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ABSTRACT 
 

Integrated teaching is a teaching perspective aimed at developing necessary competencies for 
students, particularly the ability to apply knowledge to solve practical situations effectively, meeting 
the requirements of the current educational reform. Integrated teaching has become an inevitable 
trend in education in Vietnam and globally, aligning with the goal of shifting from knowledge 
transmission to the "comprehensive development of both qualities and abilities" for learners. This 
study proposes an integrated teaching process in teaching the Maths and illustrates this process 
through the integrated teaching of the topic "Solving math problems by establishing equations 
systems of equations" in Secondary Schools in Vietnam.  Teaching practice shows that applying 
integrated teaching in Mathematics has practical effects, helping students flexibly apply 
interdisciplinary knowledge to solve real-world problems, fostering interest and passion for 
learning. This contributes to developing students' competencies, such as mathematical modeling 
competence, problem-solving competence, and the ability to apply knowledge in real life. 
 
Keywords: Integrated teaching. Equation. System of equations. Solving math problems. Maths. 

 
RESUMO  

 
O ensino integrado é uma perspectiva de ensino que visa desenvolver as competências necessárias 
para os alunos, particularmente a capacidade de aplicar os conhecimentos para resolver situações 
práticas de forma eficaz, atendendo aos requisitos da actual reforma educativa. O ensino integrado 
tornou-se uma tendência inevitável na educação no Vietname e no mundo, alinhando com o objectivo 
de mudar da transmissão de conhecimentos para o "desenvolvimento abrangente de qualidades e 
competências" dos alunos. Este estudo propõe um processo de ensino integrado no ensino da 
matemática e ilustra este processo através do ensino integrado do tema "Resolução de problemas 
matemáticos através do estabelecimento de equações e sistemas de equações" nas escolas 
secundárias do Vietname. A prática de ensino mostra que a aplicação do ensino integrado em 
matemática tem efeitos práticos, ajudando os alunos a aplicar o conhecimento interdisciplinar de 
forma flexível para resolver problemas do mundo real, fomentando o interesse e a paixão pela 
aprendizagem. Isto contribui para o desenvolvimento de competências dos alunos, como a 
competência em modelação matemática, a competência em resolução de problemas e a capacidade 
de aplicar os conhecimentos na vida real. 
 
Palavras-chave: Ensino integrado. Equação. Sistema de equações. Resolução de problemas 
matemáticos. Matemática. 
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Introduction 

 

The idea of integrated teaching (IT) first appeared in the 1960s and has since 

become a modern pedagogical trend, alongside other approaches like objective-

based teaching, problem-solving teaching, differentiated teaching, interacted 

teaching …etc. IT views learning as a process that shapes students' clear 

competencies, where students learn how to coordinate the knowledge, skills, and 

operations they have acquired. 

There are two main approaches to IT: 

The first, approach views IT as a way of presenting scientific concepts and 

principles that express the fundamental unity of scientific thought, avoiding 

overemphasis or premature distinctions between different fields of science. 

The second, approach considers IT as a combination of theoretical teaching 

and practical teaching, through which learners develop a specific competence 

(Xavier Roegiers, 1996). 

IT is one of the educational perspectives that can effectively meet the goals 

of current educational reforms in Vietnam. IT connects learning content with real-

life situations that students will encounter, helping them differentiate between the 

essential and less important knowledge. IT focuses on training students to apply the 

knowledge and skills they have learned in practical situations, building connections 

between concepts across different subjects, with the student at the center of 

learning.  

In a recent article on "Integrated Teaching in Geography and Mathematics 

Education: A Systematic Review" (Anna Kellinghusen, Anna Orschulik, Katrin 

Vorhölter and Sandra Sprenger, 2025). The authors emphasized that integrated 

teaching encourages students to think across disciplines and view key human issues 

from various perspectives. Although mathematics and geography are taught as 

separate subjects in schools, they frequently intersect in real-world issues, with 

scientifc problems often analyzed using mathematical methods. The purpose of this 

article is to systematically review the understanding of study characteristics, 

teaching content, and forms of integration between geography and mathematics. 
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The authors Do Duc Thai and Do Tien Dat emphasized: “IT is the shortest and 

most effective way to develop students' competencies, particularly the abilities to 

solve real-world problems” (Do Duc Thai, Do Tien Dat, 2016). 

