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Abstract

Arithmetic problems are present during all
childhood education cycle. Additive arithmetic
problems of verbal statements have been classified
as change, equalisation, substitution and comparison
problems. The first to be taught are the problems of
change, and for this, we investigated second year
primary school students in relation to the type of
errors they make when solving this type of problem:
change and comparison.

Gender differences were found in the percentage of
mistakes committed, and mistakes associated with
conceptual rather than procedural aspects were more
common.

Keywords: problem solving, mathematics, primary
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I.  Introduction

All the time in life, people are confronted
with a diversity of problems. Many of these
problems have a mathematical component, for this
reason is necessary to teach to work with arithmetic
problems from an early age in the first years of
school. Likewise, should be promoted the
development of the necessary competences in order
to acquire skills in the development of competences.

In some sectors it is considered that
learning to solve problems is learning to learn and
that the most suitable approach in order to achieve
this goal in learning environments is the problem-
based learning (Tandogan, & Orhan, 2007).

The resolution of problems implies that a
difficulty of diverse nature must be overcome and a
solution must be found. This definition suggests that
the resolution of problems is an individual activity
that depends on a person's knowledge and skills,
which must be combined with appropriate heuristic
and control strategies to solve the problem
(Schoenfeld, 1985).

One of the first references to the meaning
of resolution of problems is found in Leif and Delazy
(1961). For them, the resolution of problems in

mathematics teaching finds its meaning in the
knowing how to apply previously acquired
knowledge.

According to Hort (2013), the contextual
frameworks of problems not only determine the
definition of the problem, but also the solution of the
problem, because the domain of teaching knowledge
is not as well defined as the domain of mathematics,
and this leaves more opportunities for the social
context to shape the activity and guide the solution.

For this reason, the problems towards to
primary school students should be relation not only
with their mathematical knowledge but also with
contexts that are known and familiar to them.

From the psychology of mathematical
learning, the mainstream of Gestalt psychologists
considers that the resolutions of problems are
processes that search to relate aspects of the problem
situation with others in order to reorganise
information and thus obtain a structural
understanding of knowledge as opposed to
mechanical or assumptionist memory (Reshick &
Ford, 1990).

Some of the research on addition and
subtraction has turned on resolution problems in
different situations, developing classifications of
types of problem situations according to semantic
processing: change, combination, comparison
(Heller and Greeno, 1978) and matching (Carpeter
and Moser, 1983). During the decades of 1980s and
1990s many studies have convincingly show that
these different types of problems differ significantly
in terms of level of difficulty, the type of strategies
children use to solve these problems and the nature
of their errors (Fucson, 1992; Verschaffel and De
Corte, 1993; Verschaffel and De Corte, 1996). The
main characteristic of additive problems of change
is the process characterised by an implicit or explicit
action of modification of a quantity with an increase
or decrease of the same quantity. On the other hand,
comparison problems present a static relationship
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between two quantities, called reference quantity,
compared quantity and difference.

The resolution of problems in Primary
Education is a recurrent issue in Mathematics
Education research. Gagne (1979) and Lester (1983)
thought about on what is understood by a problem.
Carrillo (1996) try to investigate the meaning of
mathematical problems for teachers through their
conceptions.

According to Capone et al. (2021), the
study of these problems allows for an early
identification of difficulties and thus the planning of
a specific intervention in order to help overcome
future obstacles in the understanding of problems in
the arithmetic domain.

I1.  Methodology
The present study is a descriptive type of
research. Its central aspect is the study of the
difficulties encountered in the resolution of

mathematical problems and, more specifically, in
detecting the mistakes made in this process in
additive verbal problems of change and comparison.

Obijectives

1. To verify if there are significant differences
in terms of gender when solving arithmetic-verbal
mathematical problems of change and comparison.
2. Identify the most frequent types of mistakes
made by students in this type of problem.

The data collection instrument was a battery of
arithmetic-verbal problems at the level for the first
cycle of primary education, translated from Catalan
into Spanish. This is an instrument whose validity
and reliability has already been verified by (Casajus,
2005). In this instrument, in order to facilitate the
following analysis, a grouping of the test problems
was made. The additive problems of change
correspond from the first to the sixth and these were
the ones applied to the children.

