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From the Editor's Desk 

Our sincere thanks to Bob Holt for his years of service as pres­
ident of the Mathematics Council. It is comforting to know that he 
is continuing as an executive member of the Council. 

Our new president is Lyle Pagnucco, a former executive officer 
and this year's chairman for the "Name-of-Site" MCATA/NCTM joint con­
ference in October. The other table officers were given a vote of 
confidence and were returned to office: Secretary Art Jorgensen and 
Treasurer Don Hinde. 

We are again looking for new workers to serve as Council direc­
tors and to become our future leaders as some of our present members 
reach the plateau of a well-deserved rest. 

Remember our "Name-of-Site" meeting (see cover). This is one of 
the best ways to avail ourselves of the services offered by the 
National Council of Teachers of Mathematics. Make this your year to 
expand your horizon with an NCTM membership and its many benefits 
for your professional portfolio. We will have an NCTM booth at the 
meetin9. Best wishes for 1979-80. 

Ed CONUgeJt 
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Instructional Problems and Teaching Strategies 

by Joanne. Newman and 
Ve.d Madan 

Red Deer College, Alberta 

The following is an edited version of the authors' paper. 

The teaching of mathematics courses includes many problems. It is our in­
tent to identify and analyze some of these problems as well as to propose some 
suggestions to stimulate interest in mathematics. 

In any classroom the variety of students can be a problem. A group of 
students implies an assortment of backgrounds. The assortment of backgrounds 
can mean nationalities and/or the educational backgrounds of the students en­
rolled in the course. A variety of nationalities can be a problem to the 
teacher and all the students in the class if some of the students are not fluent 
in the language of instruction. The educational background of ·pupils can be a 
problem if it does not include the basic knowledge that is required for the 
course. A student may have the necessary prerequisite courses but may not have 
learned the material he was expected to know. At the other extreme is the stu­
dent who has previously learned the material being covered. In this case, it is 
very difficult for the teacher to maintain the interest of this person. 

Then, too, there are the different learning abilities of a group of stu­
dents which poses a problem in determining the pace at which to teach the 
course. The teacher must cover the material quickly enough to maintain the 
interest of the fast learners and yet teach slowly enough for the slower learn­
ers to grasp the concepts being covered. 

The interest level of the pupils is a problem area. Students who are re­
quired to take the course will not have as much enthusiasm about the material 
as those students who have chosen to take it. Without student cooperation, it 
is almost impossible to teach the knowledge required by the course objectives. 
The diversity of programs a student is taking is a problem too. Although the 
teacher has some leeway in the selection of topics to be covered, his selection 
must be based somewhat on the programs his students are in. For example, the 
students in geometry courses for the faculty of education do not need to know 
the depth of the material that mathematics majors require. 

Different nationalities and programs can cause another problem in the class­
room. Students may not have a great deal in common and therefore there is not 
much comradeship among them. This deprives the students of the opportunity to 
learn from each other outside the classroom, which can be as good a learning ex­
perience as time spent in class. It is unfortunate when students are not 
friends with one another and with the instructor, because there is a much better 
atmosphere for learning when they are. 
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Another problem that arises in teaching mathematics is determining whether 
or not the students understand the concepts being presented. For a successful 
course, the instructor has to ensure the complete comprehension by the student 
of the topics being covered. It is imperative that the instructor makes clear 
the meaning and applications of the subject matter. As well, the instructor 
should try to relate the concepts being taught to real life situations when pos­
sible. By doing this, the student is able to visualize abstract ideas and is 
therefore more likely to retain the knowledge gained. 

It is helpful for the students to have a few exercises to be done after 
each day 1 s lecture, rather than after each section which may take two or more 
classes. If he finds that he has difficulties, he is able to get help right 
away rather than let the problems get larger and more complex, class after class. 
As well, by practicing the newly gained knowledge, the student will more likely 
retain the concepts he has learned. 

To account for the different learning abilities in a class of students, the 
instructor could offer to help the slower learners in an extra class, or indi­
vidually. If this were done, the slow learners would be able to learn at their 
own speed without slowing the rest of the class. If the instructor is unable to 
provide this extra help for the slow learners, he will be confusing some stu­
dents while boring others. 

If there is a lack of comradeship in a class of students, the teacher might 
initiate a class project where all of the class members are involved as one 
group (possible in a small class). Usually this proves to be beneficial to all 
students as well as the instructor. 

Each instructor must realize that different instructional approaches work 
best for different topics. By varying the instructional approach, the students 
may learn more easily. Another possibility is that it may generate greater in­
terest among the students which, in turn, creates enthusiasm. 

A final suggestion to teachers is to share their experiences. By doing so, 
they can learn teaching techniques from each other . 

• 
Is the dot on the inside or 
the outside of the box? 

Reprinted from The Math Post. 
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CONSTRUCTIVE EXPERIENCES WITH DECIMALS 

by T. E. K,i,eJte.n 
Faculty of Education 
University of Alberta 
Edmonton, Alberta 

The following exercises are the last of a series published in the March 1979 and 
May 1979 issues of delta-k. 

DECIMAL TASK SET 2: 

Decimal Numeration and Fractions 

1. 3 3 3 

a b c 

The value of the digits indicated by a, b, and c above are: 

a) 300 
b) 
c) 

Why? 

To get the value of b) from a), one can ____________ _ 

To get the value of c) from b), one can -------�-----

2. Complete the following demonstration for children: 

2 

.g, 
f! "t:, 

C: 
� divide 

2 2 

��� 

2 2 2 
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3. a) If the bar represents the "decimal point, " give the number represented 
by the chart in decimal form. 

tens I 
0 DO D iii ODO 00000 

1/i 1/i 
H1t 
Hr, 
H1t 
Hr 

I hundredths 
□ 

i/1 □□ □ ODD □□□□□ 

r/1% Vli7! 
VIII/ 
JI/I/ 
11111 

b) Represent 2. 3012 

c) Represent (2 x 10) + (0 x 1) + 3/10 + 01100 + 5/1000 

4. Sketch a place value pocket chart you would use with your class. (What is 
the value of a "moveable" decimal point? ) 

a) Write up a set of 6 exercises for children using the chart. 

b) Explain how the chart could be used for addition. 

c) Explain how the chart could be used for division. 

