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eager, creative mind would surely r ebel. However, if 

we broaden our thinking and look everywhere for 

patterns and relationships, the subject stimulates 

the mind to inquire and search out and discover. 

Throughout discovery in mat hematics, the main 

recurrent themes are structure and d iscovery . It 

mus t be r emember ed t hat the facts and mainpulation of 

arithmetic are not negl ected . In fact one should find 

in the context of structure that pup ils become more 

aware of patt e rns that r e l a t e these experiences, while 

i n the cont ext of discovery pupils search for relation­

ship and become more a ctual partners in the l ear n ing 

process which helps them see wher e particular experi­

ences fit into the general shape of things . The r eal 

concern is finding a solution for t wo interrela t ed 

problems: how can the children be helped. (a) to learn 

more mathematics, and (b) deve lop a deeper appreciation 

for in'1portant phases of mathematics. 

The mathe~atics the children have been l earning , 

aritlmtetic is complete ly valid--they simply aren't 

learning enough of it at an early age. Most of t he 

children will drop mathematics as soon as they can, 

losing contact with a tool that is essential in coping 

with the prob l ems of the time . 



CHAPTER I 

INTRODUCTION 

In the p resent critical period the mathema tical 

probl~~ in our schools takes on added significance, 

Ce using educ P. tors to re-examine their objectives in 

order to ascertain ways in which the school c en help 

develop more mathematicians . No other single problem 

is such a cha llenge and c auses so much t eache r frustra­

tion as the p robl em of the use of function concepts 

in tea ching a rithme tic. 

An ext ended investigation of a single situation 

provide opportunities to nurture important mathematical 

i deas. As a record is kept, patterns begin to emer ge . 

Without noticing those patterns, one woul d have no way 

to be quite sure he has exhausted the possibilities . 

Students should be encouraged to p roceed systematically 

in investigation of this type. The p roblem stated has 

no solution yet, the child ren have all the tools they 

need to find the solution. 

Mathematics is fundamentally a study of patterns 

and relationships and if arithmetic is limited to memory 

of ntnnbe r combina tion anr. rules for manipulation, then 

it is a dead, dull d reary task against which an active, 



There is much hue and cry to bring new and unusual 

content into the elementary school curriculum so the 

use of the function concepts should be introduced in 

teaching arithmetic. 

Our daily activities continually furnish us with 

exa~ples of things that are related to one another, 
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of quantities which depend on certain other quantities, 

which change when certain other quantities change. Thus, 

a man's health is related to the food he eats, the exercise 

he takes and many other things. 

The price paid for a certain quantity of sugar 

depends on the number of pounds bought and the price 

per pound. In all such cases~ where some quantity 

depends on some other quantity or quantities, it can 

be stated that the former is related to the latter. 

Speed in terms of time is shown and the curve is an 

idea of a function. 

Number 
of 
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The Problem 

Problems not only exist in mathematics but in 

every class room. These problems cannot or should not 

be i gnored or avoided . They must be dealt with in one 

way or the other. 

The major role of the elementary teacher is to 

help a pupil i mprove his ad justment and develop skills 

for dealing more successfully with the problems he 

encounters . 

4 

In arithmetic, there are a number of problems 

pupils are faced with. Certain verbal problems have 

been d rawn from r eal situations, others have been in­

vented to r es emble these situations without reproducing 

them. 

There is no reason for supposing that this shifting 

of mathematics has reached its end, a considerable 

change may be anticipated as the result of the demand 

of modern science that the student be prepared to make 

constant use of the tools and concepts of mathematics. 

The problem content of texts in mathematics is 

dynamic, not static, ada pting itself to human need s and 

to human interest ana constantly changing to suit new 

circumstances. 



Statement of the Problem 

To facilitate the provid ing of l earning experi­

ence s for children in a classroom a teacher must be 

able to cope with the numerous mathematical changes 

that are pr esent and existing. 
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In this study the writer pur poses to (1) Review 

studies that deal with most types of mathematical 

problems. (2) Determine the cause s of mathematical 

problems. (3) Discover s ome effective t e chniques for 

minimizing t hes e problems among children in class-

rooms . 

Significance of the Study 

The t eaching of functional concepts should start 

in the early grades for l earning of arithmetic is a 

gradual growth process that should be gu ided and d irected 

at all stages by a systematical planned program. Learn­

ing should be goal c entered and the learning activity 

should be purpos eful . Learning is reacting . There 

can be no learning without pupil response and activity. 

A teacher def initely should plan to explore and 

develop the interest and aptitudes of children who have 

unusual capacity and talent in the field of arithmetic. 

