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Abstract – During her teaching experience, the author has 

met such items to be taught that had caused serious difficulties 

for many generations. One of these items is comprised in the 

7thgrade’s syllabus: the mathematical identity. The author 

would like to present an experiment by which she tried to 

make it easier for challenged students to understand this 

chapter of mathematics. The experiment was conducted in the 

Lower-Secondary School of Diosig from Romania, in the 

school year 2015-2016. Hereby, the author presented her 

teaching experience, the results of the experiment and her 

conclusions. 
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I. INTRODUCTION 
 

In Romania the 7th grade students meet to the algebra 

calculus for the first time. In the current books the algebraic 

calculi are introduce with the help of accurate number 

examples: 2·4²³+9·4²³ in which an adding property is used, 

obtaining the following result: (2+9) · 4²³=11·4²³. Through 

these calculi the one can present the variable operations. In 

the algebraic calculus, the letters actually represent real 

numbers (Radu, 2000). In the teaching of the notable 

identities it is represented with algebraic calculus, without 

using anything other methods: 

(a+b)²=(a+b)·(a+b)=a·a+a·b+b·a+b·b=a²+ab+ab+b²=a²+2a

b+b². (Radu, 2000) 

In her 20 years of teaching mathematics, she has noticed 

that students encounter serious difficulties when switching 

over from arithmetic calculations to algebra. When they 

have to do operations with “letters” instead of numbers, it 

becomes very complicated for the students. The author has 

also noticed that it is hard for a teacher to change traditional 

methods of teaching, but seeing the difficulties of her 

students in what algebra was concerned, she has tried to 

apply symbolic as well as visual representations to make the 

following questions easier and more efficient for the 

students: 

- the learning of the operations with algebraic expressions 

- the solving of equations 

- the solving of text-based problems 

- the use of the abridged calculation formulae (Olosz, 

2000) 

The basic question of the experiment is: How can the 

results of the research on the brain be used with those 

students who are poorer than the average in 

Mathematics, in order to be efficient in the learning of 

algebra? 

 

 

 

II. THEORETICAL FOUNDATIONS 
 

Traditionally, algebra and geometry have been regarded 

as separate subjects in the high school curriculum, with 

relatively few efforts to draw the connections between them 

that the Standards recommend (NCTM, 1989). Most of the 

geometry that has appeared in algebra classes has been as 

graphs of functions, and the treatment of this topic was 

limited by the practical difficulties of graphing by hand. 

Computers and graphing calculators enable us to take a 

much more visual approach to algebra. (Wagner & Parker, 

1993). 
 

III. AREA MODELS 
 

The Greeks developed algebraic ideas using geometry. 

Long before Vietè systematized the symbolization of 

polynomials in the late sixteenth century, the Greeks proved 

polynomial identities using area models General learning 

theory suggests that pictorial representations, together with 

numerical concretizations,  

25² = (20 + 5)² = 20² + 2 X (20X5) + 5² = 400 + 200 + 25 = 

625, 

should help students apprehend the equivalence of algebraic 

identities in symbolic form. Research is needed to 

determine the most effective way of incorporating activities 

with area models into the algebra classroom. (Eves, 1953) 

According to Bruner (1966) each knowledge can be 

represented in three different ways: 

1. To enactive or material representations: to 

acknowledge the information one uses activities with 

concrete objects 

2. The iconic representation: all the images, graphics, 

charts, diagrams that represent a concept 

3. The symbolic representation: all the logical or 

symbolic statements. 

Teaching algebra is usually done through symbolic 

representation. 

Wittmann (1998) emphasizes the material 

representations and the iconic ones are not only helpful for 

slower students and their application is not diminished for 

the first steps in learning. It is important for all the students 

during the whole process of learning. 
 

IV. EXAMPLES OF THE REPRESENTATIONS 
 

According to Malle (1986): 

- initially, the most important thing is the use of variable; 

- early and varied activities using variables; 

- extra attention should be paid to creating and interpreting 

formulas; 

- considering all aspects of the concept of the variable; 
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- effort towards a more conscious and accurate application of the 

rules. 

