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PREAMBLE 

1. Reason for choosing the thesis 

1.1. Thinking is a specific type of human activity. It is through thinking that 

human beings are able to discover and conquer the world. Thanks to the thinking 

that people constantly improve and develop the system of production tools in 

order to achieve higher labor productivity; human labor is increasingly liberated. 

Thanks to the thinking that the science and technology are constantly improving, 

production is increasingly developed to meet the material and spiritual needs of 

social life. 

Algorithmic  thinking is a type of thinking that is closely linked to the 

execution of processes that involve in several steps arranged in a certain 

sequence resulting in the solution of any given task. The development of 

algorithmic thinking is very helpful for the establishment of habits of tidiness, 

planning and discipline in labor.  

Technical  thinking is a general reflection of technical principles, technical 

processes, technical devices, objects in practice in technical language (words or 

diagrams, drawing structure or technical structure). It can be said that technical 

thinking is a way of acknowledging objectively practice by "technical prism", 

for example: acknowledge any object in cubic form; recognize any process, 

transformation, or phenomenon in the mechanism of formation of stages, 

process of transformation ... With the technical thinking, when facing with any 

situations which need to be resolved in practice, the case is that people are 

always interested in answering the question: Is this task feasible? Which 

measures shall be applied? What s the principle used in such measures? How are 

such measures carried out? How effective are such measures? Which stages of 

such measures can be improved?  

In technical Colleges, Advanced Mathematics is aimed at helping students 

obtain necessary mathematical knowledge and skills to apply to the study of 

technical subjects. Contents and teaching methods of advanced mathematics 

have great potential to be exploited to develop the algorithmic thinking and 

technical thinking for students of technical colleges. There are several possible 

cases suitable to the development of such types of thinking as follows:  

- Calculations with numbers, algebraic expressions always follow a newly 

strict procedure that minimizes errors and gives reliable results; 

- The process of forming many mathematical concepts and arangement and 

formation of subject contents must be in a certain order and can not arbitrarily 

change such order; 

- The solution of numerous mathematical formulas can be constructed into 

algorithms; 

- The solution of situations in mathematics requires the mobilization of 

various knowledge, technique and methods to bring about efficiency; 

 



2 

 

- Ability to use technical means and the support to calculation with data are integral 

part of the human capacity in technical work. Putting mathematical problems into 

practice in the process of teaching advanced mathematics has the effect of 

consolidating knowledge, developing algorithmic thinking and technical thinking, and 

training the skills and educating the consciousness of students. 

 Therefore, teaching mathematics in general, the topic of advanced mathematics 

in particular contains many potentials that can be exploited in order to develop the 

algorithmic thinking and technical thinking for students. Therefore, we choose the 

topic: "Developing algorithmic thinking and technical thinking for students of 

technical colleges in teaching advanced mathematics”.   
2. Purpose of research: Based on the theoretical and practical research of 

developing algorithmic thinking and technical thinking for the learner, 

recommend measures of developing algorithmic thinking and technical thinking 

in teaching advanced mathematics to contribute to the improvement of 

vocational training quality for students of technical colleges. 

3. Objects and ubjects of research 

3.1. Objects: Process of teaching mathematics at the Technical Colleges. 

3.2. Subjects: Methods of teaching advanced mathematics to develop 

algorithmic thinking and technical thinking for students of technical colleges. 

4. Scientific hypothesis: During the process of teaching advanced mathematics, 

if the formation and implementation of some reasonable pedagogical methods 

can be realized, it will posibly develop algorithmic thinking and technical 

thinking for students, contributing to improve the quality of vocational training 

in technical colleges. 

5. Research tasks: - Research the theoretical bases for development of thinking 

in general and algorithmic thinking and technical thinking in particular; - 

Analyze the potential development of algorithmic thinking and technical 

thinking of the advanced mathematic curriculum in the vocational training in 

technical colleges; - Survey actual development of algorithmic thinking and 

technical thinking for students in some technical colleges; - Form some 

measures of developing algorithmic thinking and technical thinking for students 

in the process of teaching advanced mathematics in technical colleges; - Test the 

feasibility and effectiveness of the proposed measures. 

