
The notion of equality and the use 
of the equal sign (=) are both fun-
damental in Mathematics. Both are 
used throughout the elementary 
school and they are introduced to 
the students during the first year 
of schooling. They are then used in 
Arithmetic and Algebra. 

Although the concept of equality 
is represented by the equal sign 
(=), it has been found that stu-
dents do not recognize the link 
between the concept and the sign 
(Kieran,1981). 

The beginning of the use of the 
sign (=) in teaching Arithmetic, 
that happens in Grade 1, is often 
misused or rather misunderstood 
by the students as it is the sign 
that “announces” the answer to 
any operation or a “direction” to 
perform an operation (+, -, X, :). 

This creates a learning obstacle to 
the students, since it hinders 
their understanding that this sign 
actually repre-
sents a relation-
ship. In our 
school an Action 
Research Plan 
was implement-
ed in order to 
provide our stu-
dents with bet-
ter quality of 
mathematical 
learning. 

Our goal was to 
evaluate, inves-
tigate and ana-
lyze data within 
our school com-
munity in order 
to diagnose 
problems or 

weaknesses on these issues and 
develop and plan practical solu-
tions to address them quickly and 

In our school we have noticed 
that a number of our students in 
all grades use the equal sign in a 
wrong way. 

Our students are asked to write 
equations when they solve word 
problems, before they proceed in 
any calculations, as a step in the 
process of problem solving. 

In a different setting students 
have to perform a number of con-
secutive operations, they find 
partial results, then they use the 
equal sign (=) and they continue to 

the next operation by using the 
result of the previous operation, 
i.e. (45+30-25):5=75-25=50:5=10. 
Although the final result may be 
correct in such a manipulation of 
numbers and symbols, it clearly 
shows the misconceptions our 
students have for the equal sign
(=). 

Typical mistakes that our stu-
dents make during solving mathe-
matical problems or finding sums, 
differences, products or quo-
tients were discussed by teach-
ers in Dali 1st Elementary school. 

As a result, all the teaching per-
sonnel set the goal to develop our 
students’ understanding of the 
notion of equality and that the 
equal sign (=) is the sign that it is 
represented. 

Additionally, a goal was set to 
limit our students’ misunder-
standings on these concepts. 

Games have been created and 
used as a teaching tool in order to 
help students learn these con-
cepts in a non-formal way. 

Why? What were our goals? 
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A group of teachers of the school 
searched for relevant references in 
bibliography. Very briefly, they have 
found out that: 

The concept of equality is a key con-
ceptual element in the structure and 
solution of equations. 

Research results have shown 
that students have a limited 
understanding of the concept 
of equality as well as the 
meaning of the equality sym-
bol (=). 

This misunderstanding cre-
ates serious learning difficul-
ties to students when they 
begin studying formal algebra 
in upper elementary school 
(Powell, 2012), which is not 
limited to elementary school 
(Baroody & Ginsburg, 1983), 
but it continues in both sec-
ondary and tertiary education 

(Behr, Erlwanger, & Nichols, 1980) 
and affects the learning of mathe-
matics even at these levels. 

According to Cooper's and Baturo's 
(1992), limited understanding of the 
symbol of equality seems to be due 
to a superficial and incomplete un-
derstanding of the dual interpreta-

tion of the symbol: 

(a) statically as a "scales" symbol, 
for example, 2 + 3 "weighs" 5, and 

(b) dynamically as a symbol of 
change or transformation, for exam-
ple, 2 “changes” by adding 3 and be-
comes 5. 

Participants in the study were 34 
students (16 male and 18 female) 
from our school who were random-
ly selected. Eight were 2nd grad-
ers, 9 were 3rd graders, 9 were 
4th graders and 8 were 5th grad-
ers. 

The first part of the questionnaire 
required students to write an in-
formal definition of the equal sign 
in three contexts (the sign on its 
own, the sign at the end of a math-

An online questionnaire was admin-
istered by students of grades 2-5 
in order to find out: 

1. To what extent do elementary 
school students in grades 2 to 5 
understand the equality sign (=)? 

2. What misconceptions do elemen-
tary school students have about 
the equality symbol (=) when filling 
in equations with a different 
structure, where this symbol is in 
a different position? 

ematical sentence and the sign 
between two equivalent mathemat-
ical sentences). These tasks were 
used in Knuth et al. (2006) study in 
a similar way. The second part of 
the questionnaire required stu-
dents to complete equalities of 
different structure, that is, dif-
ferent number of operations, with 
the equal sign and the missing 
number at different positions , i.e. 
a + b = __ + d, a + b = c +__. Only 
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Found out what our students know 

The concept of equality and the equal sign (=) in Elementary School 

Looked into the scientific references 

B. ___ + 6 = 7 + 4  

C. ___ + 4 + 7 = 6 + 4 + 7  

D. 5 + 9 + 2 = ___ + 9 + 2 

E. 5 + 4 + 3 = 5 + ___  

F. 7 + 4 + 5 = ___ + 9 

G. 9 + 6 + 3 = ___ + 3 

H. 16 + ___ = 9 + 7 + 5  

I. ___ + 8 = 9 + 5 + 3 

They were then asked to make 
their predictions on what answers 
elementary school children were 
likely to provide and describe chil-
dren thinking. 

