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Abstract: This paper highlights the critical role of the modeling-based teaching method in the instruction
of the series chapter in Advanced Mathematics at Tra Vinh University. This method aids students in
bridging theoretical knowledge with practical applications through visual models and mathematical tools
such as graphs, equations, and series. In addition to explaining the fundamental concepts of mathematical
modeling, the paper provides real-life application examples, such as calculating bank loan interest and
predicting population growth. The study asserts that modeling not only enhances students’logical thinking
and problem-solving abilities but also improves learning outcomes through active learning approaches.
This approach is deemed an essential solution for improving teaching quality amidst the modernization

of education.

Keywords: Teaching method, modeling, series, Advanced Mathematics.

1. Introduction

Teaching Advanced Mathematics in universities
is not only about providing specialized knowledge
but also about fostering students’ logical thinking,
analytical skills, and practical applications. The Series
Chapter plays a significant role as the foundation
for many scientific, technical, and technological
fields. However, this topic often poses challenges to
students due to the abstract and complex nature of its
concepts and formulas.

The modeling-based teaching method is
considered an effective approach to address these
challenges. Instead of relying on traditional methods,
this approach focuses on connecting theory with
practice through visual models and real-life scenarios,
enabling students to understand and apply knowledge
more effectively. The term “mathematization” refers
to using mathematical language to transform real-
life problems into mathematical representations. The
ability to mathematically model practical situations
involves synthesizing skills such as extracting
mathematical information from real-world scenarios,
transitioning between real-life contexts and
mathematics, and establishing mathematical models
of practical problems [1]. This paper explores the
theoretical basis, role, and specific applications of
the modeling-based teaching method in the Series
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Chapter while proposing solutions to enhance
students’ learning outcomes at Tra Vinh University.
2. Content

2.1. Concepts of Model and Mathematical Model

A modelis described as a substitute object through
which the essential features of real objects or systems
can be observed. Models serve as intermediaries
to study original objects for specific purposes. A
model can take the form of tangible objects, images,
or diagrams and can also be abstractly represented
through descriptions, such as economic, financial, or
political models.

Mathematical models differ from models in other
sciences as they omit qualitative attributes, relying
instead on precise language to express fundamental
quantitative  relationships. These relationships
allow for the derivation of additional quantitative
connections. Broadly speaking, mathematical models
are widely used in natural sciences and engineering
(e.g., physics, biology, electronics) as well as in
social sciences (e.g., economics, sociology, political
science).

From a narrower perspective, mathematical
models may take the form of drawings, tables,
functions, graphs, equations, diagrams, and
more [2]. Occasionally, the term “mathematical
model” is narrowly defined by teachers as physical
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teaching aids or mathematical software to represent
specific mathematical objects, such as planes,
lines, function graphs, or polyhedrons. Regardless
of form, mathematical models in mathematics
remain symbolic, given that mathematical objects
themselves—numbers, shapes, graphs—are
inherently abstract.

2.2. The Mathematical Modeling Teaching Method

Mathematical modeling is one of the eight key
mathematical competencies identified by PISA
(Programme for International Student Assessment),
including: Thinking and reasoning; Engaging
in  mathematical arguments; Communicating
mathematically; Modeling; Problem posing and
solving; Representation;Using mathematical
symbols, terminology, and operations; Utilizing
tools and computational methods. In mathematics
education, modeling is a process that helps students
explore real-life situations through mathematical
tools and language, such as drawings, tables,
functions, graphs, equations, symbols, formulas, and
diagrams [5], [6].

The modeling-based teaching method emphasizes
the connection between abstract mathematical
concepts and real-world scenarios. By employing
models, diagrams, or visual representations, students
not only grasp theoretical knowledge but also
understand its practical applications.

Key features of this method include:

+ Practical Relevance: Modeling helps students
realize the practical applications of mathematics in
areas such as economics, engineering, technology,
and natural sciences.

+ Support for Logical and Creative Thinking:
By analyzing problems through models, students
develop hypotheses, test their validity, and hone
critical thinking and problem-solving skills.

+ Active Learning: Students take an active role
in their learning process, fostering independence,
creativity, and responsibility, which are essential for
lifelong learning.

2.3. Applying the Modeling Method to the Series
Chapter in Advanced Mathematics

The modeling process, as described by Swetz and
Hartzler (Blum et al., 2007), involves four steps:

+ Constructing a Realistic Model: 1dentify key
elements of the system and establish governing rules.

+ Developing a Mathematical Model: Represent
the problem in mathematical language, noting that

ISSN 1859 - 0810

multiple models may exist depending on the selected
elements and relationships.

+ Applying Mathematical Tools: Analyze and
solve the problem using appropriate mathematical
tools.

+ Validating and Interpreting Results: Assess
the model’s and results’ suitability to the real-world
problem. If necessary, repeat the process to refine the
model and answer the initial question [5], [6].

Examples of Applying the Modeling Method
in Teaching the Series Chapter in Advanced
Mathematics.