6. Scope of research: - Focus on the development of algorithmic thinking and 

technical thinking for students in the process of teaching advanced mathematics 

for students in the fields of metal cutting, welding technology and automobile 

technology; - Experimental pedagogy for the first-year students of the Vietnam – 

Korea Vocational College. 

7. Methodology 

7.1. Method of theoretical research: research documents related to thesis topic. 

7.2. Method of survey - observation: Survey perceptions of teachers and 

students, and actual state of teaching in the direction of developing algorithmic 
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thinking and technical thinking for students. Attend some hours at other colleges 

to find out the reality of teaching in the direction of developing algorithmic 

thinking and technical thinking for students in technical colleges. 

7.3. Method of experts: Consult, refer to experts’ opinions. 

7.4. Method of Case Study: For students in technical colleges, in some classes, 

students shall be assigned to two or three shifts (assigned during the practice 

time), so we choose from 3 to 5 students in each shift for additional follow-up 

during the experimental teaching. 

 7.5. Method of pedagogical experiment: Apply the pedagogical experiment to 

students in technical colleges to test in practice the feasibility and effectiveness 

of the proposed pedagogical measures. 

7.6. Mathematical mathematical statistics: Handle survey and experimental results. 

8. Contribution of the thesis 

8.1. Theory: - Systematize and clarify the theoretical foundations of developing 

algorithmic thinking and technical thinking for learners; - Contribute to clarify 

the contents of algorithmic thinking and technical thinking in teaching the 

advanced mathematics for students in technical colleges; - Identify components 

of algorithmic thinking and technical thinking that need to develop in teaching 

the advanced mathematics for students in technical colleges.  

8.2. In practice: - Develop a number of pedagogical methods of developing 

algorithmic thinking and technical thinking for students in technical colleges in 

teaching specific contents of advanced mathematics. Provide reference 

documents for advanced mathematics teachers, contribute to improving the 

effectiveness of teaching advanced mathematics in technical colleges; - 

Contribute to the renovation of teaching method of advanced mathematics, 

demonstrate the feasibility of equipping with algorithmic thinking and technical 

thinking for students of technical colleges.  

9. Arguments: - Components of algorithmic thinking and technical thinking 

should be developed in teaching mathematics; - Method of developing 

algorithmic thinking and technical thinking for the students in the fields of metal 

cutting, welding technology and automobile technology of the technical colleges 

in the process of teaching advanced mathematics; - Feasibility and effectiveness 

of the measures of developing algorithmic thinking and technical thinking for 

students in technical colleges. 

10. Structure of the thesis: Other than preamble, conclusion, references and 

appendices, the content of the thesis consists of 3 chapters: 

Chapter 1. Theoretical and practical grounds. 

Chapter 2. Some measures of developing algorithmic thinking and technical 

thinking for students in technical colleges in teaching advanced mathematics. 

Chapter 3. Pedagogical experiment. 
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CHAPTER 1 

THEORETICAL AND PRACTICAL GROUNDS 

1.1. Overview of the research  

1.1.1. A brief research of thinking 

1.1.2. Research on development of theoretical thinking in teaching 

mathematics 

1.1.3. Research on development of technical thinking in teaching technical 

subjects, vocational subjects 

1.2. Algorithmic thinking and technical thinking in teaching mathematics 

1.2.1. Algorithmic thinking in teaching mathematics 

1.2.1.1. Concept of algorithmic thinking 

Nguyen Ba Kim proposed the concept of algorithmic thinking as: "Algorithmic 

thinking is a kind of mathematical thinking that is closely related to the 

implementation of thinking activity, arranged in a certain sequence resulting in 

the solution of given tasks"and pointed out five mathematical teaching activities 

which apply the algorithm, namely: (T1) Perform activities in a certain sequence 

in accordance with any given algorithm, especially the process of presenting an 

algorithm that the learner has known explicitly or implicitly; (T2) Analyze an 

activity into component activities and rearrange in a defined sequence; (T3) 

Describe accurately the process of conducting an activity with a finite number of 

steps in a given sequence; (T4) Generalize an activity on individual objects into 

an activity on a layer of objects; (T5) Compare different ways of the same job 

and find the optimal one. 