In Vietnam, several scholars have studied IT, such as (Nguyen Phu Loc, 2006), 

(Duong Tien Sy, 2002), (Do Huong Tra, 2015), (Nguyen Van Khai, 2008), etc... These 

studies primarily apply IT to the Vietnamese context, clarifying the concept of IT, its 

levels, and proposing structures for integrated topics. For secondary school 

students, IT is an emerging concern. Specifically, the topic "Solving math problems 

by establishing equations and systems of equations" is a fundamental part of the 8th 

and 9th-grade mathematics curriculum in Vietnam and is essential for entrance 

exams to high school. This topic has a strong connection to real life and offers 

potential for integration with other subjects, creating opportunities for 

implementing IT. 

 

Research Context 

 

1. The Concept of Integration and Integrated Teaching 

 

1.1. Integration 

Integration has attracted the attention of many researchers and educators in 

Vietnam and the world.  Each researcher defines integration in their ways. 

According to Do Huong Tra, “Integration means unification or combination. It is the 

unification of different parts to create a new unified object based on the essential 

features of the components” (Do Huong Tra, Nguyen Van Bien, Tran Khanh Ngoc, 

2015). 

In educational science, Duong Tien Sy defines integration is “the systematic 

combination of knowledge (concepts) from different subjects into a unified content 

based on theoretical and practical relationships discussed in these subjects” (Duong 

Tien Sy, 2002). 

Although there are various perspectives on integration, we agree with 

Nguyen Phu Loc's view: “Integration means that the knowledge and skills learned in 
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one subject or part of a subject are used as tools to study and learn in other subjects 

or part of the same subjects” (Nguyen Phu Loc, 2006). 

Thus, integration has two closely related and mutually reinforcing 

characteristics: linkage and integrity. 

 

1.2. Integrated Teaching 

In education today, IT is a modern teaching trend in many countries. Like 

integration, IT has multiple definitions: 

According to Xavier Roegiers, “Integrated pedagogy is a concept of the 

learning process, where all learning processes contribute to developing clear and 

anticipated competencies in students, essential for their future learning or 

integration into working life” (Xavier Roegiers, 1996). 

Nguyen Van Khai states, “IT creates situations that connect the knowledge of 

different subjects, providing opportunities to develop students' competencies. 

When creating situations that apply knowledge, students will develop creative 

thinking. IT reduces content overlap between subjects and lightens the load of study 

materials, improving teaching effectiveness” (Nguyen Van Khai, 2008). 

Do Huong Tra adds: “IT is a pedagogical perspective where learners need to 

mobilize all resources to solve a complex problem, aiming to develop competencies 

and personal qualities” (Do Huong Tra, Nguyen Van Bien, Tran Khanh Ngoc, 2015). 

From the study and review of materials, we propose that IT is a process 

where teachers systematically link the learning objects of several fields into a 

unified content, based on theoretical and practical connections, aiming to develop 

the necessary competencies in students. 

In IT, students under the teacher's guidance transform information from one 

subject's language to another, coordinating knowledge and skills to solve complex, 

real-world problems. This process helps students grasp knowledge, form concepts, 

and develop personal competencies. 
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2. Basic Levels of Integration in Teaching 

 

Integration in teaching has been discussed for a long time, and many different 

models and approaches have been proposed. Based on references from various 

sources, we can identify several basic levels of integration in teaching, which can be 

classified as shown in the diagram below (Nguyen Thi Kim Dung, 2015): 

 
Figure 1 – Basic level of integration in teaching 

 

   Cross 
subject 

  Inter-
subject 

 

 Multi-
subject 

  

internal 
subject 

   

 

2.1. Integration within a Single Subject (internal subject) 

Internal subject integration involves systematizing knowledge within a 

subject, where separate elements are linked together and compressed into blocks to 

clarify the central ideas or laws that the subject reflects. This leads to the 

development of the internal content structure of the subject (Nguyen Thi Kim Dung, 

2015). 