DECIMAL TASK SET 3: 
Addition, Meaning, and Equivalence 

Your table should have at least 2 metre sticks divided into decimetres, centi­
metres, and millimetres. It should also have a long piece of string and calcu­
lator tape. 
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1. Complete the following table. 

A 

length of 
OBJECT side 1 

Book 

Table 

Bookcase 

B C 
measure of 

length of string combin-
side 2 i ng sides 1 & 2 A + B 

Give length in decimal fractions of a metre. That is, use the metre as 
your ________________ _ 

2. Carefully cut a piece of calculator tape 1 metre long with ends cut perpen­
dicular to the length. Label the ends O and 1. 

a) Fold the tape in two. Label the fold and ends in 1/2's. 

b) Fold the tape into 4 congruent parts. Label the folds and ends in l/4's. 

c) Repeat b) for l/3's, 1/6's, l/8's, 1/12's. 

d) (Key exercise!) Use a metre stick to add a decimal fraction to the list 
of equivalent fractions on each fold. 

DECIMAL TASK 4: 
Homework 

During the next week collect as many different observed uses of decimals as you 
can find. Make a display which you could use to motivate the study of decimals 
in your classroom. 
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CONSTRUCTIVE RATIONAL NUMBER TASKS 

by T. E. K,le1te.n 
Faculty of Education 
University of Alberta 
Edmonton, Alberta 

The following number tasks are the last of a series which first appeared in the 
March 1979 issue of delta-k and again in the May 1979 issue. 

FRACTION TASK 6: 

Units 

1. Take a set of 10 different rods. Choose one rod to be your unit. Write 
fractional number names for all the other 9 rods in terms of your unit. 

Have your partner choose a longer rod as a unit and GJ the same task. 

Compare your green rods. Do they have the same name in both systems? 

Why or why not? 

2. Could the following sentences ever be true? Explain. 

3/4 < 1/2 

5/4 = 1 
2/3 > 3/4 

3. What kinds of learning problems are posed by the aspect of fractions as 
described above? 

4. Find the piece of yarn at your table. If that piece is represented by 
4/5, cut a piece of yarn from the ball which would represent 1. Describe 
how you did this. 

5. Make up similar problems for children of age 10 or 11 to help them focus 
on the notion of unit. 

6. On the table, find shapes labelled A, B, and C. Below draw the shapes of 
the figures represented by the given fractions if A, B, or C were consid­
ered as units. 

10 



Unit Number Shape 

C 1 � 

A 2/3 

B 1/2 

C 3/4 

B 

� 

7. Make up interesting and motivating exercises, similar to those in 6 ,  but 
appropriate for Division II students. Use humor or fantasy. 

FRACTION TASK 7: 

Teaching 

1. Make up fraction representation problems and fraction addition problems 
using a) Cuisenaire rods 

b) Graduated beakers or cans (what is the problem here? ). 

FRACTION TASK 8: 

Ratio Numbers* 

1. From the box of rods, select a set, one of each color and order them. As­
sociate a number from 1 to 9 with each rod. 

2. Take a red and a light green rod. Describe the relationship between them 
in as many ways as you can. 

red = light green (a) 
light green = red (b) --

red = green (c) 

The ratio of red to light green is to (d) 

The ratio of light green to red is to (e) 

*The idea for this task sheet was taken from the work of Alan Bell and the 
South Nottingham Project in England. 
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How are the numbers used to describe the relationships in (a) and (b) and 
(d) and (e) related? 

3. Select two other pairs of rods and write mathematical sentences which de­
scribe the relationship between them. 

4. a) How are the red and white rods related? We can picture this relation­
ship as follows: 

12 

[]] []] 
I R I 

Find all the other rod pairs which have the same relationship. 
List the set of ratio numbers used to describe these rod pairs: 

{white to red, __ , __ , . . .  } 
{½, __ , __ } 

How do you know physically that the rod pairs are in the relationship? 
What can you say about the ratio numbers used to describe these rod pairs? 

b) Test two ratio numbers used to describe the relationships between pink 
and dark green rods. 
Write an equation which describes this picture. 

I d-g � d-g I . P I _ I P 

Find all the other rod pairs which share the relationship pictured above. 
What can you say about the ratio numbers which describe these rod pairs? 

c) Suppose there were a silver rod and a violet rod which were related in 
the following way: 

3 S = 7 V 
Write two sets of ratio numbers which would describe rod pairs having the 
same relationship. 

{ 3/7' 
{7 /3, 

__ , __ , __ , 
__ , --· __ , __ , 

} 

-} 

How many ratio numbers would fall in such sets if one included all possible 
ones? 

d) How would you know physically that rod pairs would be represented by 
equivalent ratio numbers? 
Extra for experts: Suppose we have a rod pair of colors x and y, such that 

ax = by 
Give a ratio number which relates x and y and give five equivalent ratio 
numbers. 



Remedial Program in Mathematics 

by J. G. T,{Jr!Ou./1.,Ul.n 
Department of Mathematics 
University of Alberta 
Edmonton, Alberta 

The Problem 

Each year more students than ever are required to study mathematics at an 
advanced level. Some of these students never really learned their high school 
mathematics; others are mature students who have been away from mathematics for 
many years. Without help, their success in university math courses is doubtful. 

