teachers to be qualified 
to teach. They also feel it is 
a complete basic program in 
itself. Other factions are say-
ing it is a supplementary approach 
to computation in mathematics and 
can be learned with minimal work-
shop direction plus practice. 

12. If used as a complete program, 
there is no correlation or provi-
sion for computer literacy or 
calculator competencies that ap-
pear to be high priorities in 
society. 

13. There is apparent enthusiasm by 
teachers and students but no evi-

dence.was found that this enthu-
siasm lasts. 

Recommendation 

We as a task force recommend 
Chisanbop/Fingermath as another sup-
plementary approach to the teaching/ 
learning of computational skills with 
whole numbers. Teachers should not 
be discouraged from trying out this 
"new" approach but should be made 
aware that Chisanbop is not a complete 
basic program in mathematics. Children 
have many different learning styles 
and teachers might find success for 
some using this method to supplement 
the basic program. It is easy and fun 
to learn for those in the complete 
spectrum of student abilities from 
remediation to gifted. 

The foZZo~aing logic problem is from The Math Wizard by Louis Grant Brandes, 
published by J. Weston Watch and distributed by Western Educational Ltd. 

Boxcar Problem. 

West East 

A mistake was made in placement of boxcars in front of warehouses A and B, as 
illustrated in the diagram above. A bridge passes over the spur track which per-
mits boxcars to pass under it, but not the engine. The engine will not fit between 
the bridge and the warehouse unloading points. How can the engineer switch boxcar 
D to warehouse B and boxcar C to warehouse A? 

SOLUTION: Use the engine to push D to bridge and leave there. Take engine west, 
then back on spur to couple C and D; leave C and D coupled under bridge. Move 
engine to west end of spur and pick them up. Move C and D to a point past the 
west spur intersection. Leave C, then move D back past A and leave under bridge. 
Now pick up C and move it to warehouse A. Move the engine back to the west spur 
and pull D to warehouse B. 
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??? PROBLEM CORNER ??? 

edited by W.i.P.2.iam J. Bruce and Ray S~.ncea,uc 
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-k. Names of participants will be 
included. 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 
Department of Mathematics 
University of Alberta 
Edmonton, Alberta T6G 2G1 

PROBLEM 1: 

An 8-point star is formed in a 
square region of side S units by 
drawing two lines from each mid-
point of a side of the square to 
opposite corners of the square. 
Note that these lines also form 
two identical smaller squares as 
well as one octagon. 

(a) If the star is cut out of the 
square region, what fraction 
of the square is wasted? 

(b) In terms of S ,what is the 
area of one of the smaller 
square regions? 

(c) In terms of S ,what is the 
area of the octagonal region? 

(submitted by William J. Bruce, University of Alberta) 
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News Items from ... 

NATIONAL COUNCIL OF 

~feaclleYS of ~iNathematics 
DD 
Q~ 

1906 Association Drive, Reston, Virginia 22091 ■ (703) 620-9840 

Mathematics 8~ Careers for the 1980s 

Educators interested in stressing the importance of the mathematics we all 

use can now call on the new Mathematics & Careers resources just released by the 

National Council of Teachers of Mathematics. 

Mathematics & Careers is a series of posters and brochures developed by the 

NCTM Career Education Committee. These full-color 43 x 56 cm posters, suitable 

for framing, present a new, more dynamic image of mathematics. Each career 

packet includes a poster and 10 copies of a brochure describing that career. 

Interviews with members of the featured occupation are included in each brochure. 

The Engineer and the Police Officer are the first two career packets in this 

series. These and future packets, such as the Actuary, the Banker, the Carpen-

ter, the Electrician, the Metal Worker, the Nurse, the Pilot and the Realtor, 

are certain to help popularize mathematics and each of the occupations. 

Priced at $4.30 per career packet, with individual member and quantity dis-

counts available, Mathematics & Careers can be obtained from the National Council 

of Teachers of Mathematics, 1906 Association Drive, Reston VA 22091; phone (703) 

620-9840. An order form is orovided on the following page. (Review copies of 

Mathematics & Careers are available on request.) 
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NEW CAREER 
EDUCATION MATERIALS 

Mathematics 

MYlsnrutla 
a (careen 

the Engineer 

Now Available Coming Soon 

Mathematics &Careers 
Posters and Brochures 

Mathematics &Careers is a series of posters and brochures developed by the NCTM Career Education Committee. These 
full-color 43 x 56 cm posters, suitable for framing, will attract students to your room, display, or career education program 
while stressing the importance of mathematics. Each career poster comes with ten copies of a brochure describing that 
career. Interviews with members of the featured occupation are included in each brochure. Future career packets include the 
eight posters shown below plus an additional ten. 

Place A Standing Order Today 

MATHEMATICS &CAREERS ORDER FORM 
Sandia{ Order Be among the first to receive each 
Mathematics d. Cueen packtt in th<series as it is issued by 
gabluhing a sanding order. A Standing Order Deposit 
Account is the mm[ economical and efficient way to purchase 
NCTM Drodu<a beuwe NCTM wri il l shiDpinB and 
handling charge. You ue sutomaiically nooficd when your 
balance falls below SS.00. $hippin8 and handling charges are 
added to il l billed accounu. Any Mathematics Q Careers 
packtt received Char dos not fit your professional needs 
<~n be returned, mdama8ed, within 70 days for full credit. 
You may cants your standing order at any time end receive 
fWl refund of any deposit balance. 

Mathematics &Careers Standing Order Deposit Account 515.00 Please Initial 

Title Stock p ~ Quantity Unit Price Total Price 

the Engineer (I Poster & 10 brochures) #0501 4.30 

Engineer brochures 110 per package) #0503 1.35 

the Police Officer (I poster & 10 brochures) #0502 4.30 

Police Oftcer brochures (10 per package) #0504 1.35 

❑ Remittance must be enclosed for orders o(E20 or less 

C Bill me, including shipping and handling charges 

❑ Please forward NCTM membership information 

SUBTOTAL of items ordered 

Less 20e7e discount• 

TOTAL amount of order in 
U.S. funds or equivalent 

E 

f 

Name (please print)  Membership No 

Address  

City  State or Province ZIP or Postal Code  

'204a DISCOUNT: Individual members, bookstores, or quantity orders for IU or more copies of a single tiNe shipped to one address. Mail orders, payable to 
NCTM, 19116 Assodation Drive, Resron, VA 22091. NCTM will pey all handling and shipping charges for prepaid orders. Prices subiect to change without notice. 
Vvginia residents add 44~ sales tab. 10/79/Pr 
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Q Bulletin Board Resources 

BULLETIN BOARD IDEAS FOR ELEMENTARY AND MIDDLE SCHOOL MATHEMATICS, by Seaton E. 
Smith, Jr. #82. $4.00. Gives guidelines for effective titles, borders, color, 
background, arrangement, et cetera; 82 photos, 31 in full-color. 1977. 56pp. 