Example 1: Practical Problem: You take a bank
loan of 200 million VND at an interest rate of 1% per
month, repaid in equal installments over 12 months.
Calculate the monthly payment and the total amount
to be repaid during the loan term.

Formula for Calculating the Monthly Payment
(Using Series): The monthly payment A is calculated

P.r.(1+ r)n

using the formula: 4= -
(1 + r) -1

Where

+ P: The initial loan amount (200 million VND).
+ r: Monthly interest rate (1% = 0.01).

+ n: Loan term in months (12 months).

200.0,01.(1+0,01)"

(1+0,01)" -1
million dong per month. The total amount payable
after 12 months is A.n = 17,8.12 = 213,6 million
dong. Top of Form

Relating to a series of numbers:This installment
loan can be described by a geometric series
representing the total interest as:

Pr{ (1) +(14r) +ot(147)]

Calculate 4 = ~17,8

This calculation assists banks in designing flexible
loan packages and helps borrowers understand their
financial commitments [7], [8].

Example 2: Real-life problem: A city has an initial
population of 1 million people, with an average
population growth rate of 2%/year. Calculate the
expected population of the city after 10 years.

The population after n years is calculated
according to the formula: P, =B, (1+r)"

In which:

+ P, Initial population (1 million people)

+ r: Annual growth rate (2% = 0.02)

+ n: Number of years (10)

Calculate P = 1.(1+0,02)" = 1,219 million
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people. After 10 years, the population is expected
to be about 1,219 million people. Relating to a
series of numbers: If we want to calculate the
total population growth over each year (the initial
population plus each year), we represent it as a
finite geometric series: Total population growth P
(r + >+ 3 + ... + ). This calculation helps assess
the size of the increased population and supports the
government in planning infrastructure, education,
and health policies to meet future population needs.
Bottom of Form
3. Conclusion

The modeling teaching method has been proven
to be a useful and effective tool in teaching the
number series chapter of Advanced Mathematics
at Tra Vinh University. This method not only helps
students gain a deeper understanding of theoretical
concepts but also improves their ability to apply
mathematics to practical situations, thereby
developing logical thinking and problem-solving
skills. The application of modeling in teaching
not only requires innovation from lecturers but
also support in terms of facilities, technology, and
close coordination between stakeholders. This
is a necessary direction to improve the quality
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of education, meeting the needs of society in
the context of modernization and international
integration.
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Qlly trinh thiét ké bai giéing...... (tiép theo trang 61)

3. Két luan

Viéc thiét ké bai hoc theo phuong phéap day hoc
néu van dé s& mang lai nhiéu loi ich quan trong, ca
vé mit 1y thuyét va thyc tién, trong qua trinh day hoc.

Dbi voi gido vién, dy 1a cong cu hd trg ho td chuc
16p hoc khoa hoc, tu tin hon khi dung 16p va dam bao
dat dugc cac muc tiéu gido duc, nhu: Pam bao tinh
khoa hoc va dinh huéng muc tiéu cia bai hoc, tao
nén sy thong nhit va lién mach trong chuong trinh
giang day. Ngoai ra, gido vién tap trung vao muc tiéu
giang day, tranh lan man va lang phi thoi gian, mot
bai hoc thiét ké t6t s& co céu tric hop 1y, t mé dau,
phat trién noi dung, dén két thiic, dam bao tinh logic
va dé hiéu...

Déi véi sinh vién, thiét ké bai hoc tao co hdi cho
ho tiép can véi ndi dung hoc tap madt cach chu dong,
sang tao va hiéu qua hon, nhu: Sinh vién dé dang
nhan biét noi dung chinh va dinh hudng hoc tap, tan
dung tdi da thoi gian hoc tap trén l6p, dam bao dat
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dugc tit ca muc tiéu bai hoc, gitip sinh vién hinh
dung 16 trinh hoc tap va hiéu mach kién thue.. ..

Do d6, viéc thiét ké bai hoc 1a yéu t& quan trong
g6p phan nang cao chat lugng gido duc trong bodi
canh hi¢n nay.

Tai liéu tham khao

1. Khoa Gido duc chinh tri - Pai hoc Su pham Ha
Noi (1997), Phuong phap giang day mén GDCD &
truong THPT, NXB Giao duc, Ha Noi.

2. V.0.Kon (1976), Nhitng co s¢ day hoc néu vin
dé, NXB. Gido duc, Ha Noi.

3. LIa. Lecne (1997), Day hoc néu vin dé, NXB.
Giao duc, Ha Noi.

4. M.I.Makhonutdp (1972), Ly ludn va thwc hanh
day hoc néu véan dé, Cadan.

5. A.M.Machiuskin (1976), Tinh huéng cé vin dé
trong tw duy va trong day hoc, NXB Giao duc, Ha
Noi.

6. Luu Xuan Méi (2000), Ly lugn day hoc dai
hoc, NXB Giao duc, Ha Noi.

Journal homepage: https://vjol.info.vn/index.php/tctbgd