 A workshop was organized in the 
school with the participation of all 
the teaching personnel in order to 
investigate teachers' views on mis-
conceptions of students on the 
concept of equality and the symbol 
of equality (=). 

After a brief presentation of the 
main bibliographical findings, the 
teachers were asked to study 
equations with different structure 
and missing number values in a dif-
ferent position. 

A. 7 + 5 = ___ + 3 

Organized workshop with all the staff 
In order to make an 

impact to our 
students’ 

understandings, all 
the teaching 

personnel had to 
share their thoughts 
and understandings 

and to build a 
common way of 
communicating 

between them and 
the students in all 
curriculum subjects. 



included activities that could help 
students understand the correct 
meaning of the equal 
sign (=). One of them 
requires that students 
complete 3 piece puz-
zles creating equali-
ties. Another one re-
quires that 
students com-

plete a train of equal representa-
tions of the same number using 

Since the development of these 
concepts is included in the Mathe-
matics Curriculum, teachers on the 
school looked into the textbooks 
to recognize activities that could 
enhance students’ learning. Such 
an activity is shown where the stu-
dents are asked to use the given 
numbers to write equalities. 

Also, teachers created games that 

parental engagement in mathemat-
ics learning, certain activities and 
games were used. This way the 
parents who participated were 

A number of activities were used 
during mathematics teaching in 
different grades. 

Additionally, during workshops for 

presented the concept of equality. 
Consequently parents could en-
hance students’ learning in infor-
mal settings. 

Dimotiko Scholeio Daliou 1, Cyprus 

Used the material in classroom and in parents’ workshops 

Designed games and activities for our students’ needs 
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single digit numbers were used in both parts of the questionnaire, to 
avoid students’ difficulties with the operations’ algorithms. 

Data were analyzed qualitatively and quantitatively.  

As shown from the bar charts, a very small number of the participants 
mentioned that the equal sign (=) represents a relationship when it was 
shown to them on its own (chart 1). Besides, when the equal sign (=) was 
shown in a number sentence, most of the participants mentioned that it 
announces the result of a calculation (chart 2). Lastly, when it was shown 
in an equation, only one third of the participants recognized that it rep-
resents a relationship (chart 3). 

Moreover, when the participants were asked to find the missing num-
bers in equations (charts 4-7), approximately half of the participants 
did not reply correctly. 

1 2 3 
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mary school math teaching, in or-
der to help all students build ro-
bust knowledge for further alge-
bra study in later years. 

Consequently, the sooner in their 
school life students become aware 
that the equal symbol (=) is both 
an operational and a relational 
symbol, the fewer misconceptions 
will have. 

Understanding the concept of 
equality is an important prerequi-
site for students’ abilities to solve 
equations. Its pervasive use as an 
operational sign helps them build 
strong misunderstandings of its 
meaning. 

Thus the concept of equality and 
the relational meaning of the equal 
sign need to be emphasized in pri-

In our school, it is now an emphasis 
in everyday teaching in mathemat-
ics teaching and not only. Teachers 
of all subjects highlight the rela-
tional meaning of the equal sign (=) 
in their teaching. 

Besides, more games will be creat-
ed to develop the concept of 
equality in all grades. 

Future plans and final thoughts 

What is the M4TM project? 
It is a 3 year Erasmus+ project (2017-1-UK01-KA201-036545) that aims to meet the needs of pu-
pils and teachers by ensuring mathematics is relevant to everyday life, whilst retaining integrity 
with national curricular expectations; to provide exemplar resource material to equip teachers to 
utilise the opportunities and expertise that is readily available within the school, the community, 
the parent body and the tacit availability of mathematical knowledge and excitement presented 
through digital exploitation. Besides, to build on existing good practice within schools and support 
teachers confidence building and competence in the subject, linking cross-curricular activity and 
relevance together. 
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Dali 1st Elementary School 
It is a rural school located at a small town 20 km outside Lefkosia, the capital of Cyprus. It has 
about 200 students who age from 6 to 12 years old and are distributed in 12 classes. The student 
population consists of about 20% immigrants, about 30% children of mixed marriages and another 
50% of Cypriots. Most of the students belong to low socioeconomic status families. Their parents 
work in the nearby farms and fields or in the nearby industrial area. Small number of parents com-
mute to Lefkosia or Larnaca for employment. 

There is a head teacher, two deputy head teachers and sixteen teachers who work full time in the 
school. Also, there is a Music teacher, an English as a second language teacher, a Special Educator 
and a Speech Therapist. 


