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Abstract: Increased emphasis on tasks that promote applications and connections of
mathematics to the real world had been called for by researchers and several reform curriculum
frameworks in several countries since the 1990s. Therefore, the demand for some changes in
designing learning situations in teaching is essential in order to meet the above requirements.
This paper suggests orientations in the development of learning situations to provide
opportunities for students to develop their capacity of solving real life related problem.
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1. INTRODUCTION
The draft of the new Mathematics Education in
Vietnam curriculum primarily focuses on the core of
content, real-life application of mathematics and
identifies the output requirements and developing
learners’ mathematical competence. In addition, the
change of society requires that learners obtain
indispensable competence to understand and solve
problems in real life. From that perspective, it can be
seen that the task of learning mathematics always has
two sides: first, learners must learn some ideas, skills,
concepts and solutions with specific content; secondly,
learners must know how to apply those basic skills and
concepts to solve problems encountered in daily life.
Therefore, the demand for some changes in designing
learning situations in teaching is essential in order to
meet the above requirements. This paper suggests
orientations in the development of learning situations to
provide opportunities for students to develop their
capacity of solving real life -related problem.
2. LITERATURE REVIEW
2.1. The principle of education in implementing of
teaching mathematics
Kim (2013) has argued that to achieve the goal of
training new people, involving entire educational
activities, in particular the teaching of subjects, must be
done in accordance with the principle of “learning by
doing, combining education with labor production and
theory associated with the practice ...” (p. 62). In order
to implement the principles of mathematical education,
the following direction should be followed: +) Clarify
the relationship between mathematics and reality;

+) Teach students how to create new knowledge;
+) Strengthen the use and practice of mathematics.
In the first direction, it will be necessary to assist
students to clearly identify the connections between
mathematics and reality; to clarify the origin of
mathematical practice; and to clarify the practical
applications of mathematics.
In the second direction, explicit teaching is required
so that students can master the knowledge, skills and be
ready to use them in practice.
In the third direction, there is a need for students to
link the practice and content of mathematics to solving
real life problems.
2.2. Trend of combination of mathematics and
practice
The dialectical relationship between mathematics
and practice suggest that mathematics is derived from
practice and serves practice. Practice is the basis for the
appearance, development of mathematical theories;
Practice sets mathematic problems and mathematics is
considered as an effective tool to solve such problems.
Combination of mathematic education with practice
is always a trend in the world, from time to time, in
different contexts where the trend is adjusted
accordingly, some specific manifestations of this trend
have been presented in the overview. These are to make
students aware of the practical origins of mathematics
and the immensely diverse applicability of mathematics
and life orientation. However, it is also very specific for
mathematic education activities. Letting students
contact, research - solve practical mathematic exercises
can be considered as one of effective measures.
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2.3. Two approaches in teaching mathematics
According to Freudenthal (1973), there are two
approaches in teaching mathematics:
- The first approach considers mathematics as a
purely scientific product (axioms, propositions,
theorems, consequences, equations, inequalities,...).
- The second approach considers mathematics as a
product - a result of human activity.
Freudenthal focuses on the second approach. The
product of mathematical activity is understood not only
as the axioms, theorems, the consequences of which the
proof, the mathematical argument,... stored in the
human brain, in which mathematization is a
fundamental characteristics of mathematical activity.
From then, Freudenthal opposes the teaching of
mathematics by only offering the scientific products of
“available” mathematics (Freudenthal 1973, 1983),
Gravemejier & Terwel (2000) suggest that students
need that to learn mathematics as rediscovery of
knowledge. According to this approach, students rediscover knowledge in accordance with the “process of
human invention” where they are given the opportunity
to rediscover knowledge such as formation of
assumptions, verification, comparison of mathematical
exercises with practice in life. From then, said that
students need to learn how to find and explore
knowledge in the way that mathematical knowledge is
created (derived from practice and serves practice).
Freudenthal views that “mathematics is closely
related to practice” and “mathematics is the result of
human activity”. Therefore, learning mathematics is not
the acquisition of available knowledge but the process
of setting up and solving problems from practice or inthe-mathematics to establish mathematical knowledge;
and he calls that process as mathematicization.