It is time that interest will ultimately determine in 

a general way, what the ind ividual will d o or be come , 
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provided he possesses the necessary abilities and oppor­

tunities. 

Objectives 

To further the development of the concepts of numbers. 

To increase facility in using functional skills and 
deve lop new skills. 

To develop , understand and appreciate the part mathe­
matics has played in various fields of human activity. 

To meet the needs of those who wish to acquire 
additional mathematics that is desirable for entering 
higher education. 

To relate skills in one-to-one correspondence with the 
i dea of a function . 

Definitions , Symbols and Notations 

Set - has the meaning of collection of e lements, 
class or aggregate of elements enclosed in 
brackets - { J 

Binary operation - a rule where by to each pair 
of e l ements of the set t here corresponds 
exactly one element . 

raised dot - • multiplication 

• Addition 

R - r e l a tion - a set of ordered pairs ~l, 2), (3, 4j 
N - natural numbers, 

Re - real numbers 

I - integers 

~ less than 

e l ement of, belong to. 

function 

R- 1 inverse of relation 

F-' n of the function F 



CHAPTER II 

FUNCTIONS 

Given a set of numbers and a rule which assigns 

to each numbe r in this set exactly one number in R, 

the resulting assoication of numbers is called a 

function. 'lll.e g iven set is called the d omain of the 

definition of the function, and the set of assigned 

numbers in R is called the range of the function. 

A function is usually d esignated by a letter, such 

as f, if f assign to each element in S exactly one 

element in R which can be ind icated in the following 

ways. 

f ( X) = y; ~ f ( X ~ ; X in s ; y in R. 

Note that f(x) is not f times x but rather f (x) is 

Example: 

Given, a set of objects or elements, say: 

[□ [ I 0 6} M = 

1 ! l. ! [ apple, plwn} N = orange, pear, 

For each object or element in set M there is one 

and only one correspond ing name or element in set N. 

8 



> greater than 

::!:= l ess than am equal to 

-- equal to 

Finite set - a set which contains a def inite 
number o f elementa . 

Sets are denoted by capital l e tters and written; 

for exampl e as : 

A = f1, 2, 3, 4l or A = \ x 1 xis one of the 
\ st 4 counrtng nos3 L 
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F(x) i nd icate that each xis paired off with the 
unique number assigned to x by the F- function. 

formula - algebraic expr ession 

d omain - values on the x - axis 

range - values on the y - axis 



This is an idea of one-to-one correspondence an 

can be paired as a set of ordered pairs . 

A common misconception a mong students is that 

functions cannot be defined, in fact, do not exist 

unless there is a formula involved in the definition. 

He must be convinced that a function is a concept, 

an i ea, and not a formula . There are many ways of 

representing a function. For example, a set of 

ord ered pairs: 

~l, i) • 
A verbal state ent: To each x in N assign one 

number v-;- in Re 

An eouation: y =1-'x: x in N, yin Re 

A form a : f(x) = 2x + 1 

A graph 

I 

9 
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No one of the rep r es~ntations is the function but 

each describe s t e function. The point is that a 

function d oe s not d epend for its d efinition on its 

repr e s entation but only on its d omain of d efinition and 

its rule of assign~ent. In g eneral two functions are 

equal if their d omain are the same s e t and their rule 

of assignment are the sa e, r egard less of the manners 

in which they are represented. 

a mple: 

f: a~ 2a + l, a in I 

g: x --)- 2x + 1, x in Re 

These are d ifferent functions because they have 

~ ifferent omains, even though their rule of assign­

ment are the sa e. 

The graph below defines a function (a class 

postage regulation): to each real ntnnber x(in ounces) 

in the set [ 0 L... x ~ 210} there is assigned a natural 

n ber y (in cents). 
y • . ,. 

l'l 

'' 
/J. 0 • 
<; tD -
If 

X • • .. 
:i. 3 s 



-

To st ents the graphic l representation of a 

function is probably more informativ th n any oth r . 

Suppose we plot t set of or ere pairs f o, 0), (1, 4) (-1, -4"J- on th squar chart 

below. 
y - -' 

_,, (~ vj 

. j 

I 
·- I 

fl'~ I X 
I J 

. t . 
• -~ ,_ , ,, .._, 
J, 

I 

-y 
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The straight line which con.."l.ect th points of the 

r lation repr sent the graph or function . 