This problem is not unique to the University of Alberta. Most universities 
in North America are facing the same situation. 

Identifying the Problem Students 

For the past three years the Mathematics Department at the University of Al­
berta has been giving a diagnostic exam to students entering first year calculus. 
The exam given in the fall of 19 78 is presented here. 

In the fall of 1977, the Department identified 230 problem students. Of 
these, 63 percent failed or withdrew from calculus. 

In the fall of 1978, approximately 2,000 students entering first year calcu­
lus took the exam. There were 29 questions. We identified the 324 students who 
scored less than 13 correct as problem students. This score was seiected because, 
for budgetary reasons, we couid not handie more in our remediai program. 

Attempts to Solve the Problem in 1978 

The 24 students who scored below six on the exam were told to repeat a high 
school algebra course. 

The students receiving between six and 13 were advised to take a six-week 
refresher course organized by the Department. Approximately one-third of the 
students needing the refresher course took it. A high proportion of these were 
mature students who were highly motivated hard workers. As in the previous 
year, they were enthusiastic about the benefits of the course. We were not so 
successful in attracting students to the refresher program who had graduated 
from high school the previous year. 

In the past, the students who took the refresher course had more success in 
their calculus course. It is not clear if this is because of the refresher 
course itself or because the students who take it are highly motivated. 
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Mathematics Advisory Examination 

How many years has it been since you completed the equivalent of Mathe­
matics 30? 

[a] 0 (spring of 1978) 

[d] 3 

Basic Techniques 

1. The number 1/ 3 is: 
[a] a natural number 
[b] an integer 
[c] rational 
[d] irrational 
[e] a 11 of these 

3. x
2 

- 9 factors into 

[a] (x+3)2 

[bJ (x-3)2 

[c) x(x-9) 

[d] (x+3) (x-3) 

[eJ none of these 

5 . .!. + .!. simplifies to: 
a b 

14 

[a] 1 

ab 
[b] � + � 

b a 
[c] a + b 

a
2 

[d] a + b 
ab 

[e] a+ b 

b2 

[b] 1 [c] 2 

[e] more than 3 

2 . The multiplicative inverse of 5 is: 
[a] -5 

4. 

[b] 1 

[c] . 5 
[d] 1/5 

[e] none of these 

(x 3+l)(x 2+x-1) is 

[a] x6 + x
3 + x 2 - 1 

[bJ 

[c] 

5 4 3 2 
X + X - X + X + X - 1 

x 5 - x 3 + x 2 + x - 1 

[d] x 5 + x 4 + x 3 - x 2 - 1 

[e) none of these 

6. 1 + 1 simplifies to give: 
a+ b 2 b2 a -
[a] a - b + 1 

a2 - b2 

[b] a + b - 1 

a2 - b2 

[c] a - b - 1 

a2 - b2 

[d] a - b 
( a +b )( a2 

-b 
2) 

[el none of these 



Equations , I nequalities , Di vision 

7 .  The solution set of _1_ + _l_ = _2_ i s · x+l x+2 x+3 

[a) 5 [b] -5  ( c ]  3 [d J  1 [e) none of these 
1 3 5 2 

8. The so l ution set for x 2 + 2 x = x i s: 
X + 2 

[a]  { l }  [b] { x  : x r 0} [c) { x  x r -2 } [d] { x  x f 2 } 

[e] none of these 

9 .  I f  x 2 - 2bx + c = 0 ,  then 

[a] X = -b ± /22 
- C [b] X = b ± /22 

- C [ c J  X = C ± k2 - b 

[d ] X = -c ± Jc2 - b [el none of these 

10 . Written in the form y = a(x-h)2 + b ,  the equation y = 2 x 2 - 8x + 7 becomes: 

[a]  y = (x-2)2 + 7 2 
[b) y = 2 ( x- 2 )  + 1 

[d) y = 2( x-2) 2 - 1 [e] none of these 

[c]  y = 2(x-2)2 + 7 

1 1 . Which of the following does not satisfy the i nequality ) x i - I Y I �  2? 

[a] X = -3 , y = + 1  [b] X = -2 , y = 0 [ C ]  X = - 3 , y = 0 

[d] x = - 4 , y =+2 [e] x = 2 , y =-1 

12 . 1 - 2 x > 5 is equivalent to: 

[a) x > +2 [b] x < 1/2 [c] x < -2 [d] - x  < 2 [e] x > -2 

13 . Gi ven that x = -2 i s  a root of x 3 + 2 x 2 + x + 2 , we can factor this cubic 
into 

[a] (x-2) (polynomial) [b] x (polynomial) [c) x 2 (polynomi al) 

[d] (x+2) (polynomial) [e] none of these 

1 5  



14 . x 5 + 2 x 3 - x 2 - x + 1 divided by x + 1 is 

x 4 - x 3 + 3x 2 - 4x + 3, with remainder 

[a ]  1 [b] - 2  [c]  3 [d]  2 [e]  0 

Graphs 

The nex t two ques tions involve the following 5 possible answers: 

[a] [b ] [c ]  

15.  The graph of y = x 2 - 1 looks like? 

16. The graph of  y2 
= x 2 - 1 looks l i ke? 

[d] 

The nex t two questions involve the following 5 possible answers: 

[a ]  [b] [c] 

1 7. The graph of y = x2 - 2 x - 3 looks like? 

18 .  The graph of y = x 3 - 3 x 2 - x + 3 looks like? 

