


to be able to redefine them (reducing, conversions,
percents, ete.). That’s all there is to arithmetic
and problem solving involving numbers.

ADDITION What does a student need to know
to get the right answer? He needs only to know *
how to count. Anything else? No. (Here is how
I count and put things together. 4 fingers and
9 fingers, that’s 4 and 5, 6, 7, 8,9, 10, 11, 12, 13.
13 is the answer. Here is how I count and sepa-
rate a number into its parts. 13, that’s 4 and then
5 6,17, 8,9, 10, 11, 12, 13. 4 is one part and 9 is
the other part).

WATCH 4 5 8 squeeze 458
7 9 7 SQUEEZE-E-E 797

11 14 15 1256
A. IF you're LEFT-HANDED

—_— —
458 THEN 458
79 T8 7

M 4 A
12 1255
.In both cases
glide 1

to the
Left

B. IF you're RIGHT-HANDED
11

1
, -—
458 THEN 458
7 797

5 12565

SUBTRACTION What does a student need to
know to get the right answer? He needs to know
how to count. Anything else? No. (Be sure he
continues to count forward.)

WATCH 752
-396

STOP!!!! _
You can’t count 6, 7, 8, 2
You can count 6, 7, 8, 9, 10, 11, 12
You cer’t count 9, 10, 11, &
You ecan count 9, 10, 11, 12, 13, 14, 15
7 .15 12
—3 9 6 (Shde1 To The Right)
.3 5 6

NOW TRY IT

LN L 3.

{In slow motion) (a) 7 56 2(b) 7 15 2 (¢) 7 5 12
Left-Handed —3 9 6

4 X 6 KB 8

3 35 6

MULTIPLICATION What does a student need to
know to get the right answer? He needs to know
how to count. Anything else? No. (After all isn’t
multiplication just a short-cut to adding when all

the counted objects are the same.)
r———

WATCH 23456
23456
23456
23456
23456

STOP! ! ! | Take a short-cut

C e—
NOW TRY IT 23456
X5
117280
{In slow motion)
-—
12238
(a) Count on  (b) Remember (c) 23 4 56
your fingers your X5
or add five adding T ——
00  andit 117280
1,5 is easier
2,10 if you
3,15 are a
4,20 right-
5,25 handed
6,30 person
735
8,40
9,45
_—10,50

(This tells me I counted correcily,
can you see why?)

WATCH 987
_.___2._3_ (I like short-cuts,
22701 here’s what I did)

XXX XX AEEEET R RN RE R R NRN YR N N RN RN B E N 3 L8 J

Food for Thought:

Mathematics teachers can be divided into three
groups: those who make things happen, those who
watch things happen, those who wonder what hap-

" pened. In which category are you?

XXX EEEENFERRERNNFRRRRNRR N EX N NS N AR N NN &N J




(In slow motion)

[<= 1 \]
_—
filiey
—
(<= ]

(c) (d) Count (e) Add

[l |
22
N o
[y

29 6

L0k

o=

)

| o

3| w-a

Of k| oG-
=lro|lo-a

(notice that 2 and 20 differ only by 0)

DIVISION What does a student need to know to (a) Count (b) Subtract (c)

get the right answer? He needs to know how to 0.0
count. Anything else? No. (Remember division is @-———-————%
just subtracting the same object over and over.) 58
WAT —_ 3,12
CH 4789
—— =1197% ézég
6.24
(Isn’t that a sneaky way to teach fractions) @
What did I do? I just subtracted four’s. It is nice 8,32
to be left-handed sometimes. Just look how easy
it is when you are. 10,40

I always check this subtract by adding up. Since 1 1 9 7 four’s were subtracted, that would be
4788 and then I had 1 leftover that did not make a complete four. So I best put that in too, 4789.
Throwing away that 1 is like throwing away a penny. That is why I wrote 14. Okay just one
more and a big one this time.