Internal subject integration is often characterized by a spiral structure, 

where later cycles develop deeper than the previous ones. This structure allows 

knowledge to be organized from specific details to broader concepts, depending on 

the students' cognitive abilities. The key feature of this type of integration is that 

students can see the initial issue while also expanding and deepening related 

knowledge. 

This form of integration relies on the internal unity of certain ideas within a 

single subject. Integration can exploit the relationships between subfields or 

sections within a subject and eliminate redundant contents. 
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Example 1: Internal subject integration using equations, and systems of 

Equations for problems involving geometric figures and solids (integrating Algebra 

and Geometry in Mathematics). 

Problem 1.1: A cylindrical tank has a height twice the diameter of its base and 

a volume five times that of a sphere with the same base radius. Calculate the height 

and base radius of the tank, knowing that the volume of the sphere is 36π cm³. 

In this problem, the solver must establish the equations for the volume of the 

sphere and the volume of the cylindrical tank based on the given data: 

 

Problem 1.2: A rectangular garden has a length three times its width and a 1,5 

meters wide path surrounds the garden. Calculate the dimensions of the garden, 

knowing that the remaining area available for cultivation is 4329 m². 

To solve this problem, students must use integrated knowledge from 

Geometry and Algebra to set up equations to find the length and width of the garden 

as follows: 

Let x be the width of the rectangular garden (x > 0), 

 and 3x be its length. Since the path surrounding the garden is 1,5 meters 

wide, the dimensions of the remaining area for cultivation are: 

Width:   

Length:   

Since the remaining area is 4329 m², the equation is: 

 

Solving this gives the garden's width as 40 m and the length as 120 m. 

 

2.2. Multidisciplinary Integration (Multi-subject) 

Some topics can be explored from the perspective of different scientific 

disciplines converging on a single theme. In this approach, the structure of each 
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subject remains intact, but students are expected to create connections between 

disciplines to acquire comprehensive knowledge. 

In multidisciplinary integration, subjects are distinct but purposefully linked 

through common topics or issues. When studying or researching a problem, 

students approach it from multiple disciplines, sometimes taught simultaneously. 

This allows students to solve problems by drawing on knowledge from various 

disciplines, creating connections between subjects. The structure can be illustrated 

as follows (Nguyen Thi Kim Dung, 2015): 

 
Figure 2 – Links between topics/issues in multi-disciplinary integration 

 

 

 

Sometimes multidisciplinary approaches create such strong connections that 

the boundaries between subjects blur, shifting towards interdisciplinary learning. 

Example 2: Integrating Mathematics in Physics: 

In Physics, equations and systems of equations are frequently used to solve 

problems and situations, showing how these two distinct fields can overlap. For 

example, motion problems involving distance (s), velocity (v), and time (t) often 

apply equations, such as river motion problems where water currents affect speed. 

Key formulas include:  
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In addition, power problems are also mentioned and solved using support 

from equations or systems of equations. With capacity P, work A, working time t we 

have the formula:   

Problem 2.1: A car travels 80 km from point A to point B in a scheduled time. 

During the first three-quarters of the journey, the car drives 10 km/h faster than 

planned, and in the last quarter, it drives 15 km/h slower. The car arrives on time. 

Calculate the planned travel time. 

Hint: Let the car's planned speed be x km/h (x > 15). The equations are 

established based on the given conditions, and solving them provides the result. 

 

                     Element                                                   

Object 

Speed 

(km/h) 
Time (h) 

Distance 

(km) 

Plan x 
 

80 

implementation 

process 

 of the way x+10  60 

 of the way x-15  20 

 

Established equation:  

 

  

So the car's intended speed is 40 km/h.  

Therefore, the time it takes for the car to complete the distance is:    

hours. 
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Problem 2.2: A canoe travels on a river for 8 hours, 81 km downstream and 

105 km upstream. Another time running on the same river, this canoe ran for 4 

hours, 54 km downstream and 42 km upstream. Calculate the speed of the canoe 

downstream and upstream knowing that the water flow speed and the canoe's 

specific speed are constant. 