MATHEMATICS AND HUMOR, edited by Aggie Vinik, Linda Silvey, and Barnabas Hughes. 
#266. $4.00. A collection of jokes, riddles, and cartoons to add levity to 
bulletin boards and test papers and pique the interest of students from junior 
high school up. 1978. 58pp. 

MATHEMATICS IN USE, AS SEEN ON POSTAGE STAMPS, by William L. Schaaf. #18, $2.25. 
Set of eight 37 x 28 cm full-color posters, each portraying international stamps 
representing a particular use of mathematics. Based on illustrations from 
Schaaf's article in the January 1974 Mathematics Teacher. 1976. 

POSTERS: COUNTING THE PETALS OF A FLOWER. #264. $4.00. Set of four 41 x 53 
full-color posters based on photographs from the popular book I Can Count the 
Petals of a FZo~er, by John and Stacey Wahl. 1978. 

POSTERS FROM THE ARITHMETIC TEACHER. #253. $2.25. Set of nine imaginative, 
stimulating posters for the elementary classroom, each 28.5 x 36.5 cm; bright 
and colorful. 1978. 

MATHEMATICS & CAREERS, a series of posters and brochures being developed by the 
NCTM Career Education Committee. These full-color 43 x 56 cm posters, suitable 
for framing, will attract students to your room, display, or career education 
program, while stressing the importance of mathematics. Each career poster 
comes with 10 copies of a brochure describing that career. Interviews with 
members of the featured occupation are included in each brochure. Start a stand-
ing order plan and be the first to receive each Mathematics & Careers packet in 
the series as soon as it is available. 

cm 

Special NCTM Bulletin Board Resources Order Form 

T'itk Stock N Qwntity Unit Price ToW Price 

BULLETIN BOARD IDEAS 82 S 4.00 
MATHEMATICS AND HUMOR 266 $ 4.00 
MATHEMATICS IN USE, AS SEEN ON POSTAGE STAMPS 18 $ 2.25 
POSTERS: COUNTING THE PETALS OF A FLOWER 264 S 4.00 
POSTERS PROM THE ARITHMETIC TEAGEiER 253 S 2.25 

O Il~tuao. mrr kr ~obrd Im arch, of iR0 or I~ 

O Bill mw foelndio~ JJppNN .nd Mndl{oR ch.ryn 

0 PMa lonard NCTM mambenhlp lalortnubo 

SUBTOTAL of booke ardsed 

1w.. 9U°,;, dumm~P 

TOTAL unapt of or11•r In 
U.S. tud. ar paiv.lmt 

1Y~.Iriwr Prlstl   Mrnbw,htp No 

i 

t 

AYrwr  

Clry  _ ltne or Pror6n  ZIP a Paul Cede  

•107. DI:M/)U NT: Wlrkad nsMra boekworw, or grnthy ordN for 10 m men oopltw of a deNM UJa dlppd to am .ddn,.. Mcll onirn, p.y.hle to NCTM, 1906 A,oduion Drives 
11~A, YA 43091.1gC7N «p pry tll ►r01fy uJ ilppiq drrpr for prpnkl ardu► PrloM.abjwt to drye wkbw ootlow YfrNInM rarWwu .dd Ni rhw ua. 9/79 /h 
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PLUS +++ 

The folZo~ing material is reprinted from Issue No. 3 of Plus + + +, a short mag-
azine informing mathematics educators across Canada about important events, re-
search, curriculum development and items of national interest. 

Associate Editors Needed 

Plus ++-F is now appearing in sev-
eral Canadian journals. To make it 
more effective at gathering and dis-
seminating information, there should 
be associate editors who can comb 
their own regions for items of na-
tional interest. Volunteers and 
nominations are requested. It would 
be desirable to set up the editorship 
on a rotating basis. 

Newsletter on Problem Solving 

In June 1979, the Franklin Insti-
tute Press began to produce a monthly 
newsletter entitled Problem solving. 
According to Managing Editor Julia S. 
Hough, it will keep the reader "up-
to-date on material presented at con-
ferences, as well as books and papers 
available on the subject." It will 
include reports on programs to de-
velop methods of teaching problem 
solving and on research conducted in 
university and industry. Write to 
The Franklin Institute Press, 20th 
and Race Streets (Box 226), Phila-
delphia, PA 19103, U.S.A. 

Second International 
Mathematics Sfudy 

In 1964, the International Asso-
ciation for the Evaluation of Educa-
tional Achievement (IEA) sponsored a 
study of the mathematics, achievement, 
interests and attitudes of students 
aged 13, 16, and 18 in each of 12 
countries. A second study is now 
under way. There are ,three compo-
nents: curriculum analysis (intended 
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objectives and methodologies for 
mathematics teaching and learning), 
classroom process (instructional 
practices analyzed and compared), 
student processes (attitudes and 
achievement in the light of curricu-
lar emphases and classroom practices). 
Two sessions at ICME IV in Berkeley, 
California, in August 1980 will have 
progress reports: (1) curriculum 
analysis (A.I. Weinzweig, H. Steiner), 
(2) classroom process, with the re-
sults of a pilot study of teacher 
questionnaires in seven countries 
(K.J. Travers). International reports 
are scheduled to appear in December 
1982. 

Several countries have national 
committees associated with the study. 
Canada is not one of these, although 
the following have been active in 
pilot testing and other developmental 
activities: David Bale (Regina U.), 
John Del Grande (North York B.E.), 
Lars Janson (Manitoba U.), Thomas 
Kieren (Alberta U.), Ronald Ragsdale 
(O.I.S.E.), David Robitaille (U.B.C.), 
Howard Russell (O.I.S.E.). 