      The mode of thinking that denotes the ability to carry out activities (T1) - 

(T5) is called as algorithmic thinking. Each type of activity from (T1) to (T5) is 

a component of algorithmic thinking. The first component demonstrates the 

ability of performing the algorithm, the four later components demonstrate the 

ability of forming algorithms. Therefore, he said that in the context of teaching 

mathematics, it can be considered the algorithmic thinking as a kind of 

mathematical thinking. 

      According to Wang Yangming's research results, he applied the operational 

viewpoints and knowledge of the algorithm to result in the concept of 

algorithmic thinking based on T1 to T5 activities of algorithmic thinking. 

      In this thesis, we agree with author Nguyen Ba Kim and the results of Wang 

Yangming's research results on the concept as well as activities from (T1) to 

(T5) of algorithmic thinking; on the basis of such activities, we point out the six 

components of the algorithmic thinking that need to be developed in teaching 

mathematics.  

1.2.1.2. Some components of algorithmic thinking need to be developed in 

teaching mathematics. 

      From the research of some viewpoints on the composition of algorithmic 

thinking, and based on the analysis of the bases and opinions of algorithmic 
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thinking, we recommend some components of the algorithmic thinking that need 

to be developed in teaching mathematics: 

Component 1: Evaluate the feasibility of a process included a finite number 

of steps given in the form of an algorithm. 

       In fact, there are some processes listed as algorithms but failing to do so, if 

we do not consider in advance but follow up to the solution of such process, it is 

unlikely to be effective and time-consuming. One of the qualities of industrial 

workers is to make the products in a certain process. However, the process must 

be evaluated for its feasibility and risks. 

Component 2: Perform processes included a finite number of steps 

arranged in a specified order to accomplish a certain task. 

     When the students practice the system of equations with various solutions, 

which must be performed in sequence resulting in the solution of the system. 

Therefore, practicing for the students such type of exercises helps the formation 

of first component of algorithmic thinking.  

Component 3: Divide an activity into component activities, in a certain 

order. 

Component 4: Use language to describe rules that include a finite number 

of steps arranged in a certain order. 

      In mathematics there are many mathematical problems that can be used in 

many different languages such as: common language, block diagram language, 

programming language, drawing language, etc... to describe the steps of 

solution; upon some finite steps, the result will be found out. For example, to 

solve the quadratic equation ax
2
 + bx + c = 0 (a 0), we can describe the 

algorithm in the languages listed belows: Way 1: Use the normal language; Way 

2: Use block diagram language; Way 3: Use Pascal programming language. 

Such example helps students understand more about the use of the language to 

describe the rules after performing a finite number of steps that follow a certain 

sequence to result in the result. 

Component 5: Generalize solution of a specific mathematical problem, thereby 

recommend a process and algorithm for solving a mathematical form. 

     In teaching mathematics, there are many forms from a particular 

mathematical problem that can be solved in many ways, depending on the 

direction of exploiting different solutions, we can create new mathematical 

problems that are general or similar to the given mathematical problem.  

Component 6: Analyze and evaluate algorithms to choose the optimal algorithm. 

    During the mathematical problem solving, students may come up with 

different ways of solving problems; however, the analysis and selection to find 

out the optimal solutions is lacking in the students. Therefore, training the 

STUDENT to make these examples will have the effect of stimulating the 

motive force and forming the methodological knowledge for the students. 
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1.2.2. Technical thinking in teaching mathematics 

By now, in spite of various researches of technical thinking, neither unified 

definition has been given nor interested in. In this thesis, the author only considers 

worked with two technical thinking sections; firstly, the technicak thinking indicated 

in technical subject and vocational training subkect; secondly, the technical thinking 

indicated in teaching activities of other subjects including mathematics. Therefore, in 

this thesis, regarding the technical thinking, we offer the concept of technical 

thinking associated with the activity of teaching mathematics. 

1.2.2.1. Concept of technical thinking 

Some psychological and education textbooks on technique and vocational 

training in Vietnam have just given opinions in the general form: "Technical 

thinking is a general reflection of technical principles, technical processes, 

technical equipment in technical language (verbal or in the form of diagrams, 

diagram structure orl or technical structure) to address the tasks set out in 

practice." That is the kind of thinking that arises in the field of technical work to 

solve technical problems. According to Nguyen Canh Toan, there are seven 

types of thinking that need to be practiced in mathematics, including the 

technical thinking. According to him, "Technical thinking is directed to find out 

any tactics for transforming from original forms into more favourable ones to 

reach the purposes. In mathematics, it is the thinking oriented to find out 

specific transformations of all kinds (algebra, geometry, analysis, etc.) to make 

any mathematical problem be easier one." 