To solve this problem, learners will have to use multi-subject integrated 

knowledge between Mathematics and Physics to set up a system of equations to find 

the speed of the canoe downstream and upstream as follows: 

Let the speed of the canoe in calm water be x km/h.(x>y) 

Let the speed of the water flow be y km/h (y > 0) 

The speed of the canoe going downstream is: x+ y (km/h) 

The speed of the canoe going upstream is: x – y (km/h) 

Because the canoe runs on the river for 8 hours, 81 km downstream and 105 

km upstream, we have the equation: 

 

Because the canoe travels on the river for 4 hours, 54 km downstream and 

42 km upstream, we have the equation:  

 

Then we get the system of equations: 

  

Put 

  

 

  



 

 

 

Conhecimento & Diversidade, Niterói, v. 17, n. 47 

Jul./Set. 2025. 
 

  
 

74 

We get a new system of equations: 

 

    

So the downstream speed is: 24 + 3 = 27 km/h. 

The upstream speed is: 24 – 3 = 21 km/h. 

Problem 2.3: Nam and Hung pull buckets of water from the well. Knowing that 

the work done by Nam pulling is twice the work done by Hung and 3 times the work 

done by Nam is equal to 2 times the capacity of Hung. Calculate the time it takes each 

of them to pull the water bucket up to the mouth of well, knowing that the total time 

for both of them is 70 seconds. 

To solve this problem, learners will have to use the multi-subject integrated 

knowledge of Mathematics and Physics to set up a system of equations to calculate 

the time it takes to pull the water bucket up to the well mouth of each students as 

follows: 

Let the time taken to pull up the bucket of water for Nam and Hung be t1  and 

t2 (seconds) ( ) respectively. 

The work done and capacity of Nam and Hung are  and , 

respectively. 

According to the assumption of the problem, Nam's pulling work is double 

the work of Hung and 3 times Nam's capacity is equal to 2 times Hung's capacity, 

deducing: 

 

We have a system of equations:  
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So the time taken to pull the water bucket up to the well mouth of Nam and 

Hung is 30 seconds and 40 seconds respectively. 

2.3. Interdisciplinary Integration (Inter-subject) 

In interdisciplinary integration, the boundaries between different subjects 

are blurred, and learning content is designed around situations that require 

students to draw on knowledge and skills from multiple subjects to solve problems. 

Interdisciplinary integration can be applied to specific themes or in teaching certain 

knowledge areas. 

In interdisciplinary integration, subjects are merged, and shared themes, 

issues, or large concepts connect them. Besides, skills and concepts in Inter-subjects 

are emphasized across subjects rather than within a single subject. Students must 

mobilize knowledge from several subjects to solve problems. 

According to Н.С.Антонов (Антонов, 1985), interdisciplinary integration 

must meet the following basic requirements: 

● The content elements of integrated subjects should be arranged 

meaningfully and closely linked. 

● Methods and teaching formats used in integrated subjects must be 

consistent. 

● Skills and competencies formed should be applicable across subjects when 

solving learning tasks. 

However, it is essential to align and synchronize the knowledge units across 

subjects to ensure consistency. This may require teachers to adjust the sequence of 

topics in the curriculum. 

Example 3: In Vietnam's 2018 education program, middle school students 

study a new subject called "Natural Science" integrating Biology, Chemistry, and 

Physics. 

 

2.4. Cross-disciplinary Integration (Cross subject) 

Cross-disciplinary integration differs from interdisciplinary integration in 

that it starts with real-life contexts and students' interests, rather than subjects or 

concepts. The focus is on relevance to students' lives (Nguyen Thi Kim Dung, 2015). 
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This approach organizes knowledge around real-world contexts and students' 

needs, helping them develop essential life skills and creating new courses that differ 

from traditional ones. 

Example 4: Cross-disciplinary integration through the theme "Designing a 

house model using solar panels." 