Literature available: 

1. IEA ACTIVITIES: 
description of IEA and projects, 
participating national institu-
tions; from Dr. T. Neville Postle-
thwaite, Department of Comparative 
Education, University of Hamburg, 
Sedanstrasse 19, 2000 Hamburg 13, 
Federal Republic of Germany. 

2. THE SECOND INTERNATIONAL 
MATHEMATICS STUDY: 
purposes and plans for study; 
from Roy W. Phillipps, Chairman, 



Mathematics Project Council, 
Private Bag, Department of Educa-
tion, lJellington, New Zealand. 

3. SECOND STUDY OF MATHEMATICS, 
BULLETIN N0. 3: 
purposes and designs, sampling 
plan, analyses, IEA papers rele-
vant to study, timetable, person-
nel; from Dr. Kenneth J. Travers, 
Chairman, International Mathe-
matics Committee, 341 Armory, 
University of Illinois, Urbana, 
Illinois 61801, U.S.A. 

Master of Science in Teaching 
at Toronto 

The Mathematics Department and 
Faculty of Education at the University 
of Toronto have embarked on a part-
time joint graduate program for expe-
rienced teachers. It will include 
four courses, two jointly given by the 
two divisions (problem solving, mathe-
matical modelling), one given in the 
Faculty of Education and one given in 
the Department of Mathematics. For 
further information, write Professor 
D. Alexander, Mathematics Department, 
Room 373, Faculty of Education, Uni-
versity of Toronto, Toronto M5S lAl. 

French IREM Experiment 

From Professor Jean Dhombres, 
Scientific Counsellor of the Embassy 

of France to Canada, comes an account 
of an experiment in continuous 
teacher training, designed to meet 
the mathematical needs of a modern 
society. France is divided into 24 
academies, each in the charge of a 
rector responsible for education from 
nursery to university levels. In 
1968, the Ministry of National Educa-
tion decided to create in each zone 
an Institute for Research in Mathe-
matics Education (IREM). These are 
involved in inservice teacher train-
ing, pedagogical research and evalua-
tion, and coordinating the sequence 
of instruction on various topics in a 
given grade. IREM trainees from 
schools are given time off to meet in 
groups, led by a high school teacher 
and assisted by a research amateur 
from a university, and study a prede-
termined theme. Further details are 
available from Professor Dhombres or 
from Professor E. Barbeau, the editor. 
During the fall of 1979, Queen's Uni-
versity was visited by Professor 
Bouvier who is associated with IREM. 

Concourse des Jeunes Mathematiciens 

(du niveau secondaire) 

Pour des renseignements, ecriere 
a Department de Mathematiques, Univer-
site d'Ottawa, Ottawa, Ontario K1N 964. 
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I D E A s from the 

~lrithm~tic 
Te~ch~r 
• IDEAS for Fractions 

• IDEAS for Computation 

• IDEAS for Problem Solving 

• IDEAS for Geometry 

• IDEAS for Measurement 

The IDEAS section has been a feature of the Arithmetic Teacher since 1971. This collection has been selected 
from those activities appropriate for students in grades 4 through 8. The selections have been reprinted just as 
they originally appeared in the journal. 

On one side of each page you will find the Pupil Activity Sheet; the teacher directions are on the reverse. This 
booklet has been perforated so that the pages can be easily removed and reproduced for classroom use. We 
suggest that you make a file of these pages or punch [hem for storage in a loose-leaf binder. Copies should be 
kept in the same file or binder so that you can use them when they are needed. 

This volume has been topically arranged so that IDEAS for computational skills, for example, appear in one 
section, IDEAS for problem solving are grouped in another section, and so on. Suggested grade levels appear in 
the teacher directions for each IDEAS sheet. 

I D E A S from the Arithmetic Teacher  @ 55.40   f 
(Quantity) (Subtotal) 

❑ Remittance must be enclosed for orders of 520 or less Less 20% discount 
❑ Bill me, including shipping and handling charges TOTAL amount of order in 

U.S. funds or equivalent S 

Name (please print)  Membership No. 

Addreu  

City  State or Provintt ZIP or Postal Code 

20%. DISCOUNT: Individual members, bookstore, or quantity orders for 10 or more copies of a single title shipped to one address. Mail 
ordtts, payable to NCTM, 1906 Association Drive, Raton, VA 22091. NCTM will pay all handling and shipping charges for prepaid orders. 
Prices subject to change without notitt. Virginia residrn[s add 4% sales tax. 6/79/Pr 

L  J 
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4th International Congress on 
Mathematical Education 

Berkeley, California, U.S.A. 
August 10-16, 1980 

You are invited to participate in 
the 4th International Congress on 
Mathematical Education. The Congress 
offers participants an opportunity to 
become better informed about current 
issues and developments in mathemati-
cal education at all levels. There 
will be many scheduled and unsched-
uled informal events so that partici-
pants may gain from personal contacts. 

The official Congress languages 
are English, Spanish, and French. At 
all times, simultaneous translations 
of at least one session, including 
all plenary sessions, will be 
available. 

A report of the proceedings of the 
Congress will be sent to all Full 
Members. 

The participation fee for Full 
Members will be listed in the Second. 
Announcement. There will be a lesser 
fee for Associate Members (accompany-
ing a Full Member but not taking part 
in the work of the Congress). These 
fees include a choice of planned ex-
cursions and cultural events. Optional 
excursions and activities will be at 
extra cost. The fee will not include 
travel, accommodations, or board. 
Those interested in participating 
should complete the "Request for In-
formation" form on the following page 
and return it to the official Congress 
address: 

ICME IV 
Mathematics Department 
University of California 
Berkeley, CA 94720, U.S.A. 

The Second Announcement and appli-
cations for registration and accommo-
dations will be sent to respondents 
at a later date. 

Communications should be mailed to 
the official Congress address. Mark 
"ATTN: PROGRAM" on requests about pro-
gram. Mark "ATTN: LOC" on requests 
concerning exhibits, special interest 
groups, and local conference operations. 