Ambrus (1995) gives examples of the representations in 

mathematic (See Figure 1.): 

 

 Material Iconic Symbolic 

Natural 

number 

Five bullets °°°°° 

***** 

V, 5,  

“five” 

Fraction Half apple 

 

½ 

Function The sea rose 

on a lake 1m2, 

each week 

doubles his 

surface. Let us 

investigate the 

connection 

between time 

and surface! 

 

 

f: R→R 

 

f(x) = 2x 

 

Fig. 1. The representations 
 

V. THE RESULTS OF THE RESEARCH ON THE 

BRAIN REGARDING THE WORKING MEMORY 
 

The working memory consists of fourparts: 

A. The Phonological Stock 
Its main role is theshort-termstorage of theverbal and 

phonetical, acoustical in formation until central controller 

works with it. 

B. The Visual-image Stock 
Its main role is theshort-termstorage of information such as 

images-forms, colours and space. The phonological and the 

visual stock scan also work at the same time, in parallel. Of 

course, because of their small capacity, they become full 

soon. 

C. The Central Controller 
This part controls the attention and is responsible for 

making plans, making decisions, brings for the relevant 

knowledge from the long-term memory and integrates it 

with the incoming information. 

D. The Episodic Stock 
It is a system of limited capacity with a limited-term 

storage. The central controller integrates the information 

from the phonological and visual stocks. 

The working memory can store upto 7  2 unities of a 

limited capacity for 15-20 seconds. However, its capacity 

can be increased in several ways, for example through a 

multiple coding. Researches have proved that we remember 

a piece of verbal information betterifit comes with a 

relevant visual one. (Csépe, 2007) 

Summingup, the role of the working memory is: 

-  the retaining of the incoming information 

-  the connection of the incoming in formation with the 

knowledge from the long-term memory 

-  the solving of problems. (Ambrus, 2011) 

“New mathematical concepts should be presented at three 

levels: concrete, visual and abstract. Visualisation of 

mathematical problems through the use of concrete 

examples and /or representation examples assists many 

students in mastery at almost every grade level. 

Manipulatives should be used with learning problems. As 

for the memory, it is better to have three different memory 

traces for the same concept. In this case, the chance for 

retrieval will be much higher.” (Ambrus, 2014) 

 

VI. THE ENVIRONMENT AND THE 

PARTICIPANTS OF THE EXPERIMENT 
 

The scene of the experiment is the Lower-Secondary 

School from Diosig, a bigvillage in Romania. The 

classtaking part in the experiment is class 7C, where the 

teaching is done in Hungarian. Thisclass has 14 students, of 

which 11 are of Hungarian mother tongue and 3 come from 

gipsy families. The class is of mediocre learning ability. 

The experiment took place during 26 teaching hours 

between 2016, February15th and 2016, June 15th. 

 

VII. THE COURSE OF THE EXPERIMENT 
 

The experiment began with a pre-test. 

After assessing the results, the conclusions were the 

following: 

-  The students solve easily the problems with numbers 

-  They can find the mathematical regularities, but they 

cannot apply them in operating with letters 

-  They can deal with text-based problems with difficulty or 

cannot understand them at all. 

The experiment consisted of 26 teaching hour: 

 Pre-test – 1 lesson 

 Algebric expressions – 6 lessons 

 Notable identities – 6 lessons 

 Text based problems - arithmetical method – 4 lessons 

 Arithmetical and algebrical method – 1 lesson 

 Equations - algebrical method – 7 lessons 

 Post-test – 1 lesson  (Olosz, 2000) 

In this article, the author shall present her experiences 

with teaching notable identities. 

 

VIII. THE SQUARE OF THE SUM OF TWO 

NUMBERS 
 

We started with a practical problem. 

A gardener puts flower plants in a 5m long square flower 

bed. Because many flower plants are left, he decides to 

make the flower bed bigger so that each side of it is 2m 

longer, like in the following figure (See Figure 2.): 
 

 
Fig. 2. The garden 
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a) When he plants the bigger plot, he is surprised to 

discover that he needs almost twice as many flower 

plants than originally. (See Figure 3.) 

b) Calculate the area of the flower beds. Try to do it in 

several ways. 

c) What did you notice? 