With the purpose of providing students with scientific knowledge and skills 

to work in the context of globalization and "change the world", an integrated 

curriculum in general will be a superior tool with many advantages. outstanding 

point. Students can choose a "hot" issue with global impact and conduct research, 

prepare information, reports, and presentations. Climate change and environmental 

protection are issues that everyone is concerned about, minimizing Earth's warming 

through the use of natural energy sources from sunlight is being encouraged 

worldwide. worldwide. The topic "designing a house model using solar panels" is set 

for all students to experience through design based on the capacity of one or more 

devices in a house model, how to install it. How come.... 

This theme provides students with knowledge and scientific skills to work in 

a globalized context. They can research and present on global issues like climate 

change and environmental protection, focusing on how solar energy reduces global 

warming. The theme encourages students to design a house model using solar 

panels and involves integrating knowledge from subjects like Mathematics, Physics, 

engineering and Technology. 

Solar panels for the house model have 2 devices with power consumption 

respectively . Thereby, it is necessary to determine the percentage of energy 

allocated to each device for installation, determined through the system of 

equations: 

 

(  where are the percentages of energy allocated to each device) 
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3. Integration in Mathematics Teaching 

 

Integrated teaching in Mathematics differs from other subjects because the 

Maths is a fundamental subject widely applied in many fields. IT in Mathematics 

helps students understand how to use math to solve problems and develops their 

problem-solving and logical thinking skills. IT in Mathematics can be implemented 

in various ways, such as using practical exercises, integrating maths into other 

subjects, and applying integrated teaching methods like STEM or STEAM. It can also 

involve using technology in math teaching. 

Teachers can implement IT at different levels, from intra-subject or 

multidisciplinary integration to higher-level interdisciplinary or cross-disciplinary 

integration. However, regardless of the forms, the Mathematics curriculum must 

maintain a coherent structure, where "knowledge strands" and "competency 

branches" are tightly connected. 

To integrate Mathematics with other subjects, key connections between 

interdisciplinary concepts or skills must be identified. These allow students to 

mobilize knowledge from multiple subjects to solve real-world problems. Therefore, 

lesson planning should focus on sequencing knowledge units in ways that link and 

support each other. IT in Mathematics does not undermine the logical structure of 

the subject but is a solution to reduce content overload and prevent increasing 

students' learning time. 

 

4. The Process of Designing Integrated Teaching Themes 

 

Based on the article by (Do Thi Hong Minh, Doan Thi Minh Hau, 2023), we 

propose the following five-step process for designing integrated teaching themes: 

Step 1: Selecting the Theme 

In this step, teachers identify the integration theme suitable for the students’ 

level, the facilities available, and the local conditions by reviewing all subjects to find 

content related to real-life or current events that match the students' cognitive 

levels. 
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Step 2: Identifying the necessary knowledge to solve the problem 

Teachers determine the content and knowledge to be included in the theme. 

These may come from one or several subjects, and they must align with the goals 

and connect logically. 

Step 3: Defining the Learning Objectives of the Theme 

Teachers need to define the knowledge and skills that students should 

achieve through this integrated theme. Additionally, the learning objectives should 

align with both general and specific competencies in Mathematics, particularly 

cross-disciplinary competencies. That can be formed and developed through the 

theme. 

Step 4: Designing the Integrated Teaching Activities 

In this step, teachers must perform the following actions: 

● Task 1: Defining the duration for teaching the integrated theme. 

● Task 2: Choosing the teaching methods, tools, and organizational formats 

for the integrated theme. 

Based on the objectives, competencies, and qualities that can be formed for 

the students, teachers must be flexible in combining teaching methods, using 

suitable tools, and organizing activities to stimulate students' creativity, 

collaboration, and proactive learning. 

● Task 3: Developing a teaching plan framework for the integrated theme. 

This involves outlining the teaching plan, defining what activities will take 

place, and their order. Teachers should clarify each activity's role in achieving the 

theme's objectives, plan the time allocation, and select the tools and methods to 

organize the teaching. 

● Task 4: Designing the teaching process for the theme 

Teachers create a detailed teaching scenario for the entire integrated theme. 

The process may include the following main activities: 

o Activity 1: Identifying the problem. 

o Activity 2: Researching foundational theory and proposing solutions. 

o Activity 3: Presenting, explaining, and finding the best design. 
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o Activity 4: Producing the product according to the selected design, testing, 

and evaluating during production. 

o Activity 5: Reporting on the product. 