(a) 3434 {(b) Count (¢) Subtract (d) (e) Answer
41 T4l 31

83 —

41

Wasn’t that division easy? Let’s see those divi- WAT%H
sion problems again. 0 —3
(a) 14 0 (b) 15 1 ()2 . 2 0t
=27 =2 = 3
0 —
Look, when I divide, my answer has what is 3 What happens here???
known as a WHOLE number and a remainder. It 0 3 — 1 0
just happens that occasionally the whole number 3 3
or remainder turns out to be a zero. Is that IM- 0 ___43_._ — 1 __;_
PORTANT? YES, YES, YES. 5 2
_ 0-— = 1 — 090
COUNTING What are numbers for if you can’t 2 g Not Ag\am..b
count with them????? 0 —3 — 1 —3— = 2 —5—



As T counted I made some of the words easier
to read. Let’s count by 3’s

WATCH 0,0 Use the right 0,0
13 hand side only 3.3
216 and 6,6
319 9,9
412 SQUEEZE 10,10
515 15,15

Hey, Look they divide and give “1”. Must be
like the dictionary, you know where big and large
mean the same, and pretty and beautiful mean
the same. What about 3 feet and 1 yard. Gee,
must be a lot of things that mean the same. ... ..
So to make a word look different and yet say
the same thing all I have to do is

(a) CountCount(b)/ Use the right\ _6] 3 (c) the
oy O hand side only}12| 6 word
16| 13 and 189 is
2,12\ 2 Squeeze-e-e / 2412 2
3,181 3
4,p4) 412

6 is the word 2. Just like big and large are
3 the same words.

Big begins with the letter “b”. Large begins with
the letter “1”; “looks are one thing and meanings
are another.”

That is just too easy. Oh well, let’s see what
some more look like.

Let’s play with _"?5,_

{a) Count Count (b) Use
1 1 the
24 2, right
3 3 side
4 4, only and
squeeze-e-e
{c) 218 (d) These
416 are
619 all
8{12 the
same
word
2468
360912

'This is just like using the dictionary. I guess the
little chart I made should have a name so T’ll
call it my mathematical dictionary. Counting and
changing the name is easy so I guess nhow I should
be able to put those objects together or take them

apart.

ADDITION and SUBTRACTION Yep, all you have
to be able to do is count. Oh yes, let’s use the
mathematical dictionary.

6

A. WATCH 88 }— +7 i
3 9
(a) (b) (c) (d)
Whole Mathematical remainders  answer
numbers  Dictionary
88 1|3 5i@ 3 8
+7 2|6 5 9% 35—
95 3 8
4 1
B. AGAIN - -+ 5
(a) (b) (c) (d)
Numbers Mathematical remainders answer
0 Dictionary 3 15- 1
0 4] 7 1|2 +7 0 —OR 1 —
0 ﬂ@ 2L T 1 1
~ 36
418
6]10
7@

If you want to subtract the last example, just
subtract the remainders instead of adding.

2

C. NOW A HARD ONE 33 —8 5

STOP!!!! The problem is written wrong.

0 2
1 e I
GO!! 33 5 8 5
(a) (b) (c)
Whole Mathematical Remainders
numbers Dictionary 0
33 e 2® —2
—8 777
25 STOP!!
(d) (e)
Mathematical Remainders
Dictionary
5[(&2 5
Dictionary —2
Slide 3
4
On The Way Down Answer 2,5/ or
3

Well that is the end of my story. I hope you
enjoyed it. Oh, you have a question about where
4
to look in the dictionary for the word %5— Do you
remember the charts we made for multiplication
and division? Well, 15 and 35 are both on the
same chart. Can you think of which one? If there
is no chart, there is no other word with the same
meaning, if there is a chart you will find the

answer.




WATCH 0,0
1,7
3,21
4,28

A :
NSWER %means the same thing as—ég—

they are just spelled differently.

What about percents? Oh, that is just using the
dictionary. Decimals? Look in the dictionary. See
you around the library.

Rhombi on the Addition Table:
Sums, Patterns, and Proof

by Bonnie H. Litwiller and David R. Duncan

Professors of Mathematics
University of Northern Iowa
Cedar Falls, Iowa

The Addition Table is a rich source of number
patterns. Seeking these patterns gives the student
experience in formalizing and verifying conjectures.
A valuable by product is the maintenance of com-
putational skills,

Activity I: Consider thombi drawn on the Addi-
tion Table as shown in Figure 1.

