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CDIO approach and studies on occupational skills 

requirements of the economic sector, We have proposed 

professional skills to train students in economics by teaching 

Mathematics modules to meet the output standard. In this 

article, based on the results of the survey of professional skills 

training for economics students by teaching Mathematics 

subjects at Lac Hong University, The author proposes 

measures to teach mathematics in the direction of training 

professional skills for students in the economic sector to meet 

the output standards under the CDIO approach. 
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I. INTRODUCTION 
 

Improving  the quality, innovation in education and 

training are  the most important criteria for a university in 

the era of science and technology today. The innovation is 

the inevitable trend of the times and according to the 

strategic development of education is reported at the 11th 

National Party Congress “Educational development is the 

first national education policy. Radical innovation, 

comprehensive education in Vietnam towards 

standardization, modernization, socialization, 

democratization and international integration” [6]. 

One of the important innovations at Lac Hong University 

has been the development of high output standards with the 

CDIO approach. (Conceive – Design – Implement – 

Operater) [25]. Output standards represent the assertion of 

what a student should know, understand and be able to do 

at the end of the program. However, a big question is "What 

to teach students? And how to teach? For subjects in basic 

science and general knowledge to ensure the standard of 

output?”.   

CDIO is the approach to training in the direction of output 

competencies in universities. This model provides a 

scientific basis and a system of quality standards that assure 

higher education institutions to solve two key issues are: 

Teach students what (what to teach students?) and how to 

get students to understand (how to teach?). So these 

questions are also the purpose we have set out above, these 

are issues that need to be solved in higher education around 

the world in the context of knowledge boom, 

industrialization, internationalization, and other global 

issues. 

Focus on solving those problems, The "CDIO" model 

mentions 12 standards that reflect the overall process of 

training and quality management. Moreover, according to 

the CDIO approach, the output is designed for training 

groups there are four levels with sufficient detail to develop 

curriculum, teaching design and assessment. ([4]). CDIO 

theorists have developed a detailed list of knowledge and 

skills (“CDIO” outline) the structure consists of four levels: 

knowledge and reasoning; skills and personal and 

professional qualities; communication skills; idea forming, 

design, implement and operate the business context, social 

and environmental. Level 2 of the CDIO outline confirms 

the role of the subjects of basic knowledge for the output of 

the training program. It can be seen from the analysis that 

CDIO approach studies also aim to teach how to prepare 

graduates to meet the standards. This research should be 

conducted for each specific subject in the curriculum [1], 

[5].  

From the research on the output standards by the CDIO 

approach of the economic bloc and the studies on 

professional skills requirements in the economic sector, We 

have proposed professional skills to equip students in 

economics by studying Mathematic modules in order to 

meet the output standard [4]. Thus, it can be asserted that to 

teach the content of mathematics in the direction of 

ensuring professional skills for economics students, not 

only equipped with knowledge of mathematics, also need 

to focus on training professional skills for students. 

The CDIO positive teaching methodologies have given 

us a direction to develop teaching methods for the content 

of mathematics to help students achieve the professional 

skills they have studied. But, what are the specific measures 

that are based on which direction is the unanswered 

question? Therefore, the research “ Some measures to train 

professional skills through mathematics modules CDIO 

approach to meet output standards at Lac Hong University 

” is an essential requirement. 
 

II. RESEARCH METHODOLOGY 
 

Theoretical method: Analyze, summarize, collect 

information, research documents, … to establish theoretical 

foundation of the topic. 

Practical method: Method of observation, survey; 

Method of mathematical statistics: Process surveyed and 

actual data. 
 

III. STUDY RESULTS AND COMMENTS 
 

3.1. Current Situation of Professional Skills for 

Students of the Economic Sector in Lac Hong 

University through Teaching Mathematics 
3.1.1. Basic Skills Required for Students In Economics 

From research on CDIO approach output, research on 

skills requirements and the role of mathematics in the 
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economic sector, We have proposed professional skills that 

need to be trained for economics students by learning Math 

modules in order to meet the required standards [13]. Thus, 

it can be said that to teach the content of mathematics in the 

direction of ensuring professional for students in the 

economic sector is not only equipped with knowledge of 

math, but also need to organize professional skills training 

for students. 

