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Abstract: Developing intellectual capacity is one of the most important goals of education in
general and Mathematical education in particular, as reflected in the law on Education of Lao
People’s Democratic Republic. This article has resulted in reality of developing intellectual
capacity for teaching and learning Mathematics in high school, on that basis, we propose
orientations to development of intellectual capacity actively for learners in teaching Mathematics,
adapt to practice of high schools in Lao People’s Democratic Republic.
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1. INTRODUCTION
Developing intellectual capacity (IC) for students to
meet the new requirements of the country in the era of
knowledge economy is an interesting issue. The
Education Law of the People’s Democratic Republic of
Laos (Ministry of Education and Sports, 2012) clearly
states: “It is necessary to train a generation of workers
with good moral qualities and sufficient knowledge,
creative capacity, scientific intelligence.” General
intellectual activities help people think, act better in
learning, scientific research, developing important
intellectual qualities, thereby helping each individual to
participate in different areas of modern social life with
high efficiency.
In teaching Mathematics, teachers need to equip
students with a system of mathematical knowledge and
skills as well as to develop thinking, intellectual
activities for students’ total development. There, the IC
development for students is one of the most basic and
important goals of high school. Mathematics is a
potential subject which has a special advantage in
developing IC for students.
The article presents some of theoretical bases, the
reality of IC development for high school students in
teaching Mathematics, proposing orientations for IC
development for learners in the process of teaching
Mathematics suitably with reality in Lao PDR’s high
schools.
2. LITERATURE REVIEW
Since the 1950s, there have been many studies on
developing thinking and intellectual development for
students. Firstly, it can be mentioned about works of
cognitive competence, students’ thinking skills of
Bloom B. (1956) as well as research on the intelligence

of students in teaching and learning Mathematics (Polya
G., 1975). The study of personal intellectual forms, the
structure of intellectual forms were presented in the
works of Gardner H. (1993, 1999, 2006), Armstrong T.
(2011). Researching the types of thinking and thinking
hierarchy were presented in the works of Sacramac M.
N. (1970), Guilford J. P. (1967a, 1967b), Krutecki V. A.
(1981).
The history of intellectual research and thinking
development is developed in the following three directions.
1) The first one considered intelligence as the person
complex psychological characteristics, results of labor
and learning depend on the characteristics. Therefore,
there is a causal relationship between learning and
intellectual ability in the opinion of Kovaliov G. (1971);
2) The second direction distinguish between
intelligence and thinking. Representing for this direction
may include works of Krutecxki V. A. (1973),
Sternberg, R. (2000);
3) In the third direction, intelligence was regarded as
the individual adaptive ability.
According to F. Raynal and A. Rieunier (1997),
intelligence is the ability to process information to solve
problems and quickly adapt to new situations.
According N. Sillamy (1997), intelligence is the ability
to understand the available relationships between the
elements of the situation and adaptation for the sake of
oneself (Phan Trong Ngo, Duong Dieu Hoa and
Nguyen Lan Anh, 2001). Nguyen Ba Kim (2015, pp.
32-35) proposed that Mathematics has a great ability in
developing IC for students. This goal should be
implemented in a conscious, systematic and planned
way rather than spontaneous way. Therefore, teachers
need to have a full sense of four following components:
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practicing logical thinking and accurate language;
developing the ability to speculate and imagine, training
basic intellectual activities through mathematics such as
analysis, synthesis, comparison, generalization,
abstraction; forming intellectual qualities for students
such as flexibility, independence and creativity.
3. METHODS AND RESULTS
3.1. Research Methods
Group of theoretical research methods: Researching
documents (from books, textbooks, educational
journals, etc.) about scientific methodology, concepts of
capacity and IC, as well as basic intellectual activities,
high school Mathematics program in Lao PDR.
Group of practical research methods: 1) Methods of
investigation: Using questionnaires to assess teachers’
awareness about IC development for learners, tests to
assess students’ IC; 2) Methods of observation and
conversation; 3) Method of processing survey results:
using Microsoft Excel software as data processing tools.
3.2. Research results
3.2.1. Intellectual capacity
IC is formed and developed mainly through
intellectual activities. Some scientists have developed
the following concepts about IC:
According to E. Jaques, professor of sociology at
Brunel University in the UK, “IC is a complexity of
skills to help each individual have the ability to work
and achieve the planned objectives”, “IC is the capacity
of individuals in solving problems and daily tasks with
targeted behaviors “(Tran Kieu, 2005). Le Quy Trinh
(2002) said: “IC is the ability of intellectual activity to
find, discover, accumulate knowledge and apply
knowledge to solve tasks set by life, ensuring for human
activities with high quality and efficiency”.
We do agree with Le Quy Trinh’s opinion about IC.
3.2.2. Situation of intellectual capacity development for
grade 11 students in Lao PDR’s high schools
* Survey purpose: assessing the situation of IC
development of students in learning Mathematics at
some high schools in Lao PDR.
* Survey subjects: We distributed questionnaires for
72 teachers who are teaching Mathematics and tests to
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assess the IC of 640 students of 8 high schools in Sa
Van Na Khet province, including high schools named
Phon Xa Van, Xa Van, Ou Dom Vi Lay, Phon Sim,
Xon Phao, Kanh Kok, Na Toi and Se No.
* Survey time: From March 4th, 2018 to March 31st,
2018.
* Survey content
- For teachers, we surveyed the following contents:
1) Teacher’s awareness of specific manifestations of
each basic intellectual activity; 2) The necessity of
fostering IC for students in teaching and learning
Mathematics; 3) The degree of regular attention to
developing IC for students in the process of teaching
and learning Mathematics; 4) Difficulties of teachers
when conducting teaching in the direction of developing
IC for students.
- For students, organizing students to take tests to
evaluate their IC.
* Survey results
- Teacher survey results:
+ Teacher’s awareness of specific manifestations of
each basic intellectual activity:
In the questionnaire, we listed the manifestations of
each intellectual activity (Nguyen Ba Kim, 2015; Chu
Cam Tho, 2014; Bach Phuong Vinh, 2013), including:
1) Analysis: dividing operation of the whole into the
parts; 2) Synthesis: Merging operation to merge
components into complete set; 3) Comparison:
identifying similarities and differences, uniformity and
heterogeneity, equal or unequal status among objects;
4) Similarity: detect the similarity between two objects
from the known events of this object predicting the
event for the other object; 5) Generalization: moving
from a collection of certain objects to a wider set by
raising the general nature of the elements of the original
set; 6) Specialization: shifting from studying a set of
given objects to studying a smaller set contained in a
given set. At the same time, ask teachers to express their
attitudes in four levels.
The results of assessing teachers’ awareness are
based on 4 level of agreement with provided opinions
(Table 1):