Figure 1
+ o 1 2 3 4 5 6 7 8 9
o 4]
1 1
2 2
3| 3
u_-‘u
5] s
6| 6
TlT
B. 8
£ 9

1. Add the four numbers which represent the
vertices of each rhombus; call the sum V.

2. Add the four interior numbers of each rhom-
bus; call this sum I.

The results of the above calculations appear in
Table 1.

Table | _
Rhombus Vv I
A 16 16
B 36 36
C 40 40
D 60 60

Observe that for each rhombus the sums V and I
are the same; the ratio of these corresponding sums
is 1/1. To see if this pattern is true for all thombi
of this size, check other rhombi positioned differ-
ently on the table.

Activity II: Consider the rhombi drawn on Fig-
ures II and III. Note that these rhombi have three
circled numbers per side.

Figure Il
410 1 2 3 L s 6 1t 8 9

ofo ¥ 2 3 & s 6 T 8 9

3 3 L 12
h 1 5 13
5 5 6 1%
6 [ 7 15
7 7 8 1%
] 8 9 17

1, Add the four numbers which represent the
vertices of each rhombus; call this sum V.

2. Add the eight numbers which lie on the per-
imeter; call this sum P.

3. Add the seventeen interior numbers; call this
sum 1. _

4. Let C be the “center number” of each rhom-
bus.
5. Find I — C.

The results of these calculations appear in Table
II.

7



Figure 1l

1 1 2 10
2| 2 3 1n
3 3 4 12
L N 5 13
5 5 6 1
6 6 7 15
T T 8 16

Table I
Rhombus
v P I C . I—-.C
E 44 88 187 11 176
F 36 72 153 9 144
" Observations:
Vv 4
1. V=4C or &= 3 the sum of the

vertices is four times the center number.

2. —E— = —%— Both 72/153 and 88/187 can be

I
renamed 8/17. Note that there are eight numbers
on the perimeter of the rhombus and seventeen
numbers in the interior of the rhombus.

I-C 16

3. C = - Both 176/11 and 144/9 can

be renamed 16/1. Note that there are sixteen num-
bers in the interior of the rhombus excluding the
center number.

Figure IV: A General Addition Table

+lo 1 ... B

]
i 1
i

|
LI T ath ar(p} - L a) a+(iH) a+{brt5) at{bi5)
’ \ T~ -

{a+1)%b  {a+l)v um},’ a1+ {b+ z] (a+1)+ (w) laﬂl (645} (a+] (046}

Py
[T fa 2)+(m) ( 2] (naZp () (2] -‘

s

{as3]sb ,1 ) (s o) (oo 5y “tarapeon)

‘—rm) Jony (i) u;+3) {asa)+{oH) {a)H{6)
5 IS ‘( #5]+{bH) - (a»s)rttus) {a+5)+(bHe}
AR [ e,

.
(ae61ed  {wE(bH1]  (arE)H{b42) (ats]r(m;" (a+61+(be5)  [0#B)+({beG)

Be sure to check these patterné for other rhombi
of this size positioned elsewhere on the table.

We shall verify pattern 3; that is,%

Figure 5

= 16.

9|9 W 11 12 13 1 6 17 18

The sum I - C is depicted as follows:

(a
(

a
(a
(a
(a
(a
(a

(
(
{
(

L I A R R A T I T T
[¥%)
e
L I R I T I I T
o~
oo
L R R s
Fr 0 PN = P = W
H—dvvvvvvvvvvut_’

a
a
a
a -
a
a
a
a
a

(16a + 48) + (16b + 48)

I-C _l16(a +h+5) i6{a + b + 6) =16
C (a +3)+(b + 3} (a+b+a6) -

Questions for the reader and his/her students:

1. Do the patterns found in Activities I and II
hold on the Multiplication Table, the Subtraction
Table, and the Hundred Square?

2. Can you prove the other patterns?

3. Can you find similar patterns on the follow-
ing nested rhombus conflguratmn‘? There are four
circled numbers per side. There is no center num-
ber; there is a center rhombus,




Houghton Mifflin introduces a hew algebra course
that even the algebra-shy can take, like, and learn!

