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Abstract: General knowledge and mathematical knowledge in particular has been built up
throughout human history, with “specific context” for appearance, formation and
development. Accordingly, context-based teaching has been studied and applied in schools in
many developed countries. This article presents some characteristics of the exploitation of real
life contexts in teaching mathematics and provides some samples of teaching situations and
pilot implementation, conducts initial survey of the applicability of real life contexts in
teaching mathematics in some northern mountainous provinces of Vietnam. This article also
presents the initial results of some case studies with the use of study cards and initial
assessments on the students’ final works in terms of: ability to identify the problems to solve;
to modelise math problems; resolve the math problems and apply theoretical knowledge in
the given real life contexts.
Keywords: mathematics in connection with reality; context-based teaching, teaching math.
1. INTRODUCTION
Mathematics is a science that develops from real
life and a useful tool for solving practical problems.
With its unique role, mathematics is essential for all
other sciences and widely applied in many different
fields of science, technology, production and life. In
Viet Nam’s general education curriculum, the
objectives are clearly stated as to: “help learners grasp
general knowledge; effectively apply knowledge to
real life and self-study throughout their life. “
Therefore, teaching mathematics in line with reality as
well as learners’ life is crucial.
In addition, teaching practice needs to be in
accordance with students’ learning goals, therefore,
educational institutions need to create a learning
environment and working style, teaching activities
suitable with their students ( in terms of psychological
developmental stages, abilities, strengths, lifestyle,
etc.). Accordingly, context-based teaching based on
students’ characteristics has been studied and applied
in schools in many developed countries [1].
All knowledge in general and mathematical
knowledge in particular are formed throughout
history, with “specific context” for appearance,
formation and development. This article presents the
characteristics of the exploitation of real life context in
teaching mathematics and provides some samples
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teaching situations and pilot implementation, carries
out an initial survey of the applicability of real life
context in teaching mathematics in Vietnam.
2. CONTENT
2.1. Using real life context in math teaching in high
school
2.1.1. The concept of real life contexts and real life
contexts in math teaching
Currently, there are a number of definitions about
context.
According to John Gilbert, context is a cultural
entity in a society, expressing the nature of time,
space, and relation with human activity [2]. According
to Lu Pien Cheng, context includes situations that refer
to daily activities. In math, context is considered as a
practical activity that can be connected to mathematics
to solve problems in that activity. [3] The term
“context” used in an educational environment can be
understood as a learning environment: this includes
the various situations in which learning and
interactions among individuals in learning take place.
Context can also be understood as a task presented to
students in which words and images are used to help
students understand tasks or identify situations in
which tasks are placed.
In my opinion, context can be defined in two
senses:
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+) In a narrow sense: It is a situation (problem) that
contains content or requirements for activities in
accordance with students’ life in which students work
independently or co-ordinate together to construct
knowledge, form skills and develop competences, etc.
+) In a broad sense: It is understood as the context
of classrooms, schools, localities, countries, science and
technology, etc. These are the general contexts with the
influences and can be exploited in the teaching process.
As defined in the dictionary, “real” can be
understand as “existing or occurring as fact; actual
rather than imaginary, ideal, or fictitious”. Therefore,
real context can be understood as a situation existing
outside the mathematics classroom. It can be
simplified assumptions which do not depart from
reality, involve actual values (or rounded actual
values) and relate to students’ experiences.
In summary, real life contexts in teaching must be
associated with the teaching of certain knowledge or
skill. This explanation is to distinguish it from
contexts in the “experience” style in which there is no
focus on teaching a specific content.
In mathematics, real life contexts can be divided
into three categories: internal contexts of
mathematics; contexts of integration and inter-subject
(social science, history, geography, etc); life context.
2.1.2. Designing and applying contexts into math teaching
In order to design contexts for teaching maths,
teachers can use the following methods:
- Designing a context from the study of the history
of knowledge formation (formation, manipulation,
inter-subject, integration, etc).
- Designing a context from the study of
competences to apply knowledge into the students and
society’s real life problems.
- Exploiting certain contexts in life (events, tasks,
activities in society or student life, family, school,
etc.), and then teaching “knowledge” for students
(knowledge in the program).
- In a simpler manner, the context can be
understood as a practical problem (requiring actions in
practice and it is “real” in practice) rather than a
imaginary problem that seems to be real.
In order to use real contexts for teaching maths,
teachers can use one of these two ways to organize
activities in their classrooms:
- Using problem solving, investigative, real
situations in teaching Math to create connections
between maths and the real world;
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- Starting from the real world - teaching students
how to identify and extract math knowledge from
messy, real-life situations that they are likely to face.
After designing a reasonable real context, the
teacher uses such real contexts and organizes the
student in the designed real context (with task
assignment, activity requirements, etc.. such as
roleplaying as an actress/actor, sellers, going to
market,...) and then continues to guide and support
students during the implementation of the activities.
The teacher acts as a instructor who controls students’
learning activities and assists the student during the
process of grasping knowledge and practicing the skills.
2.2. Examples of real contexts in math and
assessment of students’ participation
2.2.1. Some examples of real contexts
Situation 1 (Sample 1). The water wheel is a
device of Vietnamese farmers in the mountainous
North Western region. Its shape is formed by a reel,
which is a large wheel with the five meter diameter.
The rotating axis is made of solid bamboo trunk with
hundreds of “spokes”, forming a stable frame for the
water reel. The reel rim is about 80 cm wide, with the
nests in place to halt the water to create a thrust of the
treadmill, and the inclined tentacles tied up with an
angel of about 30 degrees. Connected to the water
wheel is often the gutters leading back to local houses
or fields, often made from the half-spilt bamboo trunk.
Each water has 40 bamboo tentacles, each tube is 60
cm in length, 20 cm in diameter, of which the shell
thickness is about 1 cm.
Let’s do the following two tasks:
Task 1: Explain how the water wheel in the above
figure can collect water?
Task 2: How many rounds does the water wheel rotate
to collect enough water for the pool with 3m3 capacity?