16 

[d] 

[e]  

[el 



Ex�onents 

1 9 .  (i )3 is: 

[ a] 729 [b ]  27 [c ]  3
8 

[d]  243 [ e] none of these 

20. 22 is: 
21/3 

[ al 24/3 
[ b ]  22/3 

[ c ]  25/3 
[d] 12/3 

(e]  none of these 

21. ( -2)-3 
3 l S :  

[ a] 1 [b]  1 [c l  1 [d]  729 [ e] none of these 
243 

3
8 729 

22. ax+y is the same as 

[a]  ax + aY [ b ]  ax + aY [ c ]  ax . aY [d]  

L ogarithms 

23 . 1 09 1 01 00 is: 

[ a ]  1 [bl 2 [c l  O [d] 10 [el  1 , 000 

24. 1 091030 is: 

[a ]  31 09 1 010 [b l 

[ e] none of these 

25. l og 1 01 /  2 i s : 

2 ( l 09 1 015) 

(ax )y [ e] 

[ a] 1 [b] - 1  + 1 09 1 02 [ c ]  -log1 02 [d]  1 + log1 02 
l 09 1 02 

- 1  [ el 1 091 02 

26 . S olve the followi ng equation 

[ a] y = \7x [b ]  y = 3x 

for y in terms of x ; x = Y 
log1 03 

3 [cl Y = l o9 x (d ]  Y = x 
10 

none of these 
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Trigonometry 

27. cos(�) is equal to: 

[a ]  2 [bl /i [c] -1/2 [d] 1/2 

28. 45° measured in radians is the same as: 

[a ]  1/4 [b] rr/4 [ C] Tr [d] - rr/4  

[ e ]  1 

[e] 1/2 

29 . In the right triangle shown, sin(e) = 1/5. 
The value of y is: 

[a ]  5 [b] 5x [c ]  1/5 

[e] none of these 

30 . ( 1  - sin e ) ( l  + sin e) is the same as: 

[d] x/5 

� 

[ a ]  1 + cos 0 [b] cos 26 [c]  2 -cos 0 [d ] sin 26 

Geometrical Theorems - In Slides 
by Ved Madan, Red Deer College, Red Deer, Alberta. 
Intergalactic Publishing Company, 22 1 Haddon Avenue, 
Westmont, New Jersey 08108. 
Price: $30 per set. 

� r i-
y 

l 

[e]  cos2 0 

Geometrical Theorems - In Slides is a set of 2 1  fascinating color slides 
produced by the Canadian author and designed to serve as an innovative instruc­
tional aid for the teaching of geometry in secondary schools and colleges and 
some university level courses. The slides depict some very fundamental theorems 
in the Euclidean, non-Euclidean, and projective geometry, as well as in topology. 
The theorems of Pythagoras, Desargues, Pappus, Ceva, and Menelaus, and Euler ' s  
formula are some of the topics of study. The slides come with a 12-page supple­
ment which suggests material for involving additional class discussion and 
project work. 
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Discovery with Number Triangles 

by Hugh Oue.lle.;t;te 
Winona State University 
Winona, Maine 

Reprinted with permission from the Mathematics Teacher, November 19?8 (Voi. ?, 
No.  8, pp . 6 78-682), copyright 1978 by the Nationai Councii of Teachers of 
Mathematics. 

Teacher's Gulde 

Grade level: 7-1 2 
Materials: One set of worksheets for 

each student, a set of transparencies ( if  de­
sired) for class discussion, and calculators 
(optional) .  

Objectives: Students wil l  ( I )  collect and 
organize data, (2) discover number pat­
terns, and (3) make conjectures. 

Directions: Distribute the worksheets 
one at a time. Have the students work ei­
ther individually or in small groups of two 
or three. Develop a complete set of answers 
on the transparency . Do the same for sheets 
2 and 3 .  

Comments: Circulate among the students 
as they work on the problems. Emphasize 
that all computations should be accurate 
and predictions should be checked . Calcu­
lators can be used if desired. Be receptive to 
partial solutions and incomplete reason ing 
patterns .  Be sure to indicate that the gener­
al izations formed have not been proved. 
Students who have had some work with 
mathematical i nduction may try provi ng 
their results. 

The triangle on sheet 3 may be d ifficult 
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for some students to extend. Have them 
consider row 5 with the squares and circles 
as indicated here: 

The first square has 5, the second square 
has 6, the th ird square 7, and so on .  The 
first circle has I ,  the second 2, the third 3, 
and so on .  Thus, row 6 is 

[§] Ci) [] CV CID G) . .  . lOl @ 
Supplementary problems: 

Sheet I 
I .  What i s  the result of alternately sub­

tracting and adding the terms in row 
1 00? In row 1 0 1 ?  

2 .  What is the sum of the terms i n  al l  the 
rows down to and including row 50? 

Sheet 2 
I .  I n  row 1 00, what is the sum of al l the 

terms? 
2. How many times does each prime num­

ber occur in  the triangle? 
3. How many t imes does 60 occur in the 

triangle? 



SHEET 1 
The Even Triangle 

Row 1 0 
Row 2 2 4 
Row 3 .. 6 8 10 
Row 4 .... 12 14 16 18 
Row 5 .. 20 28  - -

34 - - - - -

1 .  Study the part o f  the even triangle shown . 'lllen fill in the blanks . 

2 .  The first term in row 3 is 6 = 2 X 3 .  
The firs t term in row 4 is 12 = 3 X 4 • 
The first term in row 5 is 20 = 4 X 5 .  
Complete the table below . 
Predict the firs t term for row 100 . 

Row number 1 2 3 4 5 6 7 . . .  

First term 6 12 20 . . .  
3 .  The mean or  average of the first and last terms in row 3 is 

(6 + 10) /2 , which is 8 .  The number 8 is 1 less than 9 ,  that is , 
8 = 9 - 1 .  The mean of the firs t and last terms in row 4 is 
(12 + 18) /2 = 15 or 16 - 1 .  Comple te the table below. Then 
predict the resul t  for row 100 . 

Row number 1 2 3 4 5 6 7 . . .  