Basic Algebra Brown, Doiciani Smith There are many students who would normalty
avoid algebra. For fear of failing. Basic Algebra changes all that, Here is a no-at, fur
damentals-focused text that concentrates on computational methods and applicable
skills — rather than algebra structures. The reading is minimal. The content presented
visually whenever possible.{Innovative diagrams, photographs, even cartoons make
this the most approachable text you've ever seenl) And there is lots of practice, re-
view, and self-testing. Wirite or call vour regional office for a brochure. or copy.

<, Houghton Mifflin

6626 Oakbrook Blvd.
Dallas, Texas 75235




Sexism in Mathematics Education

by Floyd Vest
North Texas State University

Men tell jokes about their wives and other
women who cannot balance their checkbocoks, di-
vide a restaurant check among themselves, make
change, and do other minor calculations. The joke
has been overdone, but many women do have prob-
lems with mathematics. Widely conducted studies
have shown that after about the seventh grade,
on the average males score higher on standardized
mathematics tests than females. There are num-
erous explanations as to why the girls and boys,
in general, don’t display equal abilities in mathe-
matics. Some of the causes may be stereotyping by
textbooks and by teachers, limited advice from
counselors and parents, biclogical differences in-
cluding anxiety, and pressure from society influ-
encing self-image,

The National Assessment of Educational Prog-
ress demonstrated that girls slowly but steadily
lose ground to boys of ages 2-17%. Girls also trail
on college entrance examinations. Last year girls
scored forty-six points lower than boys on a six
hundred-point scale in the mathematics compo-
nent of the college board admission test. Fven on
verbal abilities, the girls scored six points below
the boys!. Females tend to do more poorly than
males at all ages in spatial relations®, According
to the NAEP survey in 1975, at age seventeen fe-
males score considerably lower than males on con-
surner cost problems than males®.

In 1973 at the University of California at Berk-
eley, fifty-seven per cent of the entering males had
completed four years of high school mathematics,
but only eight per cent of the entering females had
the same preparation. Therefore, ninety-two per
cent of the women in the freshman class were not
eligible for courses such as caleulus and statistics
even though all but five of the twenty majors at
Berkeley required calculus or statistics. Women
students congregated in the other major fields —
elementary education, guidance and counseling,
humanities, musiec, and social work. Perhaps this
pattern occurs not only because of sex-role voca-
tional specialization but also because of failure to
complete college preparatory mathematics!!,

Many educators feel the reason that girls’ scores
are lagging is not because they are any less intelli-
gent. Bernice Sandler, Chairperson of the U.S.
Office of Education’s Advisory Council on Women’s
Programs, said “If anything, research shows that
girls reach mental and physical maturity faster
than boys™. The cause for the lag probably results
from a combination of factors such as career ex-
pectations, counseling, testing practices, and text-
books.

Mathematics texthooks are often found to con-
tain sex bias, They generally overlook outstanding
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femgle mathematicians and their work. Females
are often characterized as preoccupied exclusively
with domestic chores such as buying sugar or cloth,
and measuring ingredients for a recipe. The males
calculate distances, construct buildings, and com-
pete in sports. They also “help out” the females
who aren’t good at mathematics. The men manage
large sums of money and do exciting things. The
women spend less money and participate in less
dramatic activities'®.

Some educators believe that the way mathemat-
ical knowledge is tested is often alien to women
and that women’s scores improve when a problem
is placed in a familiar context. Karen McCarty,
Director of Testing and Evaluation for the White
Plains, New York, school system admits that “fem-
inine-biased” questions may perpetuate stereo-
types but says they also may be the only way that
women can have fair treatment on achievement
tests?. Many feel that it is all right to use pur-
chasing and cooking examples for women, but text-
books should have the men doing some of the pur-
chasing and cooking, and let the women also trav-
el, have interesting jobs, and be intelligent. House-
hold mathematics should still be included, but
without stereotyping them as “feminine.”