From the analysis and research of the technical thinking in the scientific 

subjects in general, especially based on the analysis of aspects of technical 

thinking in teaching mathematics, we think that three components including 

mathematical principles, mathematical transformation techniques and 

application of mathematics in practice have a dialectical effect on each other in 

the process of technical thinking to create specific structure of technical thinking 

in teaching mathematics. Thereofore, we have the idea: "In teaching 

mathematics, technical thinking is a kind of applicable thinking of 

mathematical knowledge, principles, technical operations, methods and 

specific processes to solve any problems given in the training targets."  
The technical thinking can be considered as a view of world "through 

technical prism". For example, acknowledge any subject or object in the 

cubiform; Acknowledge any process, any change, any phenomenon under the 

mechanism of formation, and processes of transformation; Assess the perfection 

of any phenomena according to technical standards, effective applicability and 

aesthetics; 

Based on the concept of technical thinking, in this thesis, the author only 

considers and work with the technical thinking indicated in teaching 

mathematics. Therefore, to develop the technical thinking for students, it is 

required to apply the knowledge of mathematics in three aspects as follows: 
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Aspect 1: Techniques used in mathematics, including: calculation 

technique, technique for transforming mathematical objects from one form to 

another (retaining its essence), technique of drawing, shaping, splitting of 

mathematical objects, techniques of using properties of mathematical objects to 

serve the solution of mathematical problems...   

Aspect 2: Methods, process of applying mathematical knowledge to 

practical situations, recognition of the mathematical basis in the technical 

structure. When teaching mathematical knowledge to students, it is important to 

know that how such knowledge is applied to the specific science and how it is 

applied. In the general engineering and cold manufacturing industries, turning, 

milling, planing, grinding, welding, forging, mound ... in particular, each 

occupation has its own calculations. However, in the course of work there are 

always common computational problems that any profession is likely to need. 

We think that the methods and process of applying mathematical knowledge to 

practical situations are very necessary because they complement shapes, 

machine parts and objects... to the process of calculation. 

Aspect 3: Apply scientific and technical products and technical means to 

support the solution of mathematical situations. In the training program at 

Technical Colleges, many modern technological equipment have been put into 

the teaching and practice process, such as: regarding students of faculty of metal 

cutting, CNC lathe is used for cutting metal under the available design; 

regarding students of faculty of welding technology, such modern technological 

products as virtual welding are used for students to practice when welding 

cylinders, cubes, .... However, during the practice, students face with many 

situations that require common technical tools (such as straight rulers, tape 

measure , Ethers, compasses, etc.) to calculate the problems given in practice. 

For example, use ethers and straight ruler to divide the circle into six equal parts. 

In such three aspects, there is technical level corresponding to the field of 

activity. This is the basis for the development of some components of the 

technical thinking that need to be developed in teaching mathematics. 

1.2.2.2. Some components of technical thinking need to develop in teaching math 

     From the research of some opinions on the composition of technical thinking, 

specifications and based on the analysis of bases and perceptions of technical 

thinking and analysis of technical thinking based on three levels in teaching 

mathematics, we suggest the following components of the technical thinking that 

need to be developed as follows: 

Component 1: Perform technical transformations of mathematical objects (such as 

numerical expressions, word expressions, mathematic problem statements, etc.) to 

propose directions and solutions of solving mathematical problems. 

     This component is formed on the first aspect of technical thinking, ie, know 

the way to exploit mathematical knowledge with modified techniques to solve 

given problems, such as solve a mathematical problem, demonstrate a problem 
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in mathematics, construct a problem in mathematics, construct mathematical 

concepts, ... 

Component 2: See the applicability and reflection of mathematical knowledge 

in practice. 