According to Nam, Thanh, Max (2014), there are
benefits in using situations related to real life in
teaching: +) Learning can be more vivid; +) Students
can connect mathematics with practicality, providing
opportunities for students to apply mathematics in real
life; +) An environment can be created for students to
learn, be able to think about mathematics not only in the
classroom but beyond the classroom.
2.4. Orientation curriculum innovation
The new Mathematics curriculum moves from
content-oriented to capacity-oriented education.
“Capacity-building education aims to ensure the output
quality of teaching, to achieve the goal of
comprehensive development of personality qualities,
and to focus on the capacity to apply knowledge in
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practical situations in preparation for capacity to solve
situations of life and career “ Bernd Meier, NguyenVan
Cuong (2014, p.64).
“From the function of education is to prepare for the
settlement of life situations, first to identify the typical
situations in personal, professional and public life. On
this basis, it is possible to find the education needed to
solve the situation” (Bernd Meier, NguyenVan Cuong
(2014, p. 85).
The Mathematic curriculum defines: “The content
of the Mathematics curriculum is based on practical
application or relations with other subjects (especially in
the STEM field of study), together with the modern
development of economics, science, social life and
urgent global issues (such as climate change,
sustainable development, financial education,...
(Mathematics Curriculum, p. 4).
3. METHODS AND RESULTS
3.1. Some orientations for Building a learning
situations in Mathematics to Develop a Competency of
Mathematical Problem Solving related to real life
It is important to choose the tasks that are suitable
for senior high school mathematics students. Tasks
should be designed to encourage students’ positive
thinking and they need to connect the knowledge and
experience of students (Nam, Thai, Dat, Max (2015).
The task of learning math always has two sides. First,
learners must learn some ideas, skills, concepts and
solutions with specific content. Secondly, learners must
know how to apply those basic skills and concepts in a
way that can address the problems encountered. Based
on the above theory, we propose the following practical
development orientations:
Orientation 1. The situation needs to be directed
towards the manifestations of basic knowledge in
practical situations
The basic mathematics skill is the ability of students
to perform mathematical formulas, algorithms, and
mathematical processes that are described in terms of
specific mathematical content, select and use simple
problem-solving approaches, utilize well-developed
skills and flexible reasoning in solving practical
problems (OECD, 2014).
Example 1. Suppose that the flight path of an
airplane is a straight line with an angle of 200 (see
Figure 1). Calculate the distance which the aircraft has
been flying to reach a height of 5 km above the ground.
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Figure 1. The flight path of an airplane
Example 2. Given a cylindrical bin and a conical
funnel hopper with the same radius of bottom and the
same height.
a) What is the ratio between the height of the water
column and the height of the tank when pouring a
hopper full of water into an empty tank?
b) How many hoppers filled with water are needed
to fill the tank completely?

Figure 2. Cylindrical bin and a conical funnel
Orientation 2. Some situations should be directed
towards financial education for students
As a science of pattern forms, mathematics is a form
of inquiry - to find the basic truth about the order of our
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lives. But maths is also a form of communication, it
assists common language as a tool to describe the world
we are living in. Thus, mathematics is not only a
scientific field but also a type of language. That is, from
scientific view, maths is a natural language. But it is
also a useful language for economics and commerce.
Therefore, we can use mathematicial language to
describe situations related to finance in our life and
mathematics is also a tool that helps us solve some
problems related to finance.
Example 3. A cylindrical sausage has a diameter of
2 cm and a height of 6 cm, assuming the selling price is
500 VND per cm3. Pi wants to buy a package of 4
sausages. How much money does Pi have to pay?
Example 4. Look at following taxi fare
a) Calculate the amount of money having to be paid
when traveling 5km by MeKong taxi and Vina taxi?
b) Write the formula to calculate the amount of
money y that passengers need to pay for the distance of
x km ( 1  x  31 ) for each taxi company (not draw)
c) One person said that: “You can save 25,000 VND
when traveling 20km by MeKong taxi compared to
travelling by Vina taxi”. Is this statement right? Explain
why.