Mean of firs t 8 15 and las t 
. . .  

term 

Mean , as 9-1 16-1 
□ - 1 

. . .  

4 .  The sum o f  the numbers in row 3 is 6 + 8 + 10 = 24 = 2 x 3 x 4 .  

100 

100 

The sum of the numbers in row 4 is 1 2  + 14 + 16 + 18 = 60 = 3 x 4 x 5 .  

Work similar problems to check the sums for the other rows . 
Then predict the sum of the terms in row 100 .  

Row number 1 2 3 4 5 6 7 . . .  100 

Sum 24 60 . . .  

Sum, as 2x3x4 3x4x5 x5x 
Q x O x � . . .  -
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The Multiple Triangle 

;- Diagonal 1 
Row 1 1 .,,.- Diagonal 2 
Row 2 ------- 2 4 ....--Diagonal 3 
Row 
Row 
Row 

t �: ¼
6

1 2¼ 
5 .., 5 10 15  20 25 

18 
14 28- - -

SHEET 2 

1 .  S tudy the mul tiple triangle shown . Then fill in the blanks , 

2 .  Find the number of  terms for each o f  the firs t seven rows . 
Then predict the number of  terms for row 100 . 

3 .  Find the firs t and las t  terms for each of  the firs t seven rows . 
Then predict the firs t and last terms for row 100 . 

Row number 1 2 3 4 5 6 7 . . . 100 

Firs t term 3 . . .  

Las t term 9 

4 .  No tice that 6 is located at the intersection of  row 3 and diagonal 
2 ,  and 15 is located at the intersec tion of row 5 and diagonal 3 .  
Find the number located at  the in tersection of  the rows and diago­
nals indicated in the table below . Then predict the number at the 
intersection o f  row 100 and diagonal 71 . 

Row number 3 I 5 4 7 6 5 6 7 . . .  100 

Diagonal number 2 3 2 4 5 1 3 5 . . . 71 

Term in the 
6 15 intersection 

. . .  

Bonus : 5400 is located at the intersection of row 90 and what diagonal ? 

5 .  A four-numeral parallelogram has been outlined in the triangle . The 
sums o f  pairs of opposite corner numbers are 18 and 1 7 :  
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6 + 12 = 1 8 ,  and 8 + 9 = 1 7 .  

In each case the product o f  these opposite corner numbers is 72 : 
6 x 1 2  = 7 2 ,  and 8 x 9 = 72 . 

Find these sums and products for several more four-numeral parallel­
ograms similar to the one shown above . Then s tate two relationships 
that appear always to exist  for such parallelograms . 



The Mixed-Up Number Triangle 

Row 1-......... ��-- 1 1 

SHEET 3 

Row 2 .., 2 1 3 2 
Row 3 • 3 1 4

* Row 4 11111P 4 1 5 2 o (D 4 
Row 5 ........ 5 1 6 2 7 8 q 9 5 

7 
1 3  

1 .  S tudy the mixed-up number triangle shown . Then extend it by two 
more rows . 

2 .  Find the number of terms for each of  the firs t seven rows . Then 
predict the number of  terms in row 75 . 

Row number 1 2 3 4 5 6 7 . . . 

Number of  terms . . .  

3 .  The s um  of the numbers in row 2 is 2 + 1 + 3 + 2 = 8 = 2 x 4 .  

75 

Find the sums of  the numbers in the other rows and comple te the 
table below . 
Next represent each sum as 2 times a number .  
Then predict the sum for row 100 . 
Row number 1 2 3 4 I 5 

s 
Sun. 8 

Sum, as 2 x □ 2x4 2x -

6 7 . . .  

. . .  

. . .  
4 .  Alternately sub tracting and adding terms in row 3 gives 

3 - 1 + 4 - 2 + 5 - 3 = 6 = 2 X 3 .  

100 

Similarly , for row 4 :  4 - 1 + 5 - 2 + 6 - 3 + 7 - 4 = 12  = 3 x 4 .  
Do the same for the res t of  the firs t seven rows and predic t the 
resul t  for row 100.  
Row number 1 2 3 4 5 

' 
6 7 100 . . .  

Al te rna te ly sub tract 
6 12  and add 

. . . 
terms 

Resul t ,  as 2x3 3��4 
O x � 

. . .  
I 

5 .  A five-numeral diamcnd has been outlined in the triangl e .  The sums 
of bo th pairs o f  opposit� corner numbers are 1 3 : 5 + 8 = 1 3 ,  and 
6 + 7 = 1 3 .  The products o f  these opposite pairs o f  numbers are 40  
and 42 : 5 x 8 = 4 0 ,  and 6 x 7 = 4 2 .  Find these sums and products 
for several more five-numeral diamonds . Then s tate two relation­
ships that appear always to exist for s uch diamonds , 
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Sheet 3 

I .  I n  row 1 00, what a re the first, second,  
th i rd ,  fourth ,  and si xt ieth terms? 

2 .  For any fou r  consecutive terms i n  a row, 
compare the sum of the first and  fourth 
terms with the sum of the second and 
t h ird terms. 

Many o f  the problems on the three act i v­
i ty sheets can be general ized for row n.  The 
genera l ized activ i ties for row n could be 
used as supplementary p roblems for u pper­
level students. 

Answers: 

Sheet I :  (2) 0, 2, JO, 42: 9900; (3) 0, 3, 24, 
35 ,  48; 9999: (4) 0, 6, 1 20, 2 1 0, 336: 999 900. 
Sheet 2: (3) I ,  I :  2, 4: 4. 1 6: 5, 25 :  6. 36: 7, 
49: 1 00; 1 0  000: (4) 8, 28 ,  30, 5, 1 8 , 35: 7 1 00: 
60: (5) the sums d iffer by I :  the products a re 
equa l .  Sheet 3 :  (2) 2 ,  4, 6. 8, 1 0, 1 2 , 14: 1 50: 
(3) 2. 1 8 , 32, 50. 72. 98: 20 000: (4) 0, 2, 20. 
JO. 42: 9900: (5) the  sums are equal :  the 
products either a re equal  or d iffer by 2. 

