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Abstract: This article presents the characteristics and classification of primary school
students’ thinking in calculation activities. From the examples and analyses of thinking
performance in computational activities, primary school teachers can applied the findings into
assessment and evaluation as well as adjustments to the process of teaching mathematics in
primary schools in the aim of developing students’ thinking.
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1. INTRODUCTION
Organization for Economic Cooperation and
Development (OECD), established in 1961, considers
thinking and reasoning one of the eight components of
mathematical competences (thinking and reasoning,
communication, modeling; problem solving,
performances, techniques and operations, use of
supportive devices and tools) [1], [2]. In Vietnam, the
importance of this competence has been mentioned in
many documents, especially reflected in the General
Education Program - Overall Program [3].
As noticed in the current teaching practice, many
teachers still consider calculating in primary school as
simply following the process and algorithm. They do
not realise the role of thinking in calculative activities
of primary school students as well as are not fully
aware of students’ thinking in the calculation process.
This article presents the characteristics of
elementary school students’ thinking, the types of
thinking in calculations of primary students through
specific examples.
2. CONTENT
2.1. Characteristics of elementary school students’
thinking
In the first and second grades, students’ thinking is
usually specific, their generalizations are often based
on the visual signs of the objects, imagination is
mainly reproduced. In grades 3-4-5, students can
grasp the relationships between concepts, the ability to
control thinking is formed and strongly developed.
Students are able to generalize on the basis of analysis
and synthesis. Students can acquire knowledge based
on languages and models. Their imagination capacity
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is developed in a more general and shorter way [4; pp.
111-118]. Thus, at the beginning of primary education
level, teachers can organize activities for students
from specific to abstract, from visual to general one.
At the end of primary school, teachers can organize
activities in the aim of promoting the ability to enquire
and discover.
2.2. Classification of thinking in calculation in
elementary schools
There has been multiple research on thinking in
general, mathematical thinking in particular,
especially on the classification of thinking. The
classification of thinking is discussed thoroughly in
research papers by Hoang Chung, Ton Than, Tran
Thuc Trinh, Pham Van Hoan, Nguyen Ba Kim [5],
[6], [7]. There are several types of thinking which are
defined based on the purpose of the thinking process.
In the calculation activities in primary schools, there
are usually following types of thinking: logical
thinking, analytical thinking, creative thinking,
intuitive thinking, general thinking, etc.
Calculating process entails mathematical thinking
and thought is influenced by the type of thinking.
Before calculating, students must analyze, synthesize,
generalize, specialize, predict, associate, relate the
problem to the knowledge and skills which shall
detect the same problem, related matters, general
cases, specific cases, resolutions, techniques, etc., and
then they can use suitable reasoning to do the
calculation.
On the other hand, primary school mathematics
teaching emphasizes the important role of the
situation, as a drive to motivate students to do the task
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of thinking. These situations can be familiar or
unfamiliar. In familiar situations, students only need
to identify the problem in the situation and recall the
suitable calculation to solve the problem. If students
apply the calculations, rules, formulas, processes
which they have learned to calculate directly, the
answer would be correct. However, with the
involvement of thinking techniques, the problem is
solved quickly and creatively. This is the basis for the
ability to quickly calculate and creative capacity in
calculation. As for unfamiliar situations, the problem
in the situation is not consistent with students’ existing
cognitive map. Students encounter cognitive barriers
which prevent students from calculating and resolving
the problems with their background knowledge. At
that time, students must relate to the objects,
knowledge and experience they have already had to
perceive the problem and transform to familiarize
themselves with the new situations and calculate
effectively.
The next section presents some examples to
highlight the specific elements of some of the above
types of thinking in order to point out the key
expressions and their implications for calculation skill
of primary school students.
2.2.1. Logical thinking in calculation activities at
primary school
According to Iu. M. Koliagin (1980), logical
thinking is characterized by the ability to derive results
from the premises, the ability to separate individual
cases in a radical way, the ability to predict concrete
results by path theories, predictions and
generalizations of results [6; pp. 140].
Retrieving results from the premises demonstrates
the ability to calculate effectively, such as considering
the calculation situation in the following survey.

Fig. 1.