Figure 1
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You need to perform the two following tasks:
Task 1: Please explain how the rice thrashing
machine works?
Task 2: In order to make to 50 mortar beats, how
many turns should the rotation wheel rotate?
2.2.2. Initial findings
In order to assess students’ ability and their
Figure 2
readiness to access maths teaching in practice and with
Situation 2 (Sample 2). Taking advantage of the practice, the researcher initially experimented with
fast streams, people of ethnic minority groups in the case 1 by using a study card, collecting this card and
northern mountains have invented the “water-forced evaluating the finished works of the students in terms
rice thrashing machine” in an unique and labor-saving of: ability to identify needs and problems to be
manner. The “rice thrashing machine” is often situated addressed; competence of mathematical modeling;
along the stream flowing through the village. With a ability to solve the problems that have been modeled
bamboo rotation wheel, whenever the water flows and to apply and draw conclusions in the given real
through the bamboo screen, there are forced exerted context.
onto the wooden piece in the middle. After the water
The statistics on the number of students that
rotates the wood piece, the wood hits the rice mortar
successfully
fulfilled the task requirements and their
and the rice is thrashed repeatedly. As a result, the
completion level initially revealed the difficulties and
paddy will be thrashed into finished product.
the general trends in learning mathematics associated
with the practice of high-school students in some
mountainous provinces in the North of Vietnam. An
analysis of some of typical lectures with the assigned
tasks contributed to determining the students’
completion level with the required tasks, the
difficulties students faced in contexts, and the
underlying reasons. Subsequently, the study aims to
propose some suitable recommendations for teaching
Figure 3
math in the current real context of Vietnam.
In case 1, a study card was designed and
distributed to 140 students in Thai Nguyen, Bac Kan
and Cao Bang provinces. The result of students’
completion levels is shown in Table 1 below:
Following are some specific contents when the
teacher asked students to perform the task in case 1.
- Task 1. Many students could not explain how
water could be collected. A clear and well-structured
explanation as in figure 5 below is quite rare.
Figure 4
Table 1. The results of students’ problem solving
Recognizing the
Modelling but not
Correct completed
problem but not
completely solving the
No answer
answer
modelling it
problems
number
%
number
%
number
%
number
%
Task 1
20
14.3
22
15.7
50
35.7
48
34.3
Task 2
24
17.1
23
16.4
73
52.1
20
14.4
50
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- Model of the bamboo tube: circular cylindrical
shape, angle deviation of 30o, as shown in Figure 8.
- The bamboo tube can not be completely filled
with water, so the maximum amount of water in the
tube which can be simulated is shown in Figure 9.