REFERENCE 

Oucllt:tte. H ' "'.\lumber Triangles-a Discovery 
Lesson ·· Matht'111arics Teacher 68 ( December 1 975): 
67 1 -74 .  

A publication featuring math games, tricks, and puzzles for holiday occasions 
is available from Modern Math Materials. Let 's Ce lebrate Math by Geer , Geer , 
Geer and Gast is a collection of holiday happenings. The following puzzle is 
found in the book. 

HA L LOWEEN 

George, Geraldine, Gertrude and Gilbert were dressed as a goblin, ghost, gorilla 
and ghoul. From the clues below, can you find out which costume each person 
wore? 

1. No one is wearing the costume they wore last year . 
2. One of the boys is the ghost. 
3. Geraldine and the goblin are sisters. 
4. The gorilla has no brothers or sisters. 
5. George and the goblin are sixth graders. 
6 .  Only the ghoul and Gilbert like bubblegum. 
7. L ast year Ger aldine was the best student in the fifth grade. 
8. George isn ' t the ghost or ghoul. 
9 .  Last Halloween Gertrude was a ghost and Gilbert a gorilla. 

Answer:  George (gorilla) , Gilbert (ghost) , Geraldine (ghoul) , Gertrude (goblin) .  

Reprinted from The Math Post .  
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Prepared by 
fall)_ Oc.Renga and Joan Vuea 
Malcolm Price Laboratory School 
University of Northern Iowa 
Cedar Fal ls, Iowa 

Reprinted with pemrission from the Arithmetic Teacher, November 19?8 (Vol. 26, 
No. 3), copyright 19?8 by the National Council of Teachers of Mathematics. 

Each Ideas issue presents activi­
ties that are appropriate for use 
with students at various levels in 
the elementary school. The activity 
sheets are so arranged that they can 
be easily removed and reproduced for 
classroom u se. Permission to rep ro­
duce them for such use is not 
necessary. 

IDEAS For Teachers 

1. Objec;tlve : Experience in solving 
addition problems. 
Levw : 1,2 

2.  Objective: Experience in solving 
addition and subtraction p roblems. 

Levw : 3,4 

3. Objective : E xperience in solving 
two-step addition, subtraction, 
and multiplication problems. 
Level-6 : 5 ,6 

4. Objec.uve: Experience in solving 
two-step addition, subtraction, 
multiplication and division 
p roblems. 
Levw : 7 , 8  

V..i.Aection.J.i 601t :teac.heA.6 : 

1. Remove the master and reproduce 
one copy for each student. 

2. Students fill in their tic- tac­
toe by randomly writing the num­
bers in the nine empty spaces. 

3. Students choose any problem at 
the bottom of the page, solve it, 
and mark (X) the answer on their 
tic-tac-toe. 

4. At the lower levels, students win 
with a simple tic-tac-toe (three 
Xs  in a line vertically, horiz on­
tally, or diagonally). With 
older students, two tic-tac-toes 
( three X s  in a line twice) are 
needed to win. 

D epending on your class, you may 
want to read the problems to your 
students. If the problems are read 
al oud, have the students select the 
order in which the problems are read. 

The game may be played in part­
nerships. Players take turns sel ect­
ing a problem, then mark their answer 
on the tic-tac-toe with either an 
X or 0. 
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[[J[DJ[E][A][S] Levels: 1 ,2 

Problem Solving Tic-Tac-Toe 

Write my numbers in 
the Tic-Tac-Toe. 

7 

8 
9 

Pick any problem below. 
Find the answer to the problem. 
Put an X on the answer in the tic-tac-toe. 
Three Xs in a line wins. 

Tic-Tac-Toe Board 

Problems 

You had 3 toy cars. Sue gave you 4 more. How 
many cars do you have? 

You had 5 cents. You got 5 cents more. How 
many cents do you have? 

You have 1 yel low pencil, 1 red pencil, and 
1 blue pencil. How many pencils do you have? 

There are 6 fish in a bowl. 
There are 3 fish in another bowl. 
How many fish altogether? 

The park has 4 swings. It has 2 slides. How 
many things are there to play on? 

From the Arithmetic Teacher 
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Bill counted 5 boys playing kick ball. Ann 
counted 6 girls playing kick ball. How many are 
playing kick ball? 

We had 2 bats. Coach has 6 new bats. How 
many bats do we have? 

Your mom gave you 2 cookies. Your brother 
gave 1 more. Your sister gave you 1 more. How 
many cookies did you get? 

You ate 2 hamburgers. Your dad ate 3 
hamburgers. How many hamburgers were 
eaten? 



DIJ[g][m]�� Levels: 3,4 

Problem Solving Tic-Tac-Toe 

Fill in the spaces on 
the Tic-Tac-Toe with 
these nine numbers. 

6 
7 

8 

9 

1 0  

Now choose any problem below. Solve it. 
Put an X on the answer on the tic-tac-toe board. 
Three Xs in a l ine wins. 

Tic-Tac-Toe Board 

Problems 

Add 7 to my mystery number and you get 1 5. 
What's my mystery number? 

Subtract 6 from my mystery number and you 
get 3. What's my mystery number? 

Subtract 5 from my mystery number. Then add 
8 and you get 1 0. What's my mystery number? 

Add my mystery number to itself. Then 
subtract 4 and you get 0. What's my mystery 
number? 

Subtract 7 from my mystery number and you 
get 3. What's my mystery number? 

From the Arithmetic Teacher 

Add 1 7  to my mystery number and you get 20. 
What's my mystery number? 