 

Table I. Table of the professional skills needs to be practiced through the study of mathematics 

SERIAL SKILL CONTENT SYMBOL 

1 Skills to use the language of mathematics in economic activity Skill1 

2 Teamwork skills Skill2 

3 Creative thinking skills Skill3 

4 Critical thinking skills Skill4 

5 Self-learning skills Skill5 

6 Modeling skills in situations economic practice Skill6 

7 Skills in the research application in practice Skill7 

8 Skills in collecting, analyzing and processing information Skill8 

9 Problem solving and decision-making skills in economic analysis Skill9 

10 Information technology skills Skill10 

 

3.1.2. The Current Situation of Professional Skills 

Training for Economics Students through 

Teaching Mathematics Modules At Lac Hong 

University: 
In [14], the current situation of professional skills training 

for economics students through teaching Mathematics 

modules as follows: 

- The level of formation and development of students' 

current skills through studying the Mathematics 

module at Lac Hong university mainly average, good 

and excellent are limited. Skills 3 (creative thinking), 4 

(critical thinking), 5 (self-study) and 8 (data collection 

and processing) are formed and developed better than 

the rest. 

- Initially, teachers paid attention to the practical 

situations of economics in teaching Mathematics to 

students, but not much and generally did not meet the 

requirements of the profession.. 

- Some skills are regularly practiced such as: Data 

analysis, self study. Some skills have been trained, but 

not as much as: Teamwork, problem solving, modeling 

and some skills are just mentioned such as information 

technology application, use of knowledge in practice. 

- Through the survey, we recognize that some reasons 

leading to the practice of professional skills for 

students in the economic sector are limited as above: 

+ The program is quite heavy in theory, not oriented 

much application. 

+ Teachers teach their own way, not the demands of 

economic practice, which means that they have not taught 

mathematics in the direction of meeting the output 

standards of the study. 

+ There is no direction to develop professional skills for 

students in the teaching process in a purposeful and specific 

way. To improve the professional practice of students, we 

need to do the following: 

+ Developing teaching methods develop specific skills 

for students in the study of Mathematics. 

- Enhance the knowledge and skills of mathematics in the 

field of occupational economics, which will help students 

to apply the subjects to their careers in the future. 

+ Developing a large work assignment system: 

Accounting, Finance, Management, etc. to help students in 

each field have many opportunities to familiarize 

themselves with the application of mathematics to solve 

their professional practice. 

+ Curriculum development in the direction of training 

professional skills for students in the economic sector for 

the Mathematics module. 

From the above situation, we realize that the research 

“Some measures to train professional skills through 

mathematics modules CDIO approach to meet output 

standards at Lac Hong University ” is an essential 

requirement 

3.2. Measures of Teaching Mathematics in CDIO 

Approach to Meet the Output Standards 

3.2.1. Orientations for the Development of Measures 
First, proposed pedagogical measures must be based on 

the social human resource requirements of the economy, the 

content platform that students can face in real life. 

Second, proposed pedagogical measures must ensure that 

the CDIO 6 standards of learning experience, the CDIO 7 

standard for the application of positive teaching methods. 

Third, proposed pedagogic measures create difficulties, 

obstacles, and strengths so that students can participate in 

the process of solving practical problems associated with 

the economy leading to the formation of new knowledge 

and practice skills. 

Fourth, the system of pedagogical measures must ensure 

the stimulation of student interest, in order to promote the 

positive and intellectual capacity of students. 
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Fifth, suggested pedagogical measures must ensure the 

feasibility, ensure the output standards for students in the 

economic sector of Lac Hong University. 

3.2.2. The Methods of Teaching Mathematics Follow 

CDIO Approach to Meet the Output Standards 

Measure 1: Teaching new knowledge through the 

development of economic problems. 

a. Purpose, Meaning 
Before a problem or a specific situation teachers set up, 

problem-solving activities of students will be done, they 

have to learn, thinking to identify problems; attempt to 

resolve those issues. Then students will do it yourself the 

following steps: draw formula, prove theorems, find the 

best solutions and most concise  the problem of theory or 

practice,... Consequently, students perceive mathematics 

knowledge and learn to self-discovery [2], [8], [9]. 

This method trains the creative thinking skills, solutions 

and suggestions, thinking judgment, judgment. (Skill3, 

Skill4). 
b. How to Implement 

In the course of teaching, each content knowledge is 

presented starting with a situation or a specific problem 

related to the economy. The analysis of the situation 

through the questions suggests the problem will  stimulate 

students' thinking and help students find out the knowledge, 

thereby they can absorb easily. Such as teaching situations, 

random quantities with a Bernoulli distribution  
The teacher mentioned the problem. A machine 

produces a type of product. The probability that a product 

made is defective products is 0.1. Once the machine 

produces 3 products. Please tabulated probability 

distribution the number of defective products in 3 products 

are made. 