Table 1. Additive change problems

N° of Problems of change
item

1 A boy has 8 stickers and he buys 4. How many stickers does he have now?

2 Andreu had 18 sweets, but he gave a friend 5 sweets. How many are left?

3 Joan had 26 euros, and his uncle gave him a few more. Now he has 42.
How many did his uncle give him?

4 Arnau had 17 colours, but he gave some to Pere, and now he has 9.
Did he give him?

5 Rosa had some euros and her mother gave her 15. Now she has 49 euros. How many did Rosa have
at the beginning?

6 Maria brought some chestnuts to class and gave 16 to Nuria. Now she has 27. How many did she
have at the beginning?

Problems of comparison

7 Anna has 21 coloured pencils and Pere has 32. How many more does Pere have than Anna?

8 Andreu is 9 years old and his mother is 36. How many years younger is Andreu than his mother?

9 Manel has 68 records at home and Montse's brother still has 27 more in Manel. How many records
does Montse's brother have?

10 The village of Esquirolet has 94 inhabitants, and the neighbouring village, Arbret, has 18 inhabitants
less. How many inhabitants does Arbret have?

11 On his birthday, Carles was given 75 C for his birthday, exactly 25 € more than his aunt. How many
euros did his aunt give him?
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Population and sample

In the first phase of the study presented
here, only the change problems were applied, 8
problems in total. The sample consisted of two
groups of 25 students in the 2nd year of Primary
Education at a Primary School in the city of
Cordoba, of whom 18 are boys and 32 are girls, all
of whom were included in this study. The age range
of these two primary school classes is between 7 and
8 years old, with some students having reached the
age of 8 and others still being 7 years old.

Criteria for analysis
For the criteria of analysis in the correction

includes all the mistakes (Table 1) that originally
appeared in the study of Casajdus (2005). All the
mistakes made and the type of mistakes according to
the classification referred to were collected and
counted. If the approach was incorrect, it continued
to be corrected in order to check for mistakes in the
execution of the problem. In the same way, in the
case of a correct approach, the correction was not
finished until all the mistakes made were collected.
For the analysis criteria for the correction of
mistakes, we took as a basis the list of typification
of mistakes that originally appeared in the study by
Casajis (2005), to which 70 was modified to
become 70-2.

of mistakes, we took the typification list that

Table 2. Types of mistakes in additive problems.
EO = Without answer
E3 = Addition mistakes
E9 = Incorrect translation of the data digit. Alteration of digits
E15 = Always subtract larger numbers fewer the smaller ones (whether in minuend or
subtrahend).
E16 = Although clearly expressing the operation to be performed (addition or subtraction),
alters both operations in its execution.
E17 = Misplaces the members of the subtraction whether or not he has made the right
choice of algorithm.
E18 = Data digits are left out or added in the statement.
E19 = There isn"t mistakes in the execution of the operations
E20 = In one operation numbers are left out of the operation
E21 = Expresses an operation and operates contrary to the proposed ones
E23 = Uses as data numbers in letters of the statement
E40 = In an operation, numbers are left out of the operation
E43 = Addition mistakes
E70-2 = Incomplete problem for not expressing the solution explicitly.
E99 = Without mistakes
E101 = Missing operations
E102 = Meaningless operation

Type of
mistake

Source: Casajus (2005)

I1l.  Results
In the resolution of additive change problems, it was found that girls to make a higher percentage of mistakes than
boys (Table 3). Girls make twice as many mistakes as boys in percentage terms.
The E-3 carry mistakes is the one that girls make more than boys. They mostly make the E-15 mistake.

Table 3. Type of mistake according to sex of the students in change problems.

T f mistak Gender Student
ype oT mistake % Boys % Girls
E-17 Misplaces the members of the subtraction whether or not the 0.00 100.00
choice of algorithm was correct. ’ '
E-40 In an operation, numbers are left out of the operation. 50,00 50,00
E-3 Addition mistakes 37,50 62,50
E-21 Expresses an operation and operates in the opposite way to 26,83 7317

what is proposed
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E-15 Always subtracts larger numbers fewer the smaller ones 44.44
(whether in the minuend or subtrahend) '

55,56

Total 32,35

67,65

In the resolution of the additive comparison problems, girls make a greater number of mistakes than boys, doubling

them in percentage terms.