Subtract 3 from my mystery number. Then add 
9 and you get 1 0. What's my mystery number? 

Add 8 to my mystery number. Then subtract 8 
and you get 5. What's my mystery number? 

Add my mystery number to itself and you get 
1 2. What's my mystery number? 
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[]Jf@llm][i]� Levels: 5,6 

Problem Solving Tic-Tac-Toe 

Fill in the spaces on 
the Tic-Tac-Toe with 
these nine numbers. 

2 
3 

4 

6 

38 
60 
7 7  

8 1  
108 

Now choose any problem below. Solve it. 
Put an X on the answer on the tic-tac-toe 
board. You win when you get two tic-tac-toes. 

Tic-Tac-Toe Board 

Problems 

I had 45 comic books. I gave my friend 24 of 
them. My friend gave me 1 7  of her comic books. 
How many comic books do I have now? 

How many legs on 1 2  dogs and 1 5  cats? 

How much money is 31 dimes and 1 8  nickels? 

I bought 4 records at $4.25 each. I gave the 
clerk $20. How much change did I receive? 

How many hours in 3 days and 5 hours? 

Roller coaster rides cost 25¢ each. Ferris 

From the Arithmetic Teacher 
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wheel rides cost 50¢ each. What's the cost for 
four roller coaster rides and 2 ferris wheel 
rides? 

I had $20. I spent $2.50, $4.25, and $7.25. How 
much is left? 

How many legs on 9 cows and 1 2  chickens? 

There are 4 teams of fifth graders and 5 teams 
of sixth graders. Each team has 9 players. How 
many players are there? 



[[]�[m]�� Levels: 7,8 

Problem Solving Tic-Tac-Toe 

Fill in the spaces on 
the Tic-Tac-Toe with 
these nine numbers. 

1 2  
1 3  
14 

15 

16 

Now choose any problem below. Solve it. Put 
an X on the answer on the tic-tac-toe board. 
You win when you get two tic-tac-toes. 

Tic-Tac-Toe Board 

Problems 

If you add 58 to my mystery number a:1d then 
divide by 7, you get 1 0. What's my mystery 
number? 

If you multiply my mystery number by 5 and 
then add 1 0, you get 75. What's my mystery 
number? 

If you divide my mystery number by 7 and then 
add 1 8, you get 20. How old am I? 

If you multiply my mystery number by 6 and 
then divide by 1 2. you get 4. What's my mystery 
number? 

If you multiply my mystery number by 9 and 
then subtract 49, you get 50. What's my 
mystery number? 

From the Arithmetic Teacher 

If you multiply my mystery number times itself 
and then add 1 9, you get 1 00. What's my 
mystery number? 

Seven times my mystery number is 20 more 
than 5 times my mystery number. What's my 
mystery number? 

My mystery number is between 1 0 and 20. If 
you divide it by 1 1 ,  you get a remainder of 4. 
What's my mystery number? 

If you divide my mystery number by 4 and then 
multiply by 1 0, you get 40. What's my mystery 
number? 
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Halloween 

The foUowing activities were reprinted from The Math Post. 

This H alloween design is drawn 
entirely with straight lines. Other 
similar designs are found in Line 
Designs by Seymour, Silvey, and 
Snider. The book is available from 
SETSCO Educational Limited. 
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A black cat before two black cats. 
A black cat between two black cats. 
A black cat behind two black cats. 

H ow many black cats? 

The Great Pumpki n is formed using 
the digits 1 through 9 .  Find the 
mass of the monster by findi ng the 
sum of the digits. 

Ans. 227 
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Th is activity and ot hers simi l ar c an be fou n d  in t he Mi dw est P u bl ic at i o n s  
Comp any book entitled Math Amusements in Deve loping Ski l ls by Clack and L eitc h. 
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Graphing Greats ! First Quadrant Quickies by McClees, Borne, and Helmbrecht is 
the source of this H alloween idea. The book is published by The Math Group. A 
few changes from the original have been made. 

Connect each group of points in order. 

1. (19 , 24) 18. (26 , 13) 35 . (0, 11) 47 . (23, 12) 
2. (19 , 22) 19. (26 , 12) 36 . (2, 12) 48. (19 , 12) 
3. (18, 20) 20. ( 32, 12) 37 . (0, 13) 49. (17 , 14) 
4. (17 , 21) 21. ( 32, 11) 38. (2, 13) L ift P enc il 
5 .  (17 , 20) 22. ( 20, 11) 39 . (1, 15 ) 5 0. (23, 24) 
6 .  (16 , 21) 23. (22, 9 )  40. (7 , 12) 51. (15 , 24) 
7 . (17 , 24) 24. { 22, 7 )  41. (11, 12) 
8. (1 9 , 29 )  25 . (16 , 0) 42. (11, 14) 
9 . (21, 24) 26 . ( 16 , 2) 43. (17 , 20) 

10. (21, 23) 27 . (14, 1) L ift P enc il 
11. (22, 22) 28. (15 , 4) 44. (17 , 14) 
12. (21, 22) 29 . (12,3) 45 . ( 21 . 18 ) 

D 
13. (21, 21) 30. (15 , 8) 46 . ( 24 , 13) 
14. (20, 21) 31. (11, 11) 
15 . (20, 20) 32. (7 , 11) 
16 . (21, 20) 33 . (1, 8) 
17 . (25 , 13) 34. (2, 10) 

APPLE GRAPH 

Connect the dots in order. 