Programs 

The scientific program will exam-
ine a broad spectrum of problems in 
mathematical education at all levels 
and for every variety of learner. 
Special emphasis will be given to ques-
tions of universal primary education, 
of research, technology, applications, 
the profession of teaching, and the 
relationship of language and mathe-
matics. Preliminary plans include 
four plenary session invited addresses, 
at least fifteen other main invited 
speakers (one hour each) and about 
sixty panels and debates (one to two 
hours). Many of the main speakers 
will be followed by a panel on the 
same topic. There will be about 
twenty three-lecture series (called 
"miniconferences") on individual 
topics. Of special interest are pro-
posed miniconferences in honor of the 
late Edward G. Begle on critical vari-
ables in mathematical education, and 
several expository series on topics 
-which have become so fundamental, ap-
plicable, and pedagogically accessible 
that they could be considered world-
wide for inclusion in the mathematics 
curriculum. 
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Short Communications 

Following the pattern of the 
Third Congress, at Karlsruhe, partic-
ipants are invited to present short 
communications via "Poster Sessions," 
where papers selected for presentation 
can be displayed and authors will be 
available for discussion. Posters 
may be submitted on all topics; es-
pecially solicited are posters on 
teaching mathematics to the handi-
capped and on problems and curricula 
in mathematical education in the par-
ticipating countries. Details will 
be in the Second Announcement. 

Projects 

Selected research and development 
projects in mathematical education 
throughout the world will be invited 
to make presentations. 

Exeter Working Groups and Karlsruhe 
Study Groups 

Existing working and study groups 
will be given the opportunity to meet, 
to continue their work, and to tie in 
with the rest of the program. 

National and International Organizations 
and Journals 

Meetings for national and inter-
national organizations of mathematics 
teachers and for editors of mathemati-
cal education journals will be sched-
uled during the Congress. 

Films 

Presentations of mathematical 
films are being organized. Forward 
your recommendations (not the films) 
to the official Congress address, 
marked "ATTN: FILMS." 

Exhibitions 

Publishers and firms producing 
teaching aids for mathematical educa-
tion may present their books and ma-
terials. Teacher-made and student-
made mathematics exhibits will also 
be displayed. 

PLEASE COPY THIS ANNOUNCEMENT and 
distribute it to your colleagues and 
to other members of our profession. 

REQUEST FOR INFORMATION 
(Phase Prim or type) 

(TlilE) (TITRE) (71TUL0) 

POSTAL ADDRESS • ADRESSE POSTAL • DIRECCION POSTAL 

DEMANDE DE RENSEIGNEMENTS SOLICITUD DE INFORMACION 
(Remgir en cxadlres d~imprimeie) (Por dwr use tetras de impronlo) 

(FAMILY NAMF) (NOM) (APELL100) 

(COUNTRY) (MYS) (PATS) (CODE) (CODE) (COON;O) 

INSTITUTIONAL AFFILIATION •AFFILIATION INSTITUTINELLE • AFILIACION INSTITUCIONAL 

HOW MANY FAMIIY MEMBERS Wlll PROBABLY ACCOMPANY POUT •PREVISION DU HOMBRE DE 
MEMBEES OE VOTRE PANTILE OUI NOUS ACCOMPAGNERONT7 •lCUANTDS MIEMBROS DE SU fAMILIA 
LO ACOMPANARIAN7 

(GIVEN NAME) (PRENOM) (HOMBRE) 

FOR SECOND ANNOUNCEMENT, PLEASE CHECK 
PARR SEGUNDO ANUNCIO. POR FAVOR MARQUE 
POU'1 RECEVOIR LE SECOND ANNOUNCEMENT COCKER 

IANGWGE • UNGUE • IDIOMA 

EngISA 

EspaAd 

Fnncaise 

❑ 

O 

LEVELS Of INTEREST •CENTRES O'INTERET 
NIVELES DE INTERES: 

Ekmentary • Primaire • Primau 

Secondary • SEcorMairo • SaundaNa 

CoNeOe • LyMe • UnfvEysiurla 

TeacAer TMininp • formatbn d'Enselpnanls 
EnlronambNo de PmksOr 

Supervlslon • Dlreclipr • Supervisidn 

Universlry • Universde • Universilarla 

O 

O 

O 

O 

FOR PUNNING PURPOSES, PLEASE INDICATE HOUSING PREFERENCE. (TMs is not a commitment.) DAILY RATES ARE FOR ROOM ONLY - POUR NOUS RIDER DANS L'ORGANISATION, INDIOUER LE TYPE DE LOGEMENT 
PREfERE. ICeci n'esl par un engagement.) LES TAUX JOURNALIERS SONT POUR lA LNAMBRE SEULEMENT. • PARR EFFECTOS DE PUNIFICACION, POR FAVOR INDIOUE SU PREFERENCIA EN ALOJAMIENTD. 
(Sin canpromiso.) LAS TARIFAS DIARIAS SON SOLO PoR U PIED. 

❑ IS10) DormNory 
Donar 
Damitorb 

O IS20-DS) NNN Standard 
Hdsl SlanWrd 
NNN Standard 

❑ REO-60) NNN Supdbr 
IbtN Suphieur 
Roth Superbr 

❑ (f60-100) NOtEI DEIUR! 
Hotel De lose 
Hotel de lujo 

OTHER ($petty) • AUTRE TYPE (Spldlkr) •VARIOUS (Espectlque) 

NOT A REGISTRATION FORM~END NO MONEY • CECI NEST PAS UNE INSCRIPCN}—NE PAS ENVOVER D'ARGENT • NO ENVIE DINERO. ESTO NO ES UN FORMUURIO DE INSCRIPCION 
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Monograph Review 

Math Monograph No. 5: Calculators in 
the Classroom. 
K. Allen Neufeld, editor. November 1977. 165 pp., $5.00. 
Publication of the Mathematics Council of The Alberta 
Teachers' Association, Edmonton 

This Monograph presents a variety 
of papers concerning the use of cal-
culators by educators in Britain, the 
United States, and Canada. Some of 
the articles are original publica-
tions; others are reprints from other 
journals. They are organized with 
respect to five themes: opinions, 
specifications, research, activities 
for junior and senior high, and ac-
tivities for elementary and junior 
high. 