Fig. 2.
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The survey results show that most students
calculated the value of each expression and compare
these results with each other. This is the basis for
developing the sufficient calculation ability. Although
this calculation still produces the right result, it proves
that students are not flexible in thinking, especially
logical thinking. Students can calculate faster by using
logical thinking as follows: First, students must base
on the rule to compare two nature numbers. If students
pay attention to the expression, they can quickly
recognize that there are two same expressions 123545
and 424135 in different positions. Thus, based on the
immediate premise of the commutative expressions,
students can conclude that two expressions have the
same value.
In the case of exercises involving sets of numbers,
let’s take an example of a computational situation in
the following survey:

Fig. 3.

Fig. 4.
Practical teaching shows that most students either
were unable to answer or calculate by selecting several
sets of eligible numbers and then test each set. This
approach shows that students do not know how to
generalize in calculation. With this kind of problem,
students can not calculate on specific numbers. They
are expected to alter the language and transform the
problem structure. For example, students’ logical
thinking is represented by mapping, denoting and
generalizing as follows: Let a, b, c, d, e, g, h be 7
consecutive natural numbers and suppose a < b < c <
d < e < g < h. In the case of:
a + b + c + d > e + g + h + 17
or
a > (e  b) + (g  c) + (h  d)
with
e  b = 3, g  c = 3; h  d = 3;
so a > 9 + 17.
So a > 26.
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2.2.2. Analysis thinking in calculation activities in
primary schools
According to Iu. M. Koliagin (1980), analytical
thinking is characterized by the extraction of
individual steps of cognitive processes. Analytical
thinking is not separated from other forms of abstract
thinking, which are more clearly expressed in each
stage of thought, sometimes even simultaneously, but
sometimes more prominently. This type of thinking is
closely linked to analytical operations. It demonstrates
the logical clarity in the argument, in the same way
that calculation requires; therefore, successful
calculations need to go through many logical steps in
a logical order [8; pp. 140].
Example: A rectangular field has the length
which is twice as long as the width. If the length is
reduced to 2m then the width increases by 2m, the area
of the field increases by 4m2. Calculate the area of the
initial plot?

dialectical thinking as a type of thinking that examines
the phenomenon of motion in a multi-dimensional
relations. According to Iu. M. Koliagin (1980),
dialectical thinking is characterized by the ability to
perceive
changes,
conflicts,
consistencies,
interrelations and dependencies between concepts and
relationships
[7; pp. 154].
For example, we have the following problems (see
figure 5, 6):

Fig. 5.

To solve this problem, students have to go through
two logical steps in the order as follows:
Step 1: Analyze and generalize the problem to find
the length and the width. By generalizing, a is the
initial plot width, the initial plot length is 2a and the
area is 2a  a. The analysis of the problem is
as follows:
The length after 2m is 2a  2
The width after 2m is (a + 2)
And the area is (2a  2)  (a + 2).
After decreasing the length and increasing the
width, the area increases by 4m2, which means:
(2a  2)  (a + 2)  2a  a = 4
or
2a  a + 4a  2a  4 - 2a  a = 4
So 2a = 4.
So a = 2 and the length is:
2  2 = 4 (m).
Step 2: Perform multiplication to calculate the
area:
The area of the plot is:
4  2 = 8 (m2).
2.2.3. Dialectical thinking in calculation activities in
elementary schools
Dialectical thinking is reflected in rules, principles,
and pairs of categories. It is possible to view

Fig. 6.
Because of the expressive language of the situation
“every 15 meters plant a tree” and the fact that it is the
first time to solve this form of maths, some students
immediately thought of the calculation 1500 : 15 =
100. Some others combined the information that
“trees are planted on both sides of the road” and
recognized the need to multiply with 2 and calculate
respectively 1500 : 15 × 2 = 200 trees. However, the
correct answer is 202 trees. The mistake is that
students do not have practical experience in planting
trees and do not know how to change language, use
map and symbols in the calculation.
To solve this situation, students must find ways to
turn the problem back to their familiar form. First of
all, students need to change the form of the problem
into diagrams although the long distance would cause
the inconvenient size of the diagram.
In order to guide the calculations and avoid the
lack of generalisation, students can display the
40
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diagrams for a short distance, such as 45 meters
distance as Fig. 7, or 60 meters as Fig. 8:

Fig. 7.