1. (5 , 11) 8. (0, 7 )  15. (lo , 1) 
2. (7 , 11) 9 .  (0, 5 )  16 . (11,3) 
3. (7 , 13) 10. (1,3) 17 . (12 , 5 )  
4. (5 , 14) 11. (2, 1) 18.  (12, 7 )  
5 .  (5 , 11) 12. (4, 0) 19. (11, 10) 
6 .  (3, 11) 13. ( 6 ,  1) 20. { 9 , 11) 
7 .  (1, 10) 14. (8, 0) 21. (7 , 11) 
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Clearance Prices on 

MATHEMATICS COUNCIL PUBLICATIONS 

A reduction of $1 from list prices below will be given on the following publications while supplies last. 
Quantities are limited. 

The Alberta Teachers ' Association 
1 10 10 - 142 Street 
Edmonton, Alberta 
TSN 2Rl 

Please send me the following publication ( s) . I enclose my cheque to cover the 
cost . (Make cheque payable to The Alberta Teachers ' Association . )  

197 1  Suppl ement "An Active Learning Unit on Real  
Numbers " 

Monograph No. 1 "Manipulat ive Materials for Teaching 
and Learning Mathematics" ( 1973) 

Monograph No . 2 "Mathematics Teaching: The State of 
the Art" ( 1974) (Proceedings of the Edmonton Meeting 
of the NCTM) 

Monograph No. 3 "Metrication - Activities , Relation­
ships and Humor" ( 1975) 

Monograph No . 4 "Timeless Activities for Mathematics 
k- 12"  ( 1976) 

Monograph No . 5 "Calculators in the Classroom" (1977) 

NAME : 

ADDRESS : 

@ $ 1 . 50 

@ $ 2.50 

@ $2.50 

@ $ 3 .00 

@ $4 .00 

@ $5 .00 

------------------
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(!Jr, 
Developing 

Computational 
Skills 

A very timely yearbook . because of the renewed 
emphasis on basic skills and the public concern 
for the achievement of computational skills. 

Mathematics includes far more than computa­
tion- but numbers and operations with numbers 
form the basis of many mathematics programs. To 
be mathematically competent in an increasingly 
technological world, students must have the ability 
to compute as well as the ability to determine what 
computations to perform. Read how you can help 
develop these skills- from the very young students 
to those getting ready for a career. 

This is a book for teachers written by teachers. 
Discover a wealth of suggestions, insight, and prac­
tical considerations! Clothbound, 256 pp. 

S 12 °0 I S9 so to members) 

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

Please send me the 1978 Yearbook, 
Developing Computational Skills 

Ed1rnci b11 

MAA ILVIN N. SUYDAM 

CHAPTERS COVERING: 
• How Computational Skills Contribute to the 
Meaningful Learning of Arithmetic 
• Using Thinking Strategies to Teach the 
Basic Facts 
• Games: Practice Activities for the Basic Facts 
• Suggestions for Teaching the Basic Fac!s 
of Arithmetic 
• Using Materials and Activities in Teaching 
Addition and Subtraction Algorithms 
• Computation: Implications for Learning 
Disabled Children 
• Teaching Multiplication and Division 
Algorithms 
• A Teaching Sequence from Initial Fraction 
Concepts through the Addition of Unlike 
Fractions 
• Assessing the Development of Computation 
Skills 
• Diagnosing Computational Difficulty in the 
Classroom 
• Analyzing Children's Work Procedures 
• Estimation and Mental Arithmetic: Important 
Components of Computation 
• Computation and More 
• Teaching Computational Skills with a 
Calculator 

Ouant,ty Each 

_$12.00 

Name (please print) __________________ NCTM \#�Ip ii _ _ _ _  _ __ $ 9.60• __ 

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 will be added to all billed orders. 

An annotated listmg of NCTM publications is free on request 

"Special price to NCTM members 
Virginia residents add 4% sales tax 



NCTM Yearbook on 

ORGANIZING FOR. 
N C 

T M  

MATHEMATICS 

INSTRUCTION 

edited by F. Joe Crosswhite 

Here's a book that will be your key to 
new vistas! Read it and gather a multi• 
tude of ideas for teaching approaches 
-see how you can individualize inex­
pensively in your classroom, how you 
can centralize learning activities in a 
mathematics reirource area, how you 
can form a learning cooperative . . .  how 
you can ORGANIZE for •eaching mathe• 
matics effectively! 

This 256-page hardcover features 1 2  thematic essays 
that analyze and interpret organizational alternatives 
for teaching mathematics in the elementary and the 
secondary schools, Authors have written from their 
own personal experiences. Each advocates a specific 
teaching model that he or she believes is viable and 
effective-it could be just what you need in your 
classroom or school. Some of the essay titles are 

Organizing for Individualization: A Classroom 
Model 

Organizing Independent Learning Units 
Organizing a Learning Cooperative: Survival 

Groups 
Organizing for Mastery Learning: A Group-based 

Approach 
Organizing for Alternative Schools: An Inte­

grated Approach 
The Teacher-centered Classroom 

Also read the bonus nonthematic essay, "Hand-held 
Calculators: Past, Present, and Future." There couldn't 
be a timelier topic than this, the potential impact of the 
minicalcula�or on mathematics education. 

National Council of Teachers of Mathematics 
1906 Association Drive Earn Tr)ldl 

Reston ,  VA 22091 1978-B 

Please send me the NCTM Yearbook on 
Organizing for Mathematics Instruction. 

Name (please print) _ _ _  _ 

Address __ __ _ 

$1 1 .25 

$ 9.00* 

·special price t or NCTM memb ers 
Virginia residents add 4% sales tax. 

City ___ _____ _ _ _ _ _ _ __ State or Province ___ ___ ZIP Code __ _ 

NCTM Membership # ________________________ _ 

All orders t otaling $20 or less must be accompan ied by fu ll payment in U . S. currency or equivalent . 
M ake ch ecks payab le t o  the NCTM . Sh ipping an d h an dl ing ch arg es w ill b e  added t o  al l b illed orders

. An annotated listing of NCTM publications is free on request. 
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