Orientation 3. Some situations should be directed
to STEM education
STEM education aims to produce people who can
meet the needs of 21st century jobs, which can
positively impact the change of the “knowledge
economy” in the context of globalization.
According to the American Association of NSTA
Science Teachers: “STEM education is an
interdisciplinary approach in the learning process in
which scholarly concepts are integrated with real world
lessons in which students apply knowledge in science,
technology, engineering and math in specific contexts,
helping to connect schools, communities, workplaces
and global organizations to develop skills in STEM and
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competitiveness in the new economy”.
According to Do Duc Thai (STEM Education
Workshop in the new general education program,
2015), the strengths of STEM education are:
STEM education is an integrated approach that
combines interdisciplinary and applied approaches.
Rather than teaching four subjects as separate and
discrete objects, STEM combines them into a cohesive
learning model based on practical applications. Thus,
students can simultaneously learn the scientific
knowledge and how to apply that knowledge into
practice. STEM education will break the gap between
academia and the real world, giving people the ability to
work “instantly” in a highly creative workplace with
mind-boggling jobs of the 21st century.
STEM education emphasizes the formation and
development of problem-solving skills in learners. In
each STEM-themed unit, students are placed in front of
a problematic situation that needs addressing, which
have some relations with scientific knowledge they
need to learn. In order to solve that problem, students
must research and study the subject matter related to
that problem (through textbooks, learning materials,
laboratory equipment, technology equipment) and use
them to solve the problem.
STEM education emphasizes a new learning style
for learners: the creative one. Put learners into the
position of an inventor, they will have to understand the
essence of the knowledge provided; they must know
how to broaden knowledge; Must know how to repair,
re-process them to suit the problem situation that they
are dealing with.
Example 4: When producing cylindrical in cans of
cow’s milk, designers have always set a goal of
minimizing the cost of cans, which means that the total
area of the material used to make the cylinder is the
smallest. Please indicate the total area of the cans if the
can volume is 314cm3.
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Example 5. Conical cream cones with a height of 12
cm and a radius of 4 cm. When customers buy ice
cream, they put ice cream into the cone. Assume that
the cone volume is not significant.
a) Calculate the volume of ice cream needed to fill a
cone to the top as shown in the figure.

Figure 5. Conical cream cones
b) When required to fill half the volume of the cone
with ice cream, Lim takes the amount of ice-cream that
is half the height of the cone. Did Lim do right?
Calculate the gap (if any) in the above case, and did
customer gain or lose benefits?
Orientation 4. Some situations should be directed
to skills in real life
How can maths teachers create good math activities
in which students are given the opportunity to develop
basic maths skills with a deep understanding of
concepts so that they can use math skills to solve
problems associated with real life? The answer relates
to the tendency of math education with an aim to:
Educational renovation is to help students explore and
develop high-level mathematical skills through solving
real-life problems so that their talents and abilities are
effectively developed through the flow of basic
mathematical ideas (Tran Vui, 2017).
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The OECD 2016 Survey of Adult Skills stated that:
“The basic mathematical skills have a great influence on
opportunities in personal life. Those who are weak in
mathematical skills will have serious limitations in access
to high-paid and more rewarding jobs.” (according to
Tran Vui, Mathematics Assessment, p. 19).
Example 6. The temperature in Canada is measured
in degrees Celsius (0C), but in the United States the
temperature is measured in degrees Fahrenheit (0F). The
relationship between the F measure (denoted as ĐF) and
9
the C measure (denoted as ĐC) is as follows: F = C +
5
32. In a border between the United States and Canada.
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when the driver brakes is 100 meters. When the police
took the testimony, the driver said: “the car did not
exceed the speed limit when I braked”. Do you think
the driver is telling the truth? Why?
3. CONCLUSION AND DISCUSSION
Situations such as those described above can play an
important role in learning as students apply their
knowledge in solving mathematical problems related to
real life and form mathematical competences through
practice. These practical applications of mathematics
may not fully reflect the same problem in real life, but
they are important to create opportunities for students to
connect mathematics to reality; to illustrate the
applicability of mathematics in real life; and to show
students how to use mathematics to address problems
encountered in daily life.
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