    This component is based on the second aspect of technical thinking, 

acknowledging the applicability of mathematical knowledge to explain any 

phenomena, things, activities associated with the engineering sectors as one of 

the most important features of technical thinking. In teaching in general and 

application in teaching mathematics in particular, learners have conditions to 

apply mathematical knowledge to explain phenomena, things and principles in 

the technical professions. 

Component 3: Exactly perform operations, master technical means to solve 

mathematical  problems 

    This component is based on the second aspect of technical thinking, in order 

to firmly form mathematical principles; it is necessary to create and imprint in 

the learner the image of the object mentioned by such principles. To do so, it is 

required to improve the learners with mathematical transformation techniques to 

create visual images. The mathematical principles are basic materials, the basic 

stem cells to build the process of thinking, cognitive process of learners. Hence, 

in order to form and develop the technical thinking for learners, it is necessary to 

see the way, method and the process of using mathematical knowledge in 

solving practical problems. 

Component 4: Recognize the mathematical basis of technical devices and their 

usage in professions, thereby be aware of technical improvement in production 

This component is based on the third aspect of techical thinking; in the science 

and practice, there are many technical problems in general and practical 

problems in particular are built on the basis of mathematics. The recognition of 

mathematical principles to support the solution of such problems is very 

necessary and the basis of developing technical thinking. 

Practice students to recognize the mathematical basis applied in technical means 

to solve practical problems will contribute to the formation and development of 

the fourth component of the technical thinking. 

1.3. Evaluate the development of algorithmic thinking and technical thinking  

1.3.1. Scientific grounds and some methods of assessing the development of 

algorithmic thinking and technical thinking  

1.3.1.1. Scientific basis 

1.3.1.2. Some methods of assessing the development of algorithmic thinking 

and technical thinking 

1.3.1.3. Evaluation of results 

     This section is the basic scientific ground so that the thesis evaluates the 

development of algorithmic thinking and technical thinking through measures 

taken in chapter 3. 
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1.3.2. The development of algorithmic thinking and technical thinking 
     The development of algorithmic thinking and technical thinking in the 
author's point of view is evaluated based on the proficiency of activities from the 
first component to the sixth component of algorithmic thinking and from 
component to the fourth component of tehnical thinking. We divide into three 
levels, based on the division of development levels by each component of 
algorithmic thinking and technical thinking. This is the basis for evaluating the 
development of algorithmic thinking and technical thinking according to the 
development of each component of such two types of thinking. 
1.3.2.1. The development of algorithmic thinking 
1.3.2.2. The development of technical thinking 
       We divide such levels firstly to evaluate the effectiveness of pedagogical 
measures (groups N1, N2, N3) in the thesis. 
1.4. Role of algorithmic thinking and technical thinking in study of students 
of technical colleges 
1.4.1. Role of algorithmic thinking in study of students of technical colleges 
     DTG development will contribute to help students form some good 
characteristics of the workers in automation production with good-looking 
structure and clear presentation, thereby affect to practice the order, discpline, 
awareness of finding optimal measures in solving skilled work for students. 
1.4.2. Role of technical thinking in study of students of technical colleges 
     Technical thinking contributes partially to the formation and development of 
skills for students of technical colleges because technical thinking is feautred by 
psychological factor that holds the leading position in preparation of working 
plan, adjustment of practice steps, skills of orienting visual operation and 
thinking- action and analysis, summarization of objects, ... in practical 
production. Hence, teaching advanced mathematics in technical schools should 
pay attention to exploit the knowledge to develop algorithmic thinking and 
technical thinking for students under feature of trained professionals; contribute 
to improve the quality of human resources for the society.  
1.5. Cognitive characteristics of students of technical colleges 
1.6. Potential development of algorithmic thinking and technical thinking of 
advanced mathematics in Technical colleges   
1.6.1. Advanced Mathematics Curriculum in Technical Colleges  
1.6.2. Development of algorithmic thinking and technical thinking in 
advanced mathematics 
     By analysis of advanced mathematic curriculum in technical colleges, we 
believe that there is various potential mathematical knowledge to be explored in 
the teaching process for the development of algorithmic thinking and technical 
thinking for students, specifically: 

1.6.2.1. Potential mathematical knowledge for the development of algorithmic 

thinking 

Firstly: Some concepts are defined through a constructive process. 
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Secondly: Some forms of mathematical problems have process of solution (or 

algorithm), such as: determinant of the square matrix; Solve linear equation 

systems; Find integral of some types of functions (Integral of rational function, 

integral of irrational function, integral of trigonometric function, etc.) 