The teacher mentioned the problem. A bookstore buys 

books from the publisher for 20,000 VND / book. The store 

sells books at the price of 30,000 VND/book, at this price 

will sell 120 books per month. The store has a discount plan 

to stimulate purchasing power, and they estimate that for 

every 1000 VND that goes down in price, each month will 

sell more than 15 books. Demonstrate the monthly profit of 

the store for the sale of this book by a function of selling 

price and find the optimal price? 

The teacher posed the questions suggests following: 

1. 1. Define Random Variable and Find its Value? 
Expected answer: Find the profit function at the selling 

price and determine the optimal selling price. 

The teacher suggests students to set up "unknown" for the 

problem: Call x is the new price of a book, condition: 20 ≤
𝑥 ≤ 30, when P(x) is the corresponding profit function. 

2. Please Specify the Profit Formula P(x)?  
Expected answer: Profit is calculated by: (number of 

books sold). (profit / book) 

3. Find the Number of Books Sold that Corresponds 

to the New Price? 
The expected answer: 120 + 15. (the amount is reduced) 

 

 = 120 + 15(30  x) = 570  15x 
 

4. Profit a Book Corresponding to the New Price?  
The expected answer: 20x . 

5. Look for profit function? 

The expected answer: 

P(x) = (570  15x) (x  20) 

= 15 x2 + 870x  11400 

Teacher consolidation: Thus, the problem becomes the 

maximum and the maximum value of parapol: 
 

P(x) = 15 x2 + 870x  11400 

Measure 2: Enhance examples and exercises in the 

direction of applying mathematical tools to solve specific 

problems set in the economy 

a. Purpose, Meaning 
Practice play a decisive role of cognitive processes,  is 

the standard of truth of Mathematics and other sciences. 

Practicality of mathematics expressed through application 

of Mathematics in practical life. Practices also have an 

important role in the formation for students’ problem-

solving skills because it is a very favorable environment 

training for students, develop the skills, techniques and 

knowledge learned to master.  

Improved teaching methodology according to CDIO: 

Problem-based learning [22], [23]. 

This measure contributes to training: Problem solving 

skills include: Problem analysis, problem understanding, 

selection and identification of solutions, implementation of 

solutions, evaluation of results (Skill 9).  

During the teaching process, the teacher gives examples 

and assignments according to the use of each knowledge 

content to solve specific problems in economics. This not 

only helps students be more interested in learning, but also 

gives students the knowledge of mathematics as a tool used 

to solve problems related to their future professional 

practice.  Examples are the following: 

- Apply function to the problem: Construct a function 

that expresses the relationship between two linear 

quantities; Find the profit function, revenue function… 

Example 1. At the beginning of the year, prices for P 

products on the domestic market were rising at constant 

rates. At the beginning of June, the price of P products is 

80,000 VND / item and at the beginning of November, the 

price of P product is 100,000VND / item. Let's express the 

price of product P by a function of time and graph. 

Determine the price of product P at the beginning of the 

year.  

- Apply derivative, extreme value function to 

problems: Calculate the speed and amount of change in a 

function; Calculating the marginal value; For the marginal 

function, the initial function is computed; Find the smallest 

cost, the largest revenue in the supply and demand 

relationship problem; Find the number of orders in each 

batch to minimize the total cost; Continuous interest 

calculation. 

Example 2. Suppose you now deposit into the bank 200 

million with the annual interest rate unchanged at 12%. 

Calculate the amount you receive after 4 years if interest is 

paid: a) At the end of each quarter; b) Continuously.  

- Integral application determines the problem: Know 

the change rate of the quantity ( )Q t  is Q (t). Quantify the 

change of Q when t changes from a to b. 

Example 3. A grocery seller receives a package of 10,000 

kilograms of rice and the rice will sell out within five 

months at a constant rate of 2,000 kilograms per month. If 
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the storage cost is 1000 VND / kg / month, how many 

storage costs do you have to pay in the next 5 months? 

- Application of differential equations in economics  

Example 4. It is estimated that demand for oil is 

increasing exponentially with a rate of 10% per year. If the 

demand for oil is 30 billion barrels a year, what is the 

customer's demand for oil in the next 10 years? 