Parents, teachers, and guidance counselors often
take a narrow view of the career possibilities open
to girls. They may guide a girl into a “suitable
career” such as secretarial studies, nursing, or
teaching while failing to stress the availability of
other interesting pursuits. One example is that of
a high school counselor who advises a girl not to
take an advanced mathematics course since she
“already has all the math a girl needs.” Girls at
the high school age often have not decided on a
career and succumb to such pressures and avoid -
mathematics and science. If at a later date they
consider a technical career, many feal that it is
too late to go back and catch up on the neces-
sary mathematics prerequisites.

Biological factors haven’t been ruled out as ex-
planations for sex differences in academic abilities.
Researchers have discovered that women are more
anxious about mathematics and their feelings af-
fect their performance more than men. In a study
of the physical processes during testing (heartbeat,
blood pressure, etec.), women were more nervous
when doing the mathematics section and men were
more nervous when doing the verbal section?. In
another study, a mathematics test was followed by
a discussion on how attitudes affect success, the
women’s scores on the subsequent test improved
significantly while the men’s did not.

Professor Jerome Kegan of Harvard found that
children display inhibitions about learning subjects




they feel are inappropriate for their sex?. Dr, Lewis
Aiken, Professor of Psychology at Gilliord College,
states that, “The notion that mathematics is for
boys can play an important role in a girl’s concep-
tion of herself as not interested or competent in
mathematics”2 In one survey students were asked
why they did poorly on a particular mathematics
exam. The girls generally answered that they
lacked the ability while the boys answered that
they didn’t work hard enought. Many women avoid
mathematics; they immediately respond “I can’t”
when confrontéd with words such as “fraction, in-
equality, curve, or exponent.” Our culture seems
to assume that mathematics ability is a masculine
attribute and tends to punish women for doing well
in mathematics. Society excuses women by saying
they don’t have mathematical minds.

Girls generally make better grades than boys,
but this may be because they are expected to be
neat and ‘“ladylike,” which in turn pleases the
teacher. However, attributes such as these do not
have such a significant effect on standardized test
scores. In elementary school, boys are expected to
be rowdy and then settle down and learn in high
school in order to prepare for college. For girls, the
pressures from society are reversed. In elementary
school, girls are expected to be teachers’ pets, but
in high school, they can’i act too smart when it is
time to acquire sexual acceptance from boys of
their own age.

In one study of nearly 9000 American students
from the fifth through the eleventh grades, re-
searchers concluded that part of the reason for the
disparity in mathematics test scores for the sexes
was the feeling on the part of girls that mathe-
matics wouldn’t be useful to them in the future®.

Dr. Kagan of Harvard suggests that “both par-
ents and children must look on vocational require-
ments of mathematics and science as appropriate
for women as well as for men. Only then will you
have equal achievement’’2.

Steps are being taken to provide equal oppor-
tunity for the sexes. The most significant law
passed in this area, Title IX of the Education
Amendments of 1972, states that institutions re-
ceiving federal aid may not discriminate on the
basis of sex. As a consequence more courses are
open to both males and females. A change in the

attitudes of teachers and counselors is expected.
Unnecessary stereotypes in textbooks are being
eliminated. Such programs as Pennsylvania’s Pro-
gram of Sexism in Education have set guidelines
for textbooks as well as for counseling, sports,
pupil services, teacher training, and evaluation®.

The sex bias pattern is not just an academic
problem. Increasing numbers of new jobs, espe-
cially the high paying ones, are in scientific and
technical fields. Preparation for even the more tra-
ditionally “feminine fields” often now require sta-
tistics and calculus. Both vocational and academic
fields are utilizing more mathematics.

The gap between boys and girls in the tradi-
tionally male dominated areas may never be closed
completely, but as Ms. Bernice Sandler who chairs
the U.S. Office of Education’s Advisory Council
on Women’s Programs predicts, “People are going
to be surprised what girls and guys can do once
they get over the notion that certain things are
‘tomboyish’ or ‘sissy’ "1

Note: The Texas Section of the Mathematical
Association of America is conducting a pilot visit-
ing lectureship program for high schools in se-
lected regions of Texas, For information contact
Vivian Mays, Mathematics Department, Baylor
University, Waco, Texas.