After everyone calculated the area of the bigger flower 

bed easily: (5+2)² = 7² = 49, they tried to do it in such way 

that they broke the area of the big square into the sum of the 

areas of the rectangles and squares: 5²+2•5+2•5+2²= 

=5²+2•2•5+2²=25+20+4=49. 

That is: (5+2)² = 5²+2•2•5+2².  

    

  
Fig. 3. The bigger garden 

 

Before generalizing, they made the area of the big square 

out of coloured rectangles and squares. (See figure 4.) 
  

  
Fig. 4. The area of rectangles and squares 

 

After formulating in their own words how you can 

calculate the area of the big square, they came up with the 

generalization: How can you calculate the area of the 

flower bed if the side of the original square is a, which 

the gardener increases by b? 
(a+b)²  = a²+2•a•b+b² (Jakab, 2010) 

In a discussion with her students, during a Math class, the 

teacher has made it clear to the students that the example 

above yields only for positive numbers, and that is why the 

teacher has used the rule of polynomials multiplication. By 

all of identities finally we formulated them verbally too, 

using the words “first member”, “second member”. By our 

experiences the students can apply more effectively the 

rules if they remember not only for the symbols.  

 

IX. THE SQUARE OF THE DIFFERENCE OF TWO 

NUMBERS 
 

The illustration of the square of the difference of two 

numbers is not easy. That is why the teacher first tried to 

work manually, that is she made out the relation using 

colored squares and rectangles. (See Figure 5.)  

The author has proceeded as it follows, during the 

experiment:  

one big white square with its side of a 

two blue rectangles with its sides of a and b 

one white square with its side of b 

one red square with its side a-b 

  
Fig. 5. The coloured rectangles and squares 

 

First the teacher put one of the rectangles on the big white 

square, then she completed the gap with the small white 

square. (See Figure 6.) 

  

  
Fig. 6. The first step 

 

Then again the teacher could remove the size of a blue 

rectangle, and the square with a-b side was left aside. (See 

Figure 7.) 

   

  
Fig. 7. The second step 

 

The teacher has used the algebraic calculations, as well, 

with the help of the relation learnt during the previous 

lesson: 

 (a - b) ·(a - b)=[a + (-b)] ·[a + (-b)] 

 

X. THE PRODUCT OF THE SUM AND THE 

DIFFERENCE OF TWO NUMBERS 
 

First the author of the study conducted the relation 

algebraically: 

(a+b)·(a-b) = a·a+a·b-b·a-b·b = a²+a·b-a·b-b² = = a²-b² 

 

The author has used the commutability of multiplication 

as a method. 
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Then the teacher worked manually. Because a²; a·b; a·b; 

b² were there in the algebraic calculus, the teacher cut out 

squares and rectangles of the given areas. Those having the 

sign + were white, those having the sign – were blue. (See 

Figure 8.) 

 
Fig. 8. The rectangles and squares 

 

This is the positioning of the shapes: (See Figure 9.) 

   

  
Fig. 9. The positioning of the shapes 

 

After having learnt all the three relations, the students 

used them in exercises. (Jakab, 2010). 

 

XI. CONCLUSIONS 
 

-  The concrete material and visual representations do help 

the students to understand the pattern of the problems 

-  Using the algebraic and geometrical verifications, all the 

students could find a method by which they understood 

and learnt the relations 

-  The conditions of the learning success are intelligence, 

motivation, attention, hard-working, connecting the new 

information to the already existing knowledge.  

-  The experiment has convinced the author that she should 

attend national and international projects or researches so 

that she would be able to built in the result consciously 

into her method of teaching.  

 

XII. OBSERVATIONS 
 

- Usually, the students retain the a bridged calculation 

formulae with difficulty, and they forget them soon. 

- During the experiment, everyone considered these 

formulae as easy or not complicated, and they often said, 

'MATHEMATICS IS NOT REALLY DIFFICULT!' 

- When writing this study, the author has asked her students 

to recall the formulae and to write down one of them. 

Nine students, out of eleven, have managed to write down 

correctly one or two formulas and 2 students did not even 

remember what the abridged calculation formulae were. 
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