Given, a 

Di, 2), (2, 

t of or r pairs, 

4) , ( 5, 7), ( 9, 10 ~ 
y k = 

each first 

elem nt of th st is calle the o ain and each secon 

element is calle the range · such as doroain = D 

f • 2, 5, 1 ; range ~€, 4, 7, 1o} 
In reviewin the major ideas of algebra, not such 

state ent as: 
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(1) Operation: For each pair of numbers a and bin 

R there is a uni ue number a+ bin R. This operation 

assign to each pair of elements in R exactly one 

element in R. (2) Variables: Let X be the number of 

feet in the length of a rectangle. The variable X 

assign to each rectangle in the set of all rectangles 

exactly one number (of feet in its length} in R. 

(3) Set of oroere pairs ~o, 2); (1, 2); {3,71'); 

(4, 72) J 
This set of ordered pairs assigns to each ele ent 

in [o, 1, 2, 3] exactly one element in R. 

(4) Graph of sentences: 

This graph below assigns to each element 

x (abscissa) in R exactly one element y(ordinate) in R. 

A common concept run through the above examples. 

In each some rule or operation or association or 

correspondence assigns to each element in a given set 

a unique element in resulting in a pairing off of 
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elements from the two sets in such a way that !!2 ~ 

distinct elements of~ second~~ assigned to 

~~element .Q.f the first~. This constitutes 

an idea of a function. 

Laws or properties with respect to the Binary 

Operations @, 0 , on R8 • 

1. The commutative law for addition 

For all numbers x and y, x + y = y + x 

2. Associative law for addition 

For all numbers x, y and z (x + Y) + z = X + (y + z) 

3 . '!he commutative law for multiplication 

For all numbe rs x, and y, xy = yx 

4. The associative law for Multiplication 

For all numbers x, y, and z (xy)z = x(yz) 

5. 'Ihe distributive law for multiplication over addition 

For all numbers x, Y, and z x(y + z) = xy + xz. 

6. The law for a dd ing 0 

For each number x, X + 0 = X 

7 . Closure 

A set of numbers have the closure property with 

respect to some operations if when we perform that 

operation on any numbers from the set we get a ntD'nber 

that is in the set. Note both @, 0 are closed 

operations on Re • 



CHAPTER Ill 

BINARY OP TION OF ADDITION AS A FUNCTION 

'lbe binary operation of@ is defined on the 

finite set - ~, 1, 2, 3} 

(f) 0 I 2 ..J 
0 0 . I 2 :3 
I J 2 3 6 
:l :J 3 D I 

3 ~ 0 J :2 
. 

If the set [?, 1, 2, ~ is denoted or named by 

the letter T, then the example above may be denoted 

(T, @). 

In the table above, every entry is an element of 

T. If a, bare any elements of T then a @ b is an 

element of T 

If a, b are any elements of T, then a@ b = 

b@ a; ex.: say a= 2, b = 3; 2 + 3 = 3 + 2 

This state that the operation performed on the 

set [o, 1, 2, i} is commutative . 

For any element a, b, c in T a @(bic) = (aib) + c 

ex . given a= 2, b = 3, c = 4; 21(3@4) = (2@3) + (4). 

14 
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This i dea of r egrouping of the operation performed 

on the set ,0, 1, 2, ~ is associative. Therefore, 

any elements a, b, c in T a3(b+c) = (aib) +c is 

associative. 

Among the e l ements of T the element 0 is the 

i dentity e l ement for I because 0@ a= a30 = a for 

any e l ement a in T. That is, any element of Tis 

l eft unchanged when operating with the i dentity. 

In the table each row and each column contains the 

identity e l ement, 0 exactly once. This follows that 

each e l ement of T has an inverse under@. That is 

to each e l ement a in T there corresponds an element 

bin T such that a@b = bia = 0. 

On the set of numbers i is a binary operation for 

combining two numbers at a time you will get one and 

only one third number, that is if a and bare numbers 

there is just one number c, c = aib. 

Th.is type of operation can be considered as a 

function. ex. let a= 2, b = 3, be two numbers. 

Their sum 2 + 3 = 5 = c, for the pair (2, 3) we get 

5 as a result of our operation. 

A set is said to be closed under a binary operation 

if when you perform the operation on two elements of 

the set and get a number which is in the set. ex. 

given, the set A= [1, 2, 3, t9, , under addition the 
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set is not closed, because 1 t 4 = 5 and 5 is not an 

element of set A. 

Consider the set of even numbers - -[z, 4, 6, 8 •• J 
Each time you add two even numbers the sum will be 

even . This set satisfies the closure property and 

is closed under addition. 