Step 5: Defining Assessment Tools for the Learning Objectives 

Teachers develop assessment tools to evaluate the objectives for each 

integrated teaching theme, ensuring both the process and outcomes are evaluated. 

Teachers can use tools such as evaluation forms, tests, or reports to assess students' 

ability to apply knowledge to real-world problems. 

 

5. Illustration of integrated teaching in teaching Mathematics in seccondary 

school through the content "Solving problems by establishing equations and 

systems of equations"  

 

To illustrate the process of designing the topic of interactive teaching 

proposed above, we design and organize the teaching of the content "solving 

problems by establishing equations and systems of equations" in seccondary school 

through the following illustrative example: 

Example 5: Cross-disciplinary integration topic (STEM topic: “Preparing 

solutions according to required concentrations”) 

Step 1: Choose a topic 

Chemical reactions always create surprisingly beautiful images, in addition, 

their applicability is also recognized in everyday life. For example, sugar water or 

physiological saline are very familiar and indispensable things, so how to create 

such solutions without exceeding the allowed concentration? This topic will provide 

a method to mix a number of solutions according to the required concentration. 

Step 2. Identify the problems and knowledge needed to solve the problem. 

Integrated content: Students apply knowledge of Mathematics (system of 

first-order equations with two unknowns) with Chemistry (percentage 

concentration), Technology (using Excel spreadsheet software) and Engineering 

(how to mix solution) to complete the required solution mixed to the required 

concentration. 
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Step 3. Determine the teaching objectives of the topic. 

- Apply systems of equations (mathematics) and formulas related to 

percentage concentrations (chemistry) to solve practical situations. 

- Know how to analyze, calculate, weigh and measure to get the right amount 

of solute and solvent. 

- Follow the correct concentration preparation process according to the 

correct volume of each solution. 

- Serious and responsible with assigned work in the group. 

- Develop mathematical abilities in students: mathematical modeling 

capacity, problem solving capacity, mathematical thinking and reasoning capacity 

and mathematical communication capacity. 

Step 4. Design integracted teaching activities.  

Action 1. Determine teaching duration: 04 periods. 

Operation 2. Choose methods, means and forms of teaching the topic: This 

topic uses the teaching method of cooperative teaching. In order for lessons to be 

more effective and attractive, it is necessary to have the support of teaching aids: 

textbooks, projectors, laptops, various types of solutions,... Teachers and students 

need to prepare as follows: 

+ Teacher: lesson plan, study sheet, computer, projector, solution bottles 

(purified water, pure salt, granulated sugar, volume measuring cup, 2-piece scale, 

concentration meter solution...) 

+ Students: knowledge about percentage concentrations and how to solve a 

system of first-order equations with 2 unknowns, each group has 1 computer 

containing an Excel spreadsheet, notebook, pen... 

Action 3. Develop a framework for teaching the topic: 
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Time Content of main activities 

Section 1 

to period 3 

 

Activity 1. Identify the problem 

Activity 2. Problem solving activity 

- Research background knowledge and choose solutions; 

- Fabrication and testing of equipment; 

Section 4 

 

Activity 3. Product report 

- Students report products according to divided groups. 

 

Action 4. Design the process of organizing teaching activities:  

Activity 1: Identify the problem 

Students determine that the task is to mix a solution according to a given 

concentration. 

Specifically, the teacher will divide the class into 2 groups to practice mixing 

2 different types of solutions. 

 

Group 1 Group 2 

Mix 1 liter of sugar water with a 

concentration of 63% 

(know the density of granulated sugar 

is d=1.1 g/ml) 

Mix 1 liter of 0.9% physiological saline 

solution (know that the density of 

pure salt is 2.16 g/ml) 

 

Activity 2: Research background theory and propose solutions 
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Activities Chemistry Mathematics 

Activities of 

teachers 

 

- What ingredients are 

needed to make sugar 

water? 

- What ingredients are 

needed to mix physiological 

saline? 

- What is the formula to 

calculate the percentage 

concentration of any 

solution? 