Part one, "Opinions," contains 
the following articles: "Calculators 
in the Classroom: Proceedings of a 
Symposium Sponsored by Rockwell 
International," "Calculating Machines 
in Schools," "Computational Skill is 
Passe," "The Influence of Calculators 
on Mathematics Curriculums," and 
"Calculators - a Review." 

The first paper is a synopsis of 
comments made by a panel of university-
affiliated educators as they discussed 
the promises and potentials of elec-
tronic calculators as teaching aids 
in arithmetic classes in middle 
grades (VI-IX). It also includes the 
question-and-answer session that fol-
lowed the formal presentation. 

In the second article the authors 
review priorities of arithmetical and 
mathematical education in light of 
the increased availability of calcu-
lators, make recommendations regarding 
the extent to which the use of calcu-
lating machines should be encouraged 
at various stages in education, and 

consider the types of machines most 
appropriate for school use. 

The third article, which appeared 
in the Mathematics Teacher, consists 
of seven issues posed to a sample of 
teachers, mathematicians, and laymen. 
Included are their responses, given 
in percentage form, along with some 
of their positions and justifications. 

In the fourth article, after a 
discussion of the effects of calcula-
tors on the curriculum, the author 
concludes that "educators will not be' 
allowed to decide the issue of whether 
students will or will not use calcu-
lators. Students will use them.... 
But if curricular materials are de-
signed to take full advantage of the 
power of the calculator as an educa-
tional tool, then perhaps student use 
of calculators will lead to increased 
mathematical achievement. Students 
may even find mathematics more in-
teresting and more useful." (p.34) 

In the last article in this sec-
tion the author reviews some of the 
recent literature concerning the use 
of calculators in the classroom. She 
concludes that "the issue of calcu-
lator use in schools continues to be 
debated and the questions arising are 
being investigated by educational re-
searchers.... But curriculum changes 
will not appear overnight, they will 
only occur if and when teachers are 
convinced of the calculator's 
potential." (p.39) 
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Part two, "Specifications," con-
tains two articles: "So You Want to 
Buy a Calculator" and "Specifications 
for Electronic Calculators." Both 
articles include a discussion of 
machine features that are felt to be 
most desirable for use in the class-
rooms. Thus they provide some guide-
lines that specify what to look for 
in a basic machine. 

Part three, "Research," contains 
six articles: "Survey of the Use of 
Hand-Held Calculators in Mathematics 
Classes in the Secondary Schools of 
British Columbia," "The Effect of the 
Use of Desk Calculators on Achievement 
and Attitude of Children with Learning 
and Behavior Problems," "The Use of 
the Mini-Calculator in the Classroom," 
"Achievement and Attitudes of Ninth-
Grade Students Using Conventional or 
Calculator-Based Algorithms," "Achieve-
ment and Attitude of Low-Achieving 
Ninth Graders," and "Pocket Calculator 
Experiment with Fifth and Sixth 
Graders." 

Although the reader must keep in 
mind the limitations of each study, 
this research does provide the class-
room teacher with some insight into 
the various ways the calculator can 
be used and some information as to 
which children may benefit from the 
use of this technological instrument. 
It is up to the teachers to study 
this research and consider implica-
tions for their students. 

Part four, "Activities - Junior 
and Senior High," contains the follow-
ing articles: "Using Electronic Calcu-
lators," "Programmable Calculators and 
Mini-Computers in High School Mathe-
matics," "Some Uses of Programmable 
Calculators in Mathematics Teaching," 
"The Pocket Calculator as a Teaching 
Aid," and "The Hand Calculator in 
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Secondary Mathematics." These arti-
cles contain an assortment of inter-
esting ideas and activities for use in 
the secondary schools. Such topics as 
number patterns, trigonometry, func-
tions and limits, programming, flow 
charting and simulations are explored. 

Part five, "Activities -Elementary 
and Junior High," contains the follow-
ing articles: "Exciting Excursions in 
Number Theory with an Electronic Cal-
culator," "Experiences with the Hand-
Held Calculator in Teaching Computa-
tion, Problem-Solving, and Fractions," 
"Games with the Pocket Calculator," 
"The Hand-Held Calculator," and 
"Problem-Solving Practice via Statis-
tical Data." These articles contain 
high interest projects, games, and 
activities for the elementary and jun-
ior high students. Such activities 
as "Calculator Tales - Jaws," "Towards 
a Million," and "Target," are but a 
few of the many ideas discussed which 
should generate high interest and pro-
mote student involvement.. 

In the foreword the editor of the 
Monograph states, "You are encouraged 
to sample the opinions and make up 
your own mind, peruse the specifica-
tions and buy appropriately, study 
the research and select activities 
which will supplement and enrich the 
mathematics curriculum for your stu-
dents." (p.3) This reviewer feels 
that this book fulfills its purpose. 
If you are looking for an informative 
resource book on calculators that will 
provide interesting food for thought, 
then this might be just what you are 
looking for. 

Reviewed by Nvrcma M. MaQ,i.na, 
California State University, 
Fullerton, California 

in the Arithmetic Teacher (October 
1979, pp.49-50). 
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Algebra through Applications 
with Probability and Statistics 

Developed by Zalman Usiskin 

A viable alternative to the traditional first-year algebra course 

Unique Algebra through applications, not 
just with applications. 

Varied 4600 questions, problems, and 
exercises, 1500 dealing with 
applications of all kinds involving 
student and school situations, con-
sumer affairs, sports, geography, 
and more. 

Readable Appropriate for whole-class use or 
as a self-help text for individual stu-
dents. 

Calculators Optional ; problems for calculators 
are designated with a "C." 

Audience First-year high school algebra stu-
dents of average ability; two-year 
college students who are beginning 
algebra; bright sixth-, seventh-, and 
eighth-grade students; and as sup-
plementary material in accelerated 
classes. 

The two paperback volumes are organized 
around the following topics: 

• Some Uses of Numbers 
• Patterns and Variables 

• Addition and Subtraction 
• Multiplication 

. Models for Division 
• Sentence-Solving 

• Linear Expressions and Distributivity 
• Slopes and Lines 
• Powering 
• Operations with Powers 

• Squares and Square Roots 
. Sets and Events 

• Linear Systems 
• Quadratic Equations 
• Functions 

THESE unique first-year algebra materials 
were developed by Zalman Usiskin of the 
University of Chicago under a grant from 
the National Science Foundation. They de-
velop the usual skills and concepts of tradi-
tional first-year algebra (except that factor-
ing polynomials and complicated fractional 
expressions are de-emphasized), but the 
skills are developed through applications 
and models rather than from the field 
properties. Artificial word problems are not 
used. Greater attention is given to opera-
tions, linear expressions, sentence solving, 
and problems arising from real situations. 