Thirdly: Some methods of constructing a knowledge-based system containing an 

algorithmic or algorithmic-likely process such as: partial or extended 

classification of concepts - narrow the concept to reach any new concept; 

generalize mathematical problems for new ones, ... 

     The above contents show us that teaching advanced mathematics is potential for 

developing algorithmic thinking of students. Reasonable exploitation of such 

potential will contribute to improve the quality of teaching advanced mathematics in 

technical colleges, formation of algorithmic thinking for students. 

1.6.2.2. Potential mathematical knowledge for the development of technical 

thinking 

Firstly: Many knowledge on the methods of solving mathematical problems 

contains technical components in the inner mathematics such as: the technique 

of applying the properties of mathematical calculations on numerical and 

variable sets; technique of analysis into factors for estimation; Technique of 

finding the limit of a function by definition; techniques of using definition to 

calculate defined integrals; technique of transformation to lose the indefinite form 

when finding limits; technique of applying infinitesimal and infinitely great for 

removal; technique of applying derivative to calculate integral… During the course 

of study, if students are trained by technical factors of internal mathematics, they will 

contribute to the practice of technical thinking for students. 

Secondly: Application in trained vocations such as: problem on intersection line 

of curved surface related to the technique of development of mound shape, curve 

problems given by parameters related to turning techniques ... Detailed: When 

describing the curve with the parametric 

equation: 
cos

sin

x t

y t

z t





 

 with tR ; because 

2 2 2 2os sin 1x y c t t    , the curve lies on a 

circular cylinder with equation 2 2 1x y  ; 

Because z = t, the curve torses on the cylinder 

(Figure 1.1), this curve is called as spiral. The 

spiral is the trajectory of two motions: The 

motion of uniform circular rotation is in the 

OXY plane around the original coordinates and move evenly along the Oz axis. 

Thereby, apply such knowledge to explain the relationship between curves with 

parametric equation attached to the lathe in metal cutting. During the practice, 

O

x

y

z

     Figure 1.1 
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students often use cylindrical billet for turning 

lace, the problem posed to students: Find the 

mathematical relationship with the threading of 

the billet (Figure 1.2).  
Thirdly: Technique of applying mathematical 
knowledge to solve practical mathematical 
problems reated to trained vocations, such as: 
technique of applying integrals to calculate the 
area and volume of objects, technique of applying 
derivative to find out the highest value of any object; technique of applying 
mathematical formulas to calculate situations which workers normally face in reality.   
1.7. Survey on actual state of developing algorithmic thinking and technical 
thinking in teaching advanced mathematics at technical colleges 
1.7.1. Purpose of survey 
1.7.2. Contents of survey 
1.7.3. Methods of survey 
1.7.4. Results of survey 
1.7.4.1. Regarding teaching advanced mathematics for students of technical colleges 
1.7.4.2. Awareness of lecturers on algorithmic thinking and technical thinking 
1.7.4.3. Ability of students to study advanced mathematics 

The result of such survey is a practical ground for us to recommend the 
methods of developing algorithmic thinking and technical thinking for students 
of technical colleges.   

 
CONCLUSION OF CHAPTER 1 

 
In Chapter 1, we research the issues of algorithmic thinking of scientists who 

have made many researches of teaching mathematics at schools. We have 
researched and applied in teaching advanced mathematics for students of 
technical colleges, associated with the development of algorithmic thinking and 
improvement of the characteristics of technical workers. We study technical 
thinking from the research of developing the technical thinking in subjects of 
technique. In the viewpoint of the implementation of general technical 
education, we recognize that in teaching mathematics, components of technical 
thinking may be applied for improvement of quality of workers. We broaden the 
concept of technical thinking from subjects of technique to the concept of 
technical thinking in teaching advanced mathematics and clarify its structure. 
Thereby, provide level of demonstrating the capabilities of developing the 
algorithmic thinking and technical thinking, outlines six components of 
algorithmic thinking and four components of technical thinking. We pointed out 
some potential mathematical content to exploit in teaching advanced 
mathematics used for the development of algorithmic thinking and technical 
thinking for students of technical schools. This is the initial basis for proposing 
some measures of developing such two types of thinking in Chapter 2. 