Table 1. Teachers’ awareness about concrete expression of each basic intellectual activities
Teachers’ awareness
Concrete expressions of analysis synthesis activity

Totally agree

Relatively agree

Less agree

Disagree

n

%

n

%

n

%

n

%

45

62.5

20

27.8

5

6.9

2

2.8
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Concrete expressions of comparison
activity

50

69.4

15

20.9

5

6.9

2

2.8

Concrete expressions of similarity
activity

47

65.3

17

23.6

5

6.9

3

4.2

Concrete expressions of generalization
activity

32

44.4

31

43.1

7

9.7

2

2.8

Concrete expressions of specialization
activity

33

45.9

32

44.4

5

6.9

2

2.8

Table 1 shows that more than 60% of teachers
totally agree with the concrete manifestations of
analysis - synthesis, comparison and similarity.
Meanwhile, over 40% of teachers fully agree with
concrete manifestations of generalization and
specialization; 21-44% of teachers relatively agree and
nearly 10% of teachers less agree, nearly 3% of teachers
disagree with our opinions.
In terms of necessity of fostering IC for students in
teaching and learning Mathematics, many teachers
(87.5%) understand the necessity of developing IC for
students in teaching and learning Mathematics. Only a
few (12.5%) teachers believe that the training IC for
learners is time-consuming and they do not know how
to design and organize the period in the direction of IC
development so they do not attach importance to
training these activities (Figure 1).

synthesis; Only over 20% of teachers regularly practice
comparative, generalized and specialized activities and
only 7% of teachers regularly practice abstracting concretizing activities. More than 10% of teachers
sometimes practice analyzing and synthesizing
activities; over 20% of teachers sometimes practice
comparative, generalized, specialized activities; Nearly
10% of teachers sometimes practice activities to
abstract and concretize for students and only 3% of
teachers sometimes practice similarity activities.
2% of teachers have never used analysis - synthesis
activities, 7% of teachers do not use comparative
activities, 14% of teachers have not used similarity
activities and nearly 50% do not use activities of
generalization, specialization, more than 60% of
teachers do not use abstract activities and concretization
during their teaching periods because they do not know
how to organize these activities in the class.