- Knowledge of solving 

systems of first-order 

equations with two 

unknowns. (You can repeat 

the steps to solve a system of 

first-order equations with 2 

unknowns using the 

substitution method). 

Students’ 

activities 

(desired 

answers) 

 

Divide students into groups 

to discuss to answer the 

above questions. 

- To mix sugar water, you 

need to know the volume of 

granulated sugar and the 

volume of pure water. 

- To mix physiological 

saline, you need to know the 

mass of pure salt and the 

mass of pure water. 

- Formula to calculate the 

percentage concentration of 

any solution: 

 

In there:  

 is the volume 

 solute 

Students have understood in 

class lessons. 

Steps to solve a system of 

first-order equations with 2 

unknowns using the 

substitution method: 

Step 1: From an equation of 

the given system (considered 

the first equation), we 

express one unknown in 

terms of the other unknown 

and then substitute it into the 

second equation to get a new 

equation (only one unknown 

remains). 

Step 2: Use that new 

equation to replace the 

second equation in the 

system (the first equation is 

also often replaced by 
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 is the volume of 

solution 

 

 The relation representing 

one unknown in terms of the 

other unknown is obtained in 

step 1). 

Step 3: Solve the equation 

with one unknown, then 

deduce the solution of the 

given system. 

Step 4: Conclusion 

 

After repeating basic knowledge, the teacher gives direction from a general 

problem so that students can mix the solution to any desired concentration. 

 

Group 1 Group 2 

Calculate the number of grams of 

granulated sugar and the number of 

grams of pure water to create 1 liter 

of solution with a concentration of 

a%. (know the density of granulated 

sugar is d=1.1 g/ml) 

Calculate the number of grams of pure 

salt and the number of grams of pure 

water to create 1 liter of solution with a 

concentration of a%. (know the density 

of pure salt is 2.16 g/ml) 

 

Activity 3: Present, explain, find the best design. 

The two groups used their knowledge of the system of equations to come up 

with a general formula for the mass of each component in their group's solution to 

be mixed. 
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Group 1 Group 2 

Convert 1 liter = 1000 ml 

1 liter of water has a mass of 1kg = 1000g 

Call the mass of granulated sugar and 

pure water to be mixed x (grams) and 

y (grams) respectively. 

We have the system of equations: 

 

 

 

Call the mass of pure salt and pure 

water to be mixed x (grams) and y 

(grams) respectively. 

We have the system of equations: 

 

 

 

 

Activity 4: Manufacture the product according to the design plan that has been 

selected, tested and evaluated during the manufacturing process. 

In fact, after establishing the general formula, students can determine the 

specific mass of solvent and solute in each case: 

 

Group 1 Group 2 

Mix 1 liter of sugar water with a 

concentration of 63% (know the density 

of granulated sugar is d=1.1 g/ml) 

Mix 1 liter of 0.9% physiological 

saline solution (know that the 

density of pure salt is 2.16 g/ml) 

Call the mass of granulated sugar and 

pure water to be mixed x (grams) and y 

(grams) respectively. 

Call the mass of pure salt and pure 

water to be mixed x (grams) and y 

(grams) respectively. 
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However, if you can create an Excel spreadsheet, the time spent calculating 

and entering formulas will be shortened. Furthermore, if you are preparing multiple 

solutions with different concentrations, using a spreadsheet on a laptop will 

maximize its effectiveness. 

In addition to replacing the general formula, after establishing the general 

formula, the two groups can set up an excel spreadsheet to calculate the amount of 

solute and solvent needed. 

• Create spreadsheet: 

 
Figure 3 – Excel spreadsheet 

  

 

• Enter data into the columns of percentage concentration, solution volume, 

and specific gravity. 