- Application of matrix, matrix operation, linear 

system of linear equation into the problem of production 

planning, optimization problem… 

Example 5. The food processing company needs to 

process a fast food that contains all three nutrients, protein, 

carbohydrate and fat. They are taken from three types of 

foods: A, B, C. The amount of nutrients available in 100g 

of each food and the needs of each nutrient is given in the 

table below: 

 

Table II. Nutrition Needs Table 

Nutrition 
Nutrient content 

Need (g) 
A(g) B(g) C(g) 

Protein 36 51 13 33 

Carbohydrates 52 34 74 45 

Fat 0 7 1,1 3 

 

Look for the volume of each food A, B, C needs to use to 

process a fast food unit, to meet the nutritional needs set 

out. 

Measure 3: Enhance knowledge-based methodology in 

the form of three-step process for practical problems. 

a. Purpose, Meaning  
Solving exercises are one of the activities that play an 

important role in teaching mathematics. Teachers therefore 

need reasonable pedagogical measures to effectively 

organize teaching activities that will contribute to 

improving the quality of learning, as well as helping 

students to practice problem-solving skills, the problem 

here is the specific requirements of the problem [3], [20], 

[24]. 

This measure will contribute to the training of students: 

Modeling skills in situations economic practice, skills to use 

the language of mathematics in economic activity, skills in 

the research application in practice (Skill1, Skill6, Skill7). 

b. How to Implement 
From studying the practical situation in teaching basic 

sciences (Mathematics, Physics, ...) and career-specific 

courses at Lac Hong University, in particular students are 

required to immediately solve practical problems, also refer 

to the process of "mathematical fact" of the PISA program 

… Applied to teaching mathematics to students, we aim to 

develop a process to organize students to use mathematical 

tools to solve real problems as follows: 

Step 1. Mathematical modeling: 
Students convert the math problem into a mathematical 

model, put it in a language appropriate to the knowledge, 

mathematical tools. 

Step 2. Dealing with mathematical models: 

Students solve problems with mathematical knowledge 

and tools. 

Step 3. Convert results:  

Answer the real question. 

Example 

Problem. It is necessary to produce a rectangular shaped 

container with no surface above (Open the lid - as shown), 

The bottom is rectangular with a length of 3/2 times the 

width (due to aesthetic requirements) and volume V = 15 

liter (1 liter = 1 dm3). The cost of raw materials to produce 

every dm2 of bottom and sides is $ 2. Determine the size of 

the lake (determine the length, width, height) to the cost of 

raw materials to produce the smallest lake and calculate the 

smallest cost? 

 

 
 

Step 1: Mathematical modeling design 

Call x  is the width and height of the rectangular box, 

condition: 𝑥7  h > 0. And C(x) is the cost of materials. 

First, we perform  h  through x . According the test: 
 

 
 

Cost function ( )C x  identified: (Total area). (cost /1 

dm2) With the total area of the box: 
 

 
 

Therefore the cost function is: 
 

 
  

Step 2: Handling 

The problem becomes finding the minimum of a 

function: 
 

 
 

We have: 
 

2 2

3 3

100 100
( ) 6 ;   ( ) 0 6 0

50 50
2,554; 58,72

3 3

C x x C x x
x x

x C
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Variable table: 

 
 

Step 3: Converts answers to real-life questions 

So the size (approx.) of the tank to the minimum cost of 

raw materials is: Width: 2,55dm ; Length: 3,825dm ; 

Height: 1,537dm . The lowest cost is: ( ) 58,72C x
(USD). 

Measure 4: 

Enhancing large-scale "project" assignments for students 

to manipulate mathematical problems solving practical 

problems in economics. 

Improved teaching methods by CDIO: Project-based 

learning, group work. 

a. Purpose, Meaning 
Measures used to optimize the use of mathematics in 

economic practice, by requiring students to study projects, 

requirements to learn to enter economic practice. 

This measure can be said to be the main measure in 

teaching mathematics towards the formation and 

development of professional skills in economics. If the 

teacher uses this method appropriately in teaching 

mathematics subjects, students have more opportunities to 

interact with economic practice; increasing the student's 

ability to access professional practice from which the 

student is motivated, the need for formation and 

development of professional skills in the economics 

profession [16], [17]. 

This measure will contribute to the training of students: 

problem solving and decision-making skills in economic 

analysis (Skill 9), skills in collecting, analyzing and 

processing information (Skill 8), information technology 

skills (Skill 10), teamwork skills, self-learning skills (Skill 

2, Skill 5). 

b. How to Implement 
In teaching Mathematics, teachers can assign 

assignments as learning projects for groups of students with 

specific topics of mathematical content, some topics need 

to be explored so that students can see the application of the 

knowledge of mathematics into economic practice such as: 

1. Matrix - Linear system of linear equations for 

economic applications. 