Only girls made in the mistakes E-17 and E-18, while only boys made the mistakes E-70-2. Likewise, in the
mistakes on Nonsense operations (E-102), girls make 75% of the total number of mistakes found (Table 4).

Table 4. Type of mistakes by sex of the students in problems of comparison

Type of mistake % Boys % Girls
E-17 _Mlsp_laces the members of the subtraction whether or not the choice of 0,00 100,00
algorithm is correct.
E-16 Although he clearly expresses the operation to be performed (addition
. L . 100,00 0,00
or subtraction), he/she alters the two operations in his execution.
E-70-2 Incomplete problem 100,00 0,00
E-18 Data digits are left out or added to the statement 0,00 100,00
E-9 Incorrect translation of the data digit. Alteration of digits 100,00 0,00
E-3 Additon mistakes 0,00 100,00
E-40 Numbers are left out of an operation. 0,00 75,00
E-15 Always subtracts larger numbers fewer small numbers (whether they
: ; 16,67 50,00
are in the minuend or subtrahend)
E-101 Missing operations 37,50 62,50
E-21 Expresses an operation and operates in the opposite way to what is 3056 69,44
proposed
E-102 Nonsense operation 25,00 75,00
Total 32,14 64,29

In the resolution of problems change, emerged 5 types of mistakes, the most frequent are: "Expresses an operation
and operates contrary to what is proposed (E-21)" followed by "Always subtracts larger numbers fewer small
numbers (whether they are in minuend or subtrahend) (E-15)". These results differ from the study and coincide

with the study by Del Rosal et al. (2018) conducted with a similar age population.

The percentage of success, i.e., totally correct problems, is 1%, a value far from the 74.4% obtained by Casajus

(2005), which was 70.4%.
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right choice of algorithm.

the operation

contrary to the proposed ones

subtrahend).

E17 = Misplaces the members of the
subtraction whether or not he has made the

E20 = In one operation numbers are left out of

E3 = Addition mistakes

E21 = Expresses an operation and operates

E15 = Always subtract larger numbers fewer
the smaller ones (whether in minuend or

0 20 40 60

Figure 1. Frequency of mistakes

It was identified twelve different types of
mistakes made by the students. In the comparison
problems, the highest number of mistakes were E-21
Express an operation and operate contrary to what
was proposed and E-101 operations are lacking. In
general, the students verbalise what they will do, but

made in change problems

then in practice they carry out the opposite
numerical operation.

It was also found that in the development
of the problem they fail to indicate, as well as to
carry out some operations. The percentage of
mistakes of always subtracting the numerical value
is similar to that found in the exchange problems.
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E16 = Although clearly expressing the...

E16 = Although clearly expressing the...

E70-2 = Incomplete problem for not...

E18 = Data digits are left out or added in the...

E9 = Incorrect translation of the data digit....
E43 = Addition mistakes

E40 = In an operation, numbers are left out of...

E23 = Uses as data numbers in letters of the...

E15 = Always subtract larger numbers fewer...

E101 = Missing operations
E21 = Expresses an operation and operates...

E-102 Nonsense operation

0 20 40 60 80

Figure 2. Frequency of mistakes made in comparison problems.

Sara tiene(265 euros en una hucha. Si Alicia gasta_f&S euros, tendra tantos como
tiene Sara. ¢Cudntogtient ahora Alicia?

Figure 3. Example of mistake in an operation where the student leaves numbers out (E-20).

IV.  Conclusions
Although, the combination of natural

It is necessary to extend this study with a
larger sample that covers different types of schools

numbers is worked only in second primary school,
the results indicate that children have only acquired
procedural skills in addition and subtraction but they
still  have deficiencies in the conceptual
understanding of the process. This implies that
teachers should consider activities and teaching
processes aimed at covering both procedural and
conceptual aspects in relation to basic arithmetic
operations.

It also became evident the lack of reflection
of student regarding which operations were
appropriate to solve the situation or not consider all
the information provided in the problem statement.
They were found to confuse some of the operations.

Another fact that has been revealed is the
existence of gender differences in the resolution of
change problems. Girls have shown that they make
more mistakes than boys. This corroborates results
obtained in several studies in the scientific literature
on mathematics education and gender.

and regions in order to determine if some of these
findings are patterns found in other geographical
locations.
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