Fig. 8.
It is possible to see the distance as a straight line
and divide the road into some equal parts, plant the
first tree at the beginning of the road, then plant a tree
at the distance of every15 meters (Fig. 7, Fig. 8). From
the diagram, students could find out if they only take
into consideration 45 : 15 = 3 plants, or 60 : 15 = 4
plants, there are not enough trees as shown in the
diagram. Using visual thinking, students could
recognize 45: 5 + 1 = 4 trees or 60 : 15 + 1 = 5 trees
was the correct answer. Students then generalized the
calculation of the number of trees on one side of the
road: 1500: 15 + 1 = 101 trees.
In comparison with the practice of planting trees,
the calculation of 1500 : 15 = 100, in which only 100
trees are planted is not correct. One more tree must be
planted at the end of the road, so the number of trees
on one side of the road is 101 trees and the number of
trees on both sides of the road. is 101 × 2 = 202 trees.
Regarding dialectical relations between cause and
results in calculations, we consider the following
problem: “Calculate the area of the land in which the
length is three times as long as the width and the
circumference is 80cm.” This problem can be solved
by recalling the familiar form of “Find two numbers
when knowing the sum and the ratio of two numbers”.
Regarding the relationship between individual and
general, we consider the problem: Draw the circles in
the appropriate positions in the last three figures in the
following diagrams (Fig. 9):

Fig. 9.
Although the situation does not use sub-questions,
the first three figures in the series act as the fulcrum
points for students to find the rules of the sequence:
From the position in the previous square, the circle
jumps over an empty one eighth part of the square to
the next part. After that, students can draw other
circles according to the rule discovered.
2.2.4. Creative thinking in calculation activities in
elementary schools
Creative thinking is defined as a new way of
thinking about things, phenomena, relationships, and
solutions with new meanings and values. People with
creative thinking can solve problems beyond their
existing experience. Creative thinking creates new
experiences from existing experiences and develops in
association with imagination. In calculation, creative
thinking is achieved either through non-stereotyping,
prescriptive or manipulative solutions to a problem or
by flexibly applying previous experience to solve a
new dilemma.
We can present some signs of creative thinking as
follows [8, pp. 152]: +) The product of creative
thinking must be novel, meaningful, and valued with
oneself and others; +) The thinking process itself
needs to be differentiated by novelty through
fundamental modification or complete transformation
of existing thoughts, or modification of a certain chain
of thought; +) The process of creative thinking needs
to be sustainable and stable in the development
process of human society.
For example, we consider the following problem:

Fig. 10
In the above figure, all the calculus is addition, and
students usually perform addition from left to right or
paralelly (Fig. 10). Although performing multiple
41
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addition simultaneously is not a problem for students,
they are more likely to make mistakes. However, if
students recognize that these pairs of number 15 and
85, 37 and 63, 49 and 51 all have the same sum of 100,
they can quickly get the result 300 immediately. This
is also the generalization for the solution to this type
of problem. The rational transformation of those
cumbersome calculation involves creative thinking at
a certain level of creativity. This is an innovative
calculation involving reducing and creatively altering
steps of reasoning.
2.2.5. Intuitive thinking in calculation activities in
elementary schools
According to Iu. M. Koliagin, unlike analytical
thinking, intuitive thinking tends to be based on
perception that resolve all problems instantly and one
can get the answers either right or wrong. Often,
intuitive thinking is based on rules that are associated
with specific knowledge in a particular field and that
gives the possibility of quick turns from one link to the
other in the process of thinking [8; pp. 148].
For example, we consider the problem: “Find x
know x + 3 = 16”. Students predicted x = 13, checked
by the addition 13 + 3 = 16 and confirmed the correct
prediction. But if we assume the initial estimate is 10,
the test finds 10 + 3 = 13, confirming the false
prediction. This is the method of trial and error in
elementary mathematics, and the essence of the trial
and error is the wrong intuition or wrong guessing.
In fact, when dealing with various situations,
thought types do not exist independently, they are
interrelated with each other. It’s necessary to analyze
- to have a basis for comparison, collation,
association and knowledge mobilization;
- to demonstrate the clarity of the argument;
- to see the sequence of computational steps,
operations;
- to clarify the contents of the calculation and, on
that basis, identify the essential signs to approach
abstraction, abstraction, generalization.
3. CONCLUSIONS
Thinking skills play an integral role in guiding and
monitoring calculation activities. The success of
calculating process largely depends on thinking
competence as well as competences to relate and
mobilize knowledge of each student. The more
challenges students can overcome, the more thinking
42

techniques they can achieve and the more intellectual
qualities they can develop. Therefore, in order to
evaluate students’ thinking skills, it is necessary to
create opportunities for students to express their
thinking patterns through calculation activities in
learning situations.
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