In terms of the degree of regular attention to develop
IC for students in the process of teaching and learning
Mathematics, about 30% of teachers paid attentions
to check regularly practice activities: Analysis -

In terms of difficulties of teachers when conducting
teaching in the direction of developing IC for students,
72 teachers agree with ideas in the questionnaire; data
was shown in Table 2.
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Table 2. Ideas about difficulties in developing IC
for students
Difficulties when conducting
Agree Disagree
teaching in the direction of
(%)
(%)
developing IC for students
It is time-consuming for teacher in
79.4
20.6
designing IC-developing lesson plan
Students’ level is not high
70.8
29.2
High school Maths program is not
32.8
flexible for integrating intellectual 67.2
activities into each lesson
Teachers do not understand way
26
to organize IC-developing based 74
period
Textbook contents concentrated
on knowledge and Maths skills
67.2
32.8
rather
than
IC-developing
activities for students
Results in testing students
To estimate students’ IC, we provided students with
two questions test in 30 minutes:
Question 1 (5 marks). Let prove:

2a  b  c  2a (b  c ), a, b, c  0.
Question 2 (5 marks). In the parallelogram ABCD, I
is the central point of [AD].
a (3 marks). Let prove I as barycenter of
( A, 2),( B, 1) and (C,1) .
2

2

2

b (3 marks). If J is central point of BC, let predict J
is barycenter of which point? Let state your Maths
clause, affirming your judgment by Mathematical
reasoning.
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This test was provided with following purposes:
Question 1 is to test analysis-synthesis operation;
Question 2a is to test flexible applying knowledge about
barycenter; Question 2b is to test predicting and
reasoning abilities of students. The results on 640
students were shown in Table 3.
The results of Table 3 show that 52% of tested
students have done full and accurate Question 1, they
have had their IC in “splitting and merging” activities,
they have been able to analyze and separate 2a2 = a2 +
a2 to distribute evenly for b, c, and merge into two
groups a2 + b2 and a2 + c2 to apply the inequality on the
average and the geometrical average to reach the final
results. There are 18% of students with IC which was
expressed in ability to flexible applying their knowledge
about barycenter. Only 8% of surveyed students have
logical judgment and reasoning.
They have relied on the result of Question 2a to
predict the clause in Question 2b. After that, they use
mathematical reasoning to affirm whether their
predictions are right or wrong.
3.2.3. Some orientations to develop intellectual capacity
for students of Lao PDR
From the theoretical bases and the conducted
survey, we recommend some measures to develop IC
for students in teaching and learning Mathematics in
Lao PDR.
Developing IC for students in teaching Mathematics
is not only a particularly important goal in Lao PDR but
also the goal of developed countries in the world.
Therefore, Lao PDR needs to emphasize so that
teachers understand and always aim to implement this
goal with specific activities.

Table 3. Results of IC test of students
Mark frequencies

The number
of students

2

3

4

5

6

7

8

9

10

Phon Xa Van

80

5

11

14

20

10

8

6

4

2

Xa Van

80

6

10

16

18

9

9

6

3

3

Ou Dom Vi Lay

80

4

9

16

20

8

10

5

5

3

Phon Sim

80

8

8

12

22

9

8

7

4

2

Xon Phao

80

4

12

16

18

8

10

5

5

2

Kanh Kok

80

9

11

10

22

8

9

5

3

3

Na Toi

80

6

12

12

24

6

9

5

4

2

Se No

80

7

12

11

21

9

7

7

3

3

Total

640

49

85

107

165

67

70

46

31

20

School name
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General capacity, especially capacity to do of basic
intellectual activities, only formed and developed mainly
through activities, suitably organized with the lesson
content, compatible with the formation process and the
process of applying lesson content. Therefore, the
analysis of lesson content to create basic intellectual
activities is the basis of decisive significance to organize
and to implement capacity developing goals for students.
In organizing activities in general, intellectual
activities in particular, we should implement
systematically and suitable for each group of students
(below standard, standard, good, and best level).
Language is both a means and a result of thinking
activities (intellectual activity); therefore, in teaching
Mathematics, it is necessary to regularly create conditions
for students to implement language activities.
Fostering and self-fostering pedagogical skills of
teachers is a decisive element in developing IC for
students.
Testing and evaluating students not only focus on
the solution of the problem but also the problem-solving
explanation.
4. DISCUSSION AND CONCLUSION
In teaching mathematics in high school of Lao PDR,
many teachers are still not fully aware of the importance
of developing intellectual capacity for students. This
caused the situation in which teachers do not have
specific and effective measures suitable with the
textbook program; do not actively take initiative,
promoting intellectual activities for students.
With students, problem-solving capacity of many
children is still not good, the ability to mobilize
knowledge into solving problems is limited because
they have not been regularly trained in intellectual
activities in studying Mathematics.
Developing Intellectual Capacity for students in
teaching and learning Mathematics at high schools of
Lao PDR is necessary and useful in the period of
developing the knowledge economy of Laos.
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