2. Function - derivative applied in economics. 

3. Differential equations for economic applications. 

4. Characteristic parameters of random quantities. 

5. Random variable and probability distribution law 

6. Statistical. 

For example, with the topic "Statistics", facilitators can 

ask for the following assignments: “A survey of students' 

expenditure outside of the province of Lac Hong University 

has provided a reasonable outlook for students." with 

requirement: 

1. Survey a sample of size 300? 

2. Calculate the characteristic parameters of the survey 

sample? 

3. Estimate the average monthly expenditure of students 

from other provinces at Lac Hong University? 

4. Currently, the rate of students from other provinces at 

Lac Hong University is spending at 2.4 million 

VND/month is about 60%. Please confirm the above 

with a meaning level of 5%? 

5. Solving problems using Excel software? 

Duration: 1 week 

Reporting time: 2 periods 

The implementation of this project has helped students 

directly collect and process data, and helps students apply 

knowledge learned in practice. In addition, students will 

have the necessary experience and meaning in learning 

subjects, thereby forming and developing skills: data 

collection, data processing, problem solving, information 

technology application, group work... 

Research Results and Survey 

Content, Methods, Evaluation Aims and Object of 

Surveying 

With the aim of evaluating the effectiveness of the 

application of teaching methods towards occupational skills 

training for students through Advanced Mathematics 

course, after impact methods with the lecturer in charge of 

subject, we conducted a survey on the subject is first year 

student of Faculty of Finance and Accounting and Faculty 

of International economic business, Lac Hong University, 

school years: 2017 to 2018. Votes have clear data to use for 

statistics in the survey was 152. 

Research methodology, at the time survey: Information 

and Documentation Center of Lac Hong University 

conducted a survey on student course evaluations after 

students semester exam in that subject, the survey was 

carried out through the website.  

Tools and content assessment survey: Questionnaire for 

the survey includes 20 questions with level scale: 5 = totally 

agree, 4 = agree, 3 = no ideas, 2 = disagree, 1 = totally 

disagree.  

Survey results 

Survey findings are taken from Information and 

Documentation Center of Lac Hong University (Here only 

lists of questions related to skills-table 3). 
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Table III. Course evaluation results of Advanced 

Mathematics courses of students in academic year 2017-

2018. 

Ordinal CONTENT SURVEY 

STUDENT'S 

COMMENTS 

1 2 3 4 5 

1 

The teacher organizes, 

guides group activities for  

students to reinforce lessons, 

expand awareness and 

adoption of knowledge 

0 0 12 130 10 

2 

Teachers teaching methods 

toward raising issues, 

stimulate critical thinking 

and creativity of learners 

1 2 4 135 10 

3 

During school hours, 

Teachers focus on 

developing expression skills, 

problem-solving skills of 

students 

2 6 5 121 18 

4 

Lesson content connects with 

the real life, in association 

with future career majors 

5 5 13 119 10 

 

Survey results show that the majority of students agree 

with the comments set out, in there the rate agree and totally 

agree, high in the critical comments related to teaching 

towards skills training in standard learning outcomes. 

Specific question No. 1: “Teacher organizes, guides group 

activities for  students to reinforce lessons, expand 

awareness and adoption of knowledge” have 92.11% 

students, question No. 2: “Teachers teaching methods 

toward raising issues, stimulate critical thinking and 

creativity of learners” have 95,39% students, question No. 

3: “During school hours, Teachers focus on developing 

expression skills, problem-solving skills of students” have 

91,45% students choice answers are agree and totally agree. 

Moreover, if comparing the percentage of students pass an 

annual examination, namely academic year 2015 - 2016 are 

60.2%; 2016 - 2017 are 67.5%; 2017 - 2018 are 85.4%, and 

when compared to the survey results of the school year 

2016 - 2017 we noticed there was a positive change, this 

insists that these measures have contributed to the teaching 

of subjects respond to standard learning outcomes, as well 

as contact with the practical applications for job from 

Advanced Mathematics course. 

 

IV. CONCLUSION 
 

Therefore, the study proposed the method of teaching 

mathematics in accordance with the CDIO approach to 

meet the standards of output has initially oriented teaching 

subjects for students in the economic sector at Lac Hong 

University.  

The initial results show that students study math in a more 

positive way, especially the ability to apply Math to solve 

the problems of professional practice is raised significantly. 

This gives us a basis for completing and synchronizing the 

objectives, contents and methods of teaching subjects with 

the objective of vocational training aimed at meeting the 

output standards developed by the CDIO approach. 
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