Given a set of real numbers 

Let F denote+ 

G denot e • 

'lb.en F(a, b) = F (b, a)= a+ b = b + a commutative 

with respect to a ddition 

G(a, b) = G(b, a)= ab= ba 

Commutative with r espect to multiplication 

example: Let a= 3, b = 2 

then F (3, 2) = 3 + 2 = 5 

and F(2, 3) = 2 + 3 = 5 satisfies the commutative 

property G(3, 2) = 3 x 2 = 6 

F(a, O) = F(O, a)= a state the identity property 

ex . F(3, O) = F(O, 3) = 3. 

If a, band care r eal numbers then F(F(a, b), c) = 

F(a, F(b, c) =(a+ b) + c =a+ (b + c) shows that 

the operation is associative. 

For any a, b 

F (a , -a)= F(-a, a)= 0 = the inverse 

example: F ( 4 , -4) = 4 + (-4) = 0 

Other examples of inverse 

Open the door••••••••••·•••••••••••• Close the d oor 
Turn on the light............. Turn off the light 
Add 6 • . • • • • • . • • . • • . . • . . . . . . . . • . • . . . • • . . • Subtract 6 



-0 , 
2 
~ 

0 

CHAPTER IV 

BINARY OPERATIONS OF MULTIPLICATION 

AS A FUNCTION 

From the first set §, 1 , 2 , 3] the operation 

is defined 

(A) 
~ 

Reverse Order (B) 

I i 3 • '3 1 I 0 

0 0 0 D ~ l 2 3 0 

0 I 2 3 2 2 0 2 0 

0 ~ 0 ~ I 3 2 I 0 
D ~ 2 } 0 0 0 0 0 

From .the table A above we can follow 

(2 . 2) . 3 = (3 . 2) . 2 If we check all possible cases 

we will find that the associative property hold . 

If for any d istinc t element a of a set , the 

result of every binary operation of multiplication 

on the set involving a and any second elemen t of the 

set is the s , e as the second element, then a is the 

i dentity . example , let b = to the second n ber 

then a . b = b ; if a= 1 , b = 3 also 1 . 3 = 3 

Th.e reverse ord er shows that the operation is 

connnutative . 

Again let G d enote. and F denote+ For any 

a , b G(a , b) =- ab G(b , a)= ba then for G(3, 2) = 6; 

G(2 , 3) = 6 . This satisfies the commutative property 

for multiplication. 

17 



For any number a, b, c 

G(a, G(b, c) ) = G( G(a, b), c) 

example let a= 2, b = 3, c = 4 

then G(2, G(3, 4)) = 24 = G( G(2, 3), 4) = 24 

which satisfies the associative property for 

multiplication. 

For the distributive property over addition 

18 

Let a, b, c, be any number, then a(b+c) = ab+ac 

example, G(a, F( b, c) - G(a, (b + c) ) = 

F( G(a, b), G( a, c) G( 2, F(3, 4) = G(2, (3 + 4) = 

2(3 + 4) = 6 + 8 = 14 = F(G(2, 3), G(3, 4) 

Suppose that we have the function F and h where 

F(x) = 2x and h(x) = x - 1. Consider F(h (4); 

h(4) = 3 Then F(h (4)) = F(3). Since F(3) = 6, we 

see that F(h (4) = 6 

For the inverse operation 

G(a, 1/a) = G(l/a, a)= 1 for a+ 0 

and G(a, 1) = G 1, a)= a 

Example 

Graph of A x C 

• • 

• • 

I • 

Given A = [1 , 2, 3, ~ c = f, 2 , 3 J 

• -
• • 

• • 

2 3 



Then A x C = (1, 1); (1, 2); (1, 3); 

(2, 1);(2, 2);(2, 3) (3, 1) 

(3, 2) (3, 3), (4, 1),(4, 2) 

(4, 3) 

a+ 1 correspondence can be established between the 

sets of points of a plane and the set of ordered 

pairs of real numbers by associating each point in 

the plane with an ordered pair of real numbers. 

If the R = fl , 2 ) , ( 1, 3 ) , ( 1, 4) ( 2 , 3 j 
and you interchange the set 

[cz, 1), (3, 1), (4, 1), (3, 2Dyou get R- 1 calle 

the inverse " Sum Function (F + G)x = F(x) + G(x) 

Let F be the function defined by F(x) = 2x and G be 

the function defined by G(x) = x2 - 3 

Then F = [<x, F(x) l F(x) = 2x] = f x, 2x) t 
F(x) = 2Jan . G = 8x, G(x) t G(x) = x2 - ~ = 

Dx, x2 - 3) f G(x) = x2 - :J and F + G = 

l<x, (x) + G(x) / F(x) + G(x) = x2 + 2x - i} 

Consi er the 

19 
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Taken in pairs, the three coordinate axes 

determine three coordinate planes, called the 

xy-plane, the yz plane, and the xz plane. 