In all, 2455 students participated. Over-
all, the experimental group enjoyed the 
word problems and their textbook more than 
the control group, and the study indicated 
that they found these materials more in-
teresting than most. Data indicate that the 
experimental materials can be used suc-
cessfully in a variety of school situations, 
comparing favorably with traditional first-
yearalgebra materials. 

Here is a first-year algebra course that—

• offers a picture of the wide range of ap-
plications of mathematics from which 
algebraic symbolism develops naturally; 

• covers the standard skills associated with 
first-year algebra using practical and in-
teresting instead of contrived word prob-
lems; 

• presents only limited work with factoring 
and complicated fractional expressions; 

• devotes time to fundamental ideas from 
statistics and probability; 

• is no more difficult than standard 
courses ; 

• can be implemented with no special 
teacher training or changes in the school 
curriculum. 
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Applications 
in School 

Mathematics 
Edited by 
Sidney Sharron 

Written for you, K-14 mathematics classroom 
teachers, to directly involve you with the 
"what," "why," and "how" of applications. Con-
tains 20 different (sometimes contrasting) es-
says written in an informal and conversational 
style. Presents numerous absorbing mathe-
matical models, student worksheets, illus-
trations, and ideas that you can use with vari-
ousgrade levels. 

The applications discussed cover a 
broad range of topics —from everyday real-
life situations to the scientific and the unusual. 
The chapter titles will convinceyou that this 

is a book that needs to be added to your 
school library or to your own collection of 
valuable references. Clothbound, 256 pp. 

$12,QQ ('9.60toindividualmembers) 

14ccent on 14pplications 

5,5-- e 
M~ -'? 

APPLICATIONS OF 
SECONDARY SCHOOL 
MATHEMATICS 

by Bernice irUStrler 

Nelp for the teacher who would like to answer the recumng 
question "Rfiat's it good for?" with responses that the student 
will understand and find interesting and important. 

The book is based on the idea that mathematics teachers 
will find it advantageous to be able to point to useful, interesting, 
and diverse applications of the mathematic they teach. It 
presents real applications from such fields u physics, chemis-
try, biology, economics, and music, with which mathematics 
teachers sometimes have tiNe experience. 1978. 1(16 pp. $7.00 
(f5.60 to NCTM individual members) 

And most recent . . . 

Algebra through Applications 
with Probability and Statistics 

Developed by Zalman Usiskin (See other side) 

National Council of Teachers of Mathematics 
1906 Association Drive 
Reston, VA 22091 

Algews through Applleatlons 
wlth Probablllty end S4tisttcs 

'Speaar pace to NCTM ~nOrvrduai members 
Nrgm,a res~dmis aU7 a°•6 safes la. 

Quantity Each 

Appllutiona In School Mathemetloa 
1979 Yearbook 512.00 (9.60)' 

AppllGtbns of Secondary School 
Msthemeties 7.00 (5.60) 

9.50(7.60) 

Total enclosed 

Nance (Dlease Dnnq NCTM Membership N  

Aooress 
Stale or 

City  Province  ZIP Coos 
AO orders totaling f20 or less must be accompanied by full payment m U. S. currency or equivalent. Make checks 
payable to the NCTM. Shipping and handling charges will be added to all billed orders. 

An annotated listing o/ NCTM publications is /ree on request. tan e 
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Trends in the Mathematics Curriculum 

by Mcv~.2ow Edigen 
Professor of Education 
Northeast Missouri State University 
Kirksville, Missouri 

Teachers and supervisors need to 
study, appraise, and ultimately imple-
ment selected relevant trends to 
improve teaching-learning situations 
in the curriculum area of mathematics. 
Sources for gathering data on these 
major trends include the following: 

1. College- and university-level text-
books in teacher training programs 
of mathematics education. 

2. Reputable textbooks for students 
(including teacher's manuals) uti-
lized in the school/class setting. 

3. Knowledgeable resource persons in 
the area of mathematics teaching. 

4. Recent professional periodical 
articles, pamphlets, and brochures 
directly related to improving the 
mathematics curriculum. 

5. Observations made regarding sig-
nificant innovative methods of 
teaching mathematics in the public 
school setting. 

6. Use of diverse audio-visual mate-
rials to obtain new content. 

Relevant Trends 

The following relevant trends 
could be considered important in devel-
oping appropriate objectives, learning 
experiences, and evaluation procedures 
in ongoing units of study, and there-
fore in developing a more meaningful 
and interesting mathematics curriculum. 

1. Students should have ample oppor-
tunities to acquire knowledge in-
ductively. To emphasize inductive 
procedures in teaching and learning 

situations, the teacher should be 
proficient in asking sequential 
questions. Students may then be 
guided to develop relevant concepts 
and generalizations through the use 
of discovery methods. Deductive 
means of teaching, such as meaning-
ful explanations, need not be 
slighted. Within the framework of 
inductive instruction, the teacher 
will need to clarify content dis-
cussed in the school/class setting, 
which involves deductive approaches 
in assisting students to achieve 
major understanding and skills 
objectives. 

2, Students must be provided with a 
variety of learning activities to 
assist them in achieving optimal 
development in the mathematics cur-
riculum. Too frequently, no doubt, 
reputable series of textbooks pro-
vide the major resource for stu-
dents learning mathematics. In 
addition to recommended series of 
textbooks, the teacher should also 
utilize markers, filmstrips, films, 
slides, transparencies, pictures, 
and simulated materials to provide 
for individual differences. 

3. Students should have ample opportu-
nities to attach meaning to struc-
tural ideas in ongoing units of 
study. The commutative and asso-
ciative properties of addition and 
multiplication, the distributive 
property of multiplication over 
addition, the identity elements of 
addition and multiplication, and 
the property of closure should be 
stressed adequately in the mathe-
matics curriculum. Structural 
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ideas, for students to attach mean-
ing to, need to be significant and 
must be understood. A variety of 
learning activities could make 
these major generalizations more 
meaningful to individual learners. 