Free limited quantities of the brochure “The
Math in High School . . . You'll Need for College”
can be obtained from the Mathematical Associa-
tion of America, 1225 Connecticut Avenue, N.W.,
Washington, D.C. 20036. Larger quantities may
be purchased at a reasonable rate.
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Discovery of Patterns Using Finite Differences

by Sister M. Geralda Schaefer

Pan American University
Edinburg, Texas

The story is told of Carl Friedrich Gauss (1777-
1855) that at the age of nine he discovered a pat-
tern for calculating the sum of the first one hun-
dred counting numbers. He mentally “folded the
list in half” and noted that there were fifty sums
of 101 each, which gave a total of 5050.

14+ 24 34 ...4 80
1004+ 994 984 ...+ 51
101 101 101 101
At the age of twelve, he proved that the general
term for the sum of the first n counting numbers is
n(n--1)
2
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Another method of arriving at this formula uti-
lizes finite differences. When a table is prepared
and differences indicated, the following pattern
emerges:

1st 2nd
n Sum difference difference
1
2
2 3 5
3
4
4 10 1
5
5 15

Since the common difference appeared in the
second subtraction, the general term is of quad-
- ratic form. A proof of the fact that a common dif-
ference in first subtraction leads to a linear gen-
eral form, in second subtraction leads to a quad-
ratic gemeral form; in third subtraction, a cubic
general form, can be found in Betty L. Baker's
article, “The Method of Differences in Determ-
ination of Formulas”, in School Science and Math-
ematics, April, 1967.

In our example, then, the general form of the
sum is S —an?- bn - c. From the table we can
write the following equations:

When n=1 at+b4c=1
n=2 42} 9%b4-c=3
n=3 9a+4+3btc=6

Solution of this system gives a = 14, b = 14, and
c=0, so0 S=1%n?+} Y%n or S= n_(zl;—_l)

. As an alternative to writing and solving the sys-
tem of equations, one could devise a table for the
general quadratic equation f(x) —ax?4 bx+-c.

1st | 2nd
X fix) difference difference '
0
¢ ——=—=a-b

1 a-fbHec 2a
—==3a+b

2  4da4-2bd-c ~——5a-t b 2a

3  9a+3bic at 2a
>7a +b

4 16a 4 4b -+ ¢

One-half the second difference is a; then the value
of b can be determined by substitution in the ex-
pression, a -+ b; and the value of ¢ is £(0).

This pattern can be utilized in a motivational
“trick”. The student is asked to think of a quad-
ratic equation of the form f(x} = ax? 4- bx 4 c and
then calculate £(0), £(1), £(2) and give the results
to the teacher.
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For example, the students thinks of
f(x) = 2x? — 3x -} 5 and calculates

f(0) =5
f(1) =4
f2)=7

These three values are given to the teacher who
quickly proceeds to find first and second differ-

ences:
5 1
:§3>—4

where 2a =4, a=2; a+b=—1, so b=—3;
and ¢ = 5. The teacher then announces the orig-
inal quadratic. Hopefully, the curosity of the stu-
dents will motivate them to discover how the teach-
er performed the “trick”.

Suppose our problem is to find the number of
squares on a 100 % 100 checkerboard. As we ana-
lyze the situation and look for a pattern on the
familiar 8 X 8 board, we discover the following:

size of square number of squares

8% 8 1
7% 7 4
6% 6 9
5%5 16
4% 4 25
3% 3 36
2% 2 49
1%1 64

The problem is that of finding the sum of squares:

144494164 ... +n2 Again we construct
a table and compute differences.

2nd 1st 3rd
n - Sum difference difference difference
1 1
2 5 4 5
3 U~ 9 —
4 30 16 9::::=2
- 25 ;::::
6 91 36

Since the common difference appears in the third

subtraction, the common term is a cubic expres-

sion, S==an®-+ bn?4 cn-} d. A system of equa-

tions could be

When n=1 a-t+bt+ctd=1

n=32 8a--4b-2c4+d=5
n—3 27a14- 9b 4 3¢t d =14
n=4 64a - 16b - 4c 4+ d =30

Solution yields a=1/3, b=1/2, ¢=1/6, and

d = 0. So the common term is 8 —- 3

2n* 4 3n®+n




B+ DEA1) o n—8 S 204, the
6 , =0, v= ’

number of squares on an 8 X 8 checkerboard.