• Use the solution formula found above to enter the amount of solute and the 

amount of water to be mixed into the column. However, to create a table to calculate 

the amount of solute (x grams) and the amount of water to be mixed (y milliliters or 

y grams) according to the required concentration (a%) and the volume of solution 

to be mixed (n milliliters), the number of grams of solute and the amount of water 
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above needs to be multiplied by n, or we have the formula to calculate x and y as 

follows: 

  

Then enter the formula into the Excel spreadsheet and the spreadsheet will 

automatically calculate the amount of solute (x grams) and the amount of water to 

be mixed (y grams) when entering the required concentration (a%) and volume of 

solution to be mixed (n milliliters), and is calculated as follows: 

 
Figure 4 – Excel spreadsheet to calculate the amount of solute and the amount of 

water needed to mix required concentration and  
number of ml of solution 

 

 

 

• solvents and solutes as required. 

+ Dissolve the mass of granulated sugar (pure salt) (according to the data 

found for each group) into a little pure water. 
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+ After the granulated sugar (pure salt) is completely dissolved, add water to 

the correct amount of pure water to ensure the concentration of the solution.  

+ After completion, ensure the solution is homogeneous. 

 
Figure 5 – Students practice mixing solutions 

   

Source: https://thcsnguyenthiminhkhai.edu.vn/tin-tuc-su-kien/hoat-dong-chuyen-mon/pha-che-
nuoc-muoi-sinh-li-0-9-bai-hoc-stem-to-khtn.html. 

 

Activity 5: Product report 

- The teacher asks each group to introduce the product they designed: 

+ State the difficulties in implementation; 

+ Experiences for success, explanation of reasons for failure (if any); 

+ Check and compare report content with evaluation criteria; 

- Each group of students presents their group's results. Students comment 

and give suggestions to other groups. 

- How do students use the system of equations to solve problems and 

problems that arise during the process of learning to design a bookshelf? Conclusion 

on the application of the system of equations. 

- Practical application:  

+ In life: Sugar water solution, especially diluted salt water, has many 

applications in life, used for eating, drinking, reducing blood sugar drops (sugar 

water), mild antiseptic, eye hygiene , nose (diluted saline). 

- Teacher asks students to state impacts on life; 

- Exchange groups, each group's score will be graded according to criteria 

based on the survey; 
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Figure 6 – Students report the products 

 

Source: https://thcsnguyenthiminhkhai.edu.vn/tin-tuc-su-kien/hoat-dong-chuyen-mon/pha-che-
nuoc-muoi-sinh-li-0-9-bai-hoc-stem-to-khtn.html. 

 

Step 5. Determine the target assessment tool (using a survey) 

Groups present their products to the class, evaluation criteria are according 

to the following table: 

 

Criteria Scorecard 

Group 

activities 

Participate in contributing positive comments (4 points) 

There are many creative ideas (3points) 

Solidarity, good cooperation, focused listening (3 points) 

Product 

Homogeneous solution (3 points) 

The data is approximately accurate, without too much 

deviation (can be checked again using a pocket calculator) (3 

points) 

The concentration of the solution is approximately accurate, 

without too much deviation (check with a solution 

concentration meter (3 points) 

Operate correctly during practice, in the correct order. (1 

point) 

Product 

presentation 

Correctly present the operations and order of execution (6 

points) 

Present clearly, logically, vividly (4 points) 
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Conclusion 

 

Integrated teaching is a global trend and has been implemented in Vietnam. 

Integrated teaching aimed at training individuals with 21st-century skills. The main 

purpose of integrated teaching is to help students find connections between 

subjects, links between learned knowledge and real life, from which they will be 

aware of the importance of knowledge's impact on the world and the development 

of society in the future. Integrated teaching has 4 basic levels: internal-subject, 

Multi-subject, Inter-subject, and Cross-subject integration as presented above. 

Integrated teaching in Mathematics according to the integrated teaching topic 

design process includes 5 steps that will help teachers orient the implementation 

steps and choose appropriate integrated teaching topics. Applying integrated 

teaching in Mathematics has proven to be effective, helping students flexibly use 

interdisciplinary knowledge to solve practical problems and fostering their passion 

for learning. The use of integrated teaching in teaching Mathematics has brought 

practical effects, helping students flexibly apply interdisciplinary knowledge to 

solve practical problems, creating excitement and passion for learning the subject, 

thereby contributing to the development of students' mathematical modeling 

capacity, problem-solving capacity and applying learned knowledge into practice. 
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