4. Balance between and among under-
standing, skills, and attitudinal 
objectives need to be stressed in 
teaching-learning situations. Too 
often only achievement of under-
standing content or subject matter 
is emphasized. These are signifi-
cant ends to attain. However, stu-
dents should be given opportunities 
to practice or utilize content or 
subject matter. What has been 
learned previously in terms of 
facts, concepts, and generaliza-
tions may be applied in problem-
solving situations, thus empha-
sizing skills objectives in the 
mathematics curriculum. A further 
result of achieving understanding 
and skills objectives should be 
desirable student attitudes. Inter-
esting, challenging, and purposeful 
learning experience for successful 
achievers can do much to guide 
their development in the attitudi-
nal or affective dimension. Having 
an adequate self-concept as well as 
a desire to learn will aid students 
in achieving these objectives. 

5. The use of diverse techniques is 
required in appraising achievement. 
Not all techniques evaluate or mea-
sure the same facet of achievement, 
nor is any one technique of evalu-
ation a perfect approach. Thus, a 
variety of evaluation methods must 
be utilized in appraisal. The fol-
lowing approaches may then be used 
to evaluate progress in mathematics 
achievement: teacher-written test 
items, rating scales, checklists, 
teacher observation, sociometric 
devices, student self-appraisal, 
anecdotal records, assessing of 
students' products and problem-
solving abilities. Intellectual, 
social, emotional and physical 
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growth must be evaluated to ensure 
sequential progress. 

6. Students should be given opportuni-
ties to engage in solving realistic 
problems in the mathematics cur-
riculum. Within a stimulating 
environment, they need to identify 
problems, select content related to 
solving the problem area, develop a 
possible answer or answers and 
evaluate the quality of the solu-
tion. Critical thinking is required 
to choose delimited problems and 
analyze related content in order 
to arrive at solutions. Creative 
thinking may well be inherent in 
problem-solving situations, for 
example, learners developing unique, 
novel solutions to problems. Situ-
ations in society demand that indi-
viduals become proficient in problem-
solving, critical thinking, and 
creative thinking. Therefore, 
objectives in the mathematics cur-
riculum must stress student profi-
ciency in these skills. 

In Summary ... 

Teachers and supervisors need to 
study significant trends in the mathe-
matics curriculum by using a variety 
of reference sources. Ultimately, 
they may implement revised, agreed-
upon objectives, learning opportuni-
ties, and appraisal techniques in the 
school curriculum. 

Selected References 

Ediger, Marlow. Relevancy in the Elem-
entary Curriculum. Kirksville, 
Missouri: Simpson Publishing Com-
pany, 1975. 

Grossnickle, Foster E., and John Reckzeh. 
Discovering Meanings in Elementary 
School Mathematics, sixth edition. 
New York: Holt, Rinehart and 
Winston, 1973. 

Swenson, Esther J. Teaching Mathema-
tics to Children, second edition. 
New York: The Macmillan Company, 
1973. 



National Council of Teachers of Mathematics 
1906 Association Drive • Reston, Virginia 22091 

The National Council of 
Teachers of Mathematics 
serves YOU through . . . 

ARITHMETIC TEACHER, published monthly 
from September through May, features arti-
cles for preservice and in-service elemen-
tary school teachers and teacher-educators. 
Special sections include reproducible activ-
ity sheets for classroom use, practical teach-
ing activities, reviews of books and instruc-
tional materials, and reports on educational 
research having implications for classroom 
practice. 

MATHEMATICS TEACHER, published 
monthly from September through May, 
emphasizes practical ways of helping teach-
ers in secondary schools, two-year colleges, 
and teacher-education colleges teach more 
effectively. Regular features include "Activi-
ties," for duplication and use in junior high 
school classes: "Sharing Teaching Ideas," 
offering brief practical tips for teachers; and 
"New Products, New Programs, New Pub-
lications," which highlights the latest educa-
tional materials and programs. 

NCTM'S NEWSLETTER is distributed to all 
members in September, December, March, 
and May. It provides current information 
about Council activities and services. 

YEARBOOKS deal with topics of troth 
current and lasting interest in mathe-
matics education. The 1979 Yearbook, 
APPLICATIONS IN SCHOOL MATHE-
MATICS, written for K-14 mathematics 
teachers, contains applications for immedi-
ate use in the classroom. Topics covered in-
clude mathematical model-making, human 
variability, finance, music, environment, and 
statistics. 

GENERAL PUBLICATIONS have topics 
ranging from teaching methods and study 
techniques to tests and contests, from com-
puter-assisted instruction to do-it-yourself 
teaching aids. Bibliographies, books of read-
ings, and a hardback classics series are also 
available. A current NCTM publications list 
and information concerning the Council's 
standing-order plan are available free on 
request. 

THE MATHEMATICS STUDENT is a periodi• 
cal exclusively for junior and senior high 
school mathematics students and their 
teachers. Six issues a year—October 
through April, except December—contain 
enrichment and recreational material in a 
colorful, art-filled format. Students are en-
couraged to contribute short articles and 
challenging mathematical problems. 

JOURNAL FOR RESEARCH IN MATHE-
MATICS EDUCATION is issued five times 
yearly—November, January, March, May, 
and July. Comprehensive reports of em-
pirical studies, summaries of major research 
studies, and articles about current research 
in mathematics education are presented in 
this periodical. 

CONVENTIONS: NCTM holds an annual 
national meeting each spring and regional 
meetings throughout the year. The presenta-
tions, workshops, and exhibits provide con-
centrated in-service experiences in your 
back yard. 

AFFILIATED GROUPS, 192 througtrout the 
United States and Canada, provide profAs-
sional services at local, state, and provincial 
levels. Names and addresses of NCTM Af-
filiated Groups in your geographic area are 
available upon request. NCTM members are 
encouraged to join Affiliated Groups in their 
geographic area and the American Associa-
tion for the' Advancement of Science 
(AAASI. The NCTM is affiliated with the 
AAAS. 