When n = 100, S = 338,350 squares on a 100 3 100
checkerboard.

Another interesting application of finite differ-
ences—one related to analytic geometry—deals
with finding the equation of a curve shown on a
graph. For example, from the following graph, a
table of values can be prepared.

Fa) i

o -

i

F{x) T8 1 03
3 3 33

A common difference on the first subtraction sig-
nifies a linear expression, so f(x) —ax+4 b and
arf b:=1 and 2a 4 b — 4. Solution of this system
yields a=38 and b= —2, so the equation is
f(x) —=3x — 2,

Similarly, the equation of the accompanying pa-
rabola can be determined.

]
20
5]
el
1

ya il L i 1 ] 1 L 3 X

s S— I 2 ] -+ = 7
L 4
X 1 2 3 4 5

fx) 1 9

5 11 19 2
\4/ N N/ N
6 8 10
NSNS N
2 2 "2'/

The equation has the form f(x) —ax®-} bx 4 c.
The accompanying system of equation for

x=1, 2, 3, is:

at+btec=1
4a+2b4-c=5
9a - 8bc=11

Solving this system or using the general form
above, it is determined thata=1,b=1,c = — 1,
so the equation is f(x) =x% 4 x — 1.

Other interesting problems that lend themselves
to solution by means of finite differences are:

1. Find the relation between N, the number of
points on a circle, and p, the number of points
of intersection formed by chords determined by
these points, where p is a maximum.

2. In a circle find the relation between C, the
number of chords, and n, the maximum number
of regions formed by the chords.

3. Find the sum of a series; e.g. 1 + 3 + 6 + 104
154 ... 4+ %Bnn41) =398

4. Every year, before the first session of the U.S.
Supreme Court opens, each justice shakes hands
with the other justices. If there are 9 justices,
how many handshakes take place? Suppose this
practice took place in the House of Representa-
tives? How many handshakes would there be?

This pattern discovery approach to problem solv-
ing is an illustration of a means of sparking inter-
est in recreational mathematics which can add zest
to mathematics instruction and learning. However,
a word of caution is in order. Pattern recognition
is fraught with danger since there are many ex-
amples wherein an apparent pattern breaks down
at later stages. Hence, the careful teacher will pre-
sent this strategy with the warning that it is not
a substitute for a deductive proof.
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Problem So!ving in\the Intermediate Grades
— The 4 D’s

By Charles E. Lamb
The University of Texas at Austin

Problem solving is one of the major goals of
instruction in the elementary school mathematics
classroom. As such, the topic has received much
emphasis in literature addressed to the teachers
of young children. This brief article will present
a new look at a possible way to motivate children
to solve problems.

Polya (1957) suggested the following outline of
strategy for problem solving:

1. Identify the problem — understand it;
I1. Devise a plan for solution;
III. Try out the plan; and
IV. Reflect on the selution.
Often, teachers point out this sequence of steps
for children to follow as they consider mathemati-
cal problems, The procedure to be suggested here
will be a new adaptation of this long-used method.

Most children in the intermediate grades have
developed reasonably good verbal comrmunication
gkills. It is this strength which will be used as a
foundation for developing problem-solving skills.
The 4 D’s of problem-solving are:

1. Determine — What is being asked?
I1. Decide — What procedure?
II1. Do — Solve the problem?
IV. Digest — What did I learn?

This sequence presents a new wording scheme for
the Polya suggestions. It seems to be the case
that a new way of wording or looking at things
often gets kids turned on to ideas. It should be
noted again that children need to have good verbal
skills to work with words such as determine and
digest.

This use of these words in this sequence has
been informally field-tested with third-graders and
found to be very successful. The use of an easily
remembered “trick™ seems to get the children ex-
cited and they they are “locked” into a method
for looking at problems. It also appears that the
kids get a “kick’ out of using the “big” words such
as determine and digest.

Teachers should be encouraged to use devices
like the one suggested here. Tricks of the trade
help to make the mathematics classroom an excit-
ing and eventful place for learning to take place.
Pupils tend to learn well when the learning proc-
ess is fun and enjoyable.

Reference
Polya, G. How to solve it. New York: Doubleday and
Company, 1957.
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