For this illustration the domain of Fis all the 

number plane or ordered pairs (a, b) and the range 

is the set of all numbers on the number line perpendi­

cular to the plane. This is the combining of two 

numbers at a time to give one and only one third 

number. Th.at is if a & bare numbers there is just 

one number c, c =a+ b. This type of operation can 

be considered as a function in this way. Given a set 

Ewe can define a binary operation on E as a function 

from the product set (Ex E) to the set E. Our 

function in this case is a set of ordered triples 

rather than pairs. Consider E to be the set of all 

numbers then Ex Eis the set of all ordered pairs 

in the plane representing points. If we add the two 

elements in our ordered pair we obtain another in E. 

For example: let a= 2, b = 3. The two numbers then 

their sum 2 + 3 = 5 = c. For the pair (2, 3) we get 

5 as a result of our operation • . So we can consider 

the binary operation of adding as a function (F) from 

Ex E to E that is F = (a, b, c) a and bare numbers 
and a + b = c 
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We can see that for each first pair (a, b) there 

is one and only one c the r efore, F is a function in 

that it is a subset of ( Ex E) x E and no two of the 

trip l es have the same first pair. 

If a, bare numbers there is jµst one number 

c, c = ab also. If we multiply the two e l ements in 

our order ed pair we obtain another in E. example: 

let a= 2 , b = 3 then their product= 2(3) = 6 = c; 

for the pair (2, 3) we get 6 as a r esult of our 

operation. So we can consider the binary operation 

of multip lication as a function ( F ) from Ex E to E 

that is F = (a, b, c) a and bare numbers 

and a (b) = c 

( 



SUMMARY 

Functions, in the arithmetic program, in its 

ultimate sense describes the relationship of objects 

and how they are related with like problems. 

The arithmetic program must be related to the 

objectives of the High School programs if it is to 

make an appropriate contribution. Objectives change 

from time to time, reflecting the chang ing needs of 

society; present day mathematics is concerned with 

the development of talents of every ind ividual to the 

maximu.~ of his capabilities so that he may assume his 

proper role in the field of mathematics. 

The arithmetic program should include those 

activities designed to assist the pupil in his adjust­

ment and to assist toward the attainment of worthwhile 

goals and objectives. The mathematic program is only 

one phase of the total educational program; The elemen­

tary and high school ma thematics teacher should work 

cooperatively with the curriculum in assisting students 

to get a sound background or basic fundamentals in 

mathematics which will enable them to succeed in 

higher mathematics. 

It is essential and possible that we utilize a 

systematic approach to the evaluation of the arithmetic 

program. 

22 
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REC<»1MENDAT10N 

On the basis of the research in this study, the 

following recommendations are made : 

1. Give clear understand ing of the operation 

for it is one of the major goals of all ma thematics. 

2. Graphs are used for motivation and to he lp 

the students see r e lationships. 

3. Mat erial should progress from concrete 

examples to abstract symbols. 

From the research data collected here , teachers 

could us e the above r e commendations as a frame of 

reference from which to operate if they really want 

to get started with helping elementary children become 

well ad justed . 

CONCLUSION 

As a result of the study the following conclusions 

seem justifiable. 

1.. Encouragement of the widest possible use of 

mani pulative material in the early years of children's 

experiences with arithmetic . We want them to under­

stand clearly the relationship between the real world 

ahd arithmetic. That is arithmetic is a language 

we use to talk about events such as moving obj ects 

around . We are using every opportunity to d ramatize 
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this fact . There is an attempt to pres ent patterns 

or structure in arithmetic and new ideas. The 

notions of relations and functions are explored and 

used to unify the project . 

2 . Drill can be interesting, it can be effective 

and it can draw children deep into the excitement of 

mathematics . We must be basically concerned with the 

study of patterns anc1 relationship :i.n mathematics if 

we are to pass on to children the i rnportant aspects of 

this past of our culture. 

All scientists, a11 · observers of the phys ical 

world, most of us in every day life are continually 

playing game of "~vha ts my Rule7 11 with nature - and 

nature has so:ne very tricky rules. Some might like 

to explore further by looking for clues in the 

statement of a rule. How to follow certain rules 

will lead to the plotting of graphs in arithmetic . 

\1hen we search for patterns or relationships, 

we must always be prepared for children to use 

normal and interesting approaches to a problem. 
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