Figure 5
- Task 2. Many students can not relate or refer to
calculating the capacity of water in the inclined tube
rather than the filled tube. Thus, many students could
not explain how to collect the water because they
made mistakes by calculating the full capacity of the
tube rather than considering all the factors in the real
situation (Figure 6 and Figure 7).

Figure 8
Figure 9
- Based on the modeling, the student can determine
the capacity of water contained in the bamboo tube as
a cylinder-shaped plate. The formula for capacity
calculation is as follows: V   R 2

h1  h2
.
2

h

h

R

R

Figure 10
- Calculating h1, h2 (MQ; LK in the Figure 11)
Figure 6

Figure 11
- Note: NK = 20cm, however, the bamboo tube
shell is 1cm thick therefore, the inner diameter of the
bamboo tube is 18cm (let NK be the inside diameter,
then NK = 18cm). Similarly, let KL be the inside
height of the bamboo tube, then KL = 59cm (except

Figure 7
The given task is considered an interesting, yet
challenging one. Unfortunately, in reality, it turned out
to be such a huge challenge with all student
participants in the research that all of them left the
problem completely unsolved or failed to transform
the situational task into a Maths problem. If they
couldn’t even understand the questions, it’s certain
that they couldn’t answer it.
In this case, the teacher’s task is to support the
students in modeling.

the bottom). Then we have tan 60 

Figure 12
51

NQ
NK
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So, we can calculate NQ = 18√3. Inferring that
QL = 59 - 18√3. Then the water capacity of the
59  59  18 3
bamboo tube is: V   92
≈
2
11046.89208cm2 ≈0.011m3.
To fill with 3m3 of water, the required number of
bamboo tubes is: 3/0.011≈ 273 (water bamboo tubes).
If one water bamboo tube is moved to the trough
every 5 seconds, the time for filling up the tank will
be: 273.5=1365s ≈ 23 minutes.
This period of time is only approximate because of
other affecting factors including: slight overflowing of
water while moving, flowing velocity of the stream,
difference in length of the bamboo tubes (in reality,
not all tubes have the same length).
Throughout the context of the problem, teachers
not only create the needs of the students for
understanding new knowledge (Cylinder-shaped plate
and volume of cylinder-shaped plate) but also help
students learn more about the culture of the nation and
develop students’ modeling capabilities.
3. CONCLUSIONS
During the initial research process, students are
given plenty of time, not just in class but also in selfstudying time to complete the study cards. The
knowledge in the questionnaires is only basic
knowledge rather than complex knowledge that
requires the complex mathematical transformation
techniques.
However, based on the analysis of empirical
results, various concerns about the applicability of the
real context in teaching math to students have initially
been shown including:
1) The students have not yet adapted to the types
of mathematical tasks proposed as well as the method
of organizing practical learning activities.
2) Students do not proactively exploit relevant
information in mathematical problems to solve
problems in their lives but only focus on learning the
common knowledge at school.
3) Students’ comprehension is limited.
4) Students have not been adequately and
comprehensively exploited and tested the full context.
5) Student’s modeling capacity is not sufficient.
Therefore, there is an urgent need for innovation in
teaching contents and programs as well as methods of
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testing and assessment in math teaching so that
students have good access to teaching in the contexts.
In the short term, math teachers need to update the
contents of the curriculum in the direction of
enhancing the application and connection of math and
real-life knowledge so that students can use
mathematics and recognize the importance of
mathematics, which develops learners in a more
realistic way.
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