COMMITTEES, PANELS, end COMMIS-
SIONS, comprised of NCTM members, ad-
vise the Board of Directors on behalf of the 
entire membership. They are charged with 
the responsibility for such program areas as 
affiliated groups, conventions, instructional 
affairs, publications, journals, research, ex-
ternal affairs, finances, and nominations. 

PUBLIC RELATIONS PROGRAM relates 
important Council activities and interests to 
the news media, mathematics education 
communiy, and government leaders, as well 
as the general public. 

INFORMATION RESOURCES dealing with 
ca~ulators, metrication, careers in mathe-
matics, tree materials, Council position state-
ments, and general resource identification 
are available. 

(7osj s2asa4o 

TEACHER/LEARNING CENTER: NCTM 
maintains a library, displays of instructional 
aids, work and meeting areas, comprehen-
sive catalog files, and an enjoyable mathe-
matics environment for visitors and the staff 
at its headquarters facility in Reston. The 
Center is open 8:15-4:45 Monday-Friday. 

INSURANCE AND TRAVEL PROGRAMS 
include opportunities to participate in low-
cost life, health, and disability programs, as 
well as group travel programs. Agent in-
formation may be obtained from the Reston 
office. 

The National Council of 
Teachers of Mathematics 
works for YOU . . . 

It is your professional organization! 

Since 1920, the Council has success-
fully fulfilled its goals . . . to assist in 
promoting the interests of mathema-
tics . . .and to vitalize and coordinate 
the work of local organizations of 
teachers of mathematics . . . 

The National Council of Teachers of 
Mathematics is a professional organi-
zation of teachers . . . individually and 
collectively dedicated to the improve-
ment of classroom instruction in 
mathematics at all levels. Through its 
many publications and services, the 
Council is a forum for the discussion of 
new developments, a meansof sharing 
innovative classroom experiences and 
evaluating trends in the teaching of 
mathematics. 

In conjunction with its many affiliated 
groups, the Council maintains a vital, 
on-going program of in-service training 
for teachers of mathematics . . . 

If you are not a member of the Council, 
read on. If you are already a member, 
share this brochure with someone who 
is not . . . 
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YOUR 
MEMBERSHIP 
IN THE COUNCIL 
MEANS . . . 

• a subscription to the ARITHMETIC 
TEACHER or the MATHEMATICS 
TEACHER 

• a subscription to the NCTM NEWS-
LETTER 

• reduced subscription fees for addi-
tional NCTM periodicals 

• special member prices for NCTM pub-
lications 

• lower registration fees at NCTM con-
ventions 

F E E 
PUZZLE 
Establish your own personalized 
inservice program through 
NCTM membership. 

This special 
application is valid 
until 30 November 1979. 

~I 0 
C[~] 

• low-cost group insurance and travel 
program options 

• opportunities for involvement in 
Council affairs 

• support of programs to improve public 
understanding of mathematics educa-
tion 

• influence through your own special in-
terest group 

• recognition as a professional 

SO UARE ME 
PUZZLE 

. It 5 pimo form 
Pe rfe cl 59ua re 

Can you do ,t 1 

\~~~ 

  N•tion•I Couneil of Teachers of Mathemetles 
1908 Assoeiatlon Drive, Reston, Va. 22091 

INDIVIDUAL MEMBERSHIP APPLICATION (NEW MEMBERS ONLY) 

❑ MMMNtl10 ^~Eaq MRNMETIC TEACHER I~TI a1C NCTM NEWSLETTER iW~nPlgns . 

❑ MMnOerNp nchrC'np MATHEMATICS TEACHER IMT)W1e NCTM NEWSLETTER euO%nplpnf. 

❑ MMMxN9 wchrCnp Ai, MT. WIO NCTM NEWSLETTER weM:nppne 

Fp maMp oulvi0e the UMeO Sttlas. aEE TI la aecM1 pumtl 

YWMriI mwnEwslip Mf n<•Yb fT W ly Ncn iWcrgm 10 IM AT vq IM ML vM 25t la a frAcrMlo+ ro IM NLTM 
NEWSLETTEP Ln~. Mqu1cN. W rpM nyrMwYp cmulun is ~vWMi Nan IM NLTM INs'JpwMri OMic1 iWimi 
i1MMr1 dM Y! 1 /2 Ni r4Y/ TM^CnM9 M~ ❑ Bf M ❑ CMC4 MIeYO 

U 5 Nnp a ipnNnl 
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+-x +-x +-x +_x +-x 

= THE 1980 FACTS 
+-xs+-x:+-x:+_x:+-x 

(An activ.%ty epan~oned by The NCTM-1980 Seattee Mee~ti.ng) 

Use the digits 1, 9, 8, 0 in sequence to make true sentences. 

Example: 1 + 9 + 8 + 0 = 18 

Fill in the n  with +, -, or x to solve these. You will need to use ( ). 

1. 1 ❑9 ❑8 ❑0 = 11 4. 1 (~9 ❑8 ❑0 = 17 

2. 1 ❑9 8 n0 = 2 5. 1 ❑9 ❑8 ❑0 = 80 

3. 1 ❑9 n8 n0 = 10 6. 1 ❑9 ❑8 ❑0 = 72 

Now use +, -, x and with digits in any way: 

Examples: 

81 9+0=9 19+8-0= 27 

What numbers can you make? 

+ - x + - x + - x + - x + - x + - x a + - x + - x + - x + - x + 

1980 = 2 x 2 x 3 x 3 x 5 x 11 

Using these factors of 1980, cross out the numbers in each row so that the prod-
uct of the remaining factors is equal to the product on the right. 

Example: 

Product 

~~ 
~ ~, 

2 3 3 ~', 11 198 (See that 2x3x3x11 = 198) 

2 2 3 3 5 11 60 

2 2 3 3 5 11 99 

2 2 3 3 5 11 330 

2 2 3 3 5 11 180 

2 2 3 3 5 11 132 

2 2 3 3 5 11 220 

+-x +-x +-x +-x +-x +-x +-x +-x +-x +-x + 

The Natianae Counc,ie, ob Teacherca ag Mathema~:i.c~5 (NCTM) unve.%~ "The Cunhi,cu,Pum o~ 
the 1980h" aZ -the 58.th Annuaf Mee~:i.ng - Ap~u.Q 16-19, 1980, The SeattXe Centers, 
Sea~t,~e, Wa~hing~an. 
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