Figure 1.2 
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CHAPTER 2 

SOME MEASURES OF DEVELOPING ALGORITHNIC THINKING 

AND TECHNICAL THINKING FOR STUDENTS OF TECHNICAL 

COLLEGES IN TEACHING ADVANCED MATHEMATICS   

 

2.1. Some orientations for development and implementation of measures of 

developing algorithmic thinking and technical thinking for students of 

technical colleges  

    In the course of study of algorithmic thinking and technical thinking as 

described above, we present four orientations of forming measures of 

developing algorithmic thinking and technical thinking as follows: 

2.1.1. Orientation 1: The development of algorithmic thinking and technical 

thinking for students is carried out in a way that impacts on each component of 

algorithmic thinking and technical thinking. 

2.1.2. Orientation 2: In order to develop algorithmic thinking and technical 

thinking for students, it is required to pay attention to the development of 

mathematical knowledge with the potential to develop algorithmic thinking and 

technical thinking. 

2.1.3. Orientation 3: The development of P algorithmic thinking and technical 

thinking in teaching advanced mathematics should be linked to the task of 

vocational training. 

2.1.4. Orientation 4: Apply teaching methods based on modern psychological 

theories to develop algorithmic thinking and technical thinking for students. 

2.2. Some measures of developing algorithmic thinking and technical 

thinking for students of technical colleges in teaching advanced 

mathematics 

     In the course of study of algorithmic thinking and technical thinking as 

presented above, the teaching of advanced mathematics for students of technical 

colleges is potential to develop algorithmic thinking and technical thinking. We 

would like to present three groups of measures to realize such target as below. 

2.2.1. Group of measure 1 (N1): Develops algorithmic thinking 

2.2.1.1. Measure 1 (N1): Provide instructions for students to establish their 

knowledge subject to a procedure of limited steps to lead to knowledge 

included in lessons. 

Purpose of the measure: This measure aims to form the habit of vocational 

trainees when solving technical problems: perform the work in correct process 

including a finite number of steps arranged in a given order. This measure 

contributes to the formation and development of the second component of 

algorithmic thinking. 

Ways of implementation: When teaching each knowledge included in 

advanced mathematics curricula, teachers need to organize activities for students 

to create such knowledge in their own understanding in the following ways: 
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Way 1: The advanced mathematics contain a lot of knowledge formed under 

a certain process, teachers can teach by clarifying the process of creating 

knowledge and organizing teaching activities so that students could acquire 

knowledge in a sequence of steps. 

Way 2: The repeated acquisition of both formation and knowledge creation 

will create the mindset of students, the process of clarifying the steps when 

creating new knowledge makes students be easy to remember and if it is 

requireed, it could restore the process of creating learned knowledge, and also 

form habits when doing operations in technical work. For example, advanced 

mathematics contain many mathematical concepts of which properties are 

characterized by the union of many attributes. Therefore, in order to develop the 

algorithmic thinking while teaching these concepts, teachers should separately 

state each attribute so that the test of a given object whether satisfies the 

definition or not is carried out under an algorithm. 

2.2.1.2. Measure 2 (N1): Practise students the habit of dividing complicated 

problems into more simple ones which are solved in a certain procedure. 

Purpose of the measure: This measure helps students divide a job into 

many simpler tasks, then carry out the simple tasks in steps and comply with a 

certain sequence. This measure aims to form and develop the third and fourth 

componentd of algorithmic thinking. 

Ways of implementation: In advanced mathematics, the specialty of 

analysis has many complicated exercises divided into simpler mathematical 

problems. When selecting the type of exercises included in the lecture, the 

teachers should pay attention to the detection of “small” mathematic problems 

from the exercise, not just to get a solution. For example: Transform the original 

mathematical problem, take some steps to solve the problem in a simpler form 

and use existing knowledge as a calculation tool; From the original 

mathematical problem of subdivision into many simpler mathematical problems 

and the implementation of solutions in a certain order will make the calculation 

be easier; 

2.2.1.3. Measure 3 (N1): Educate the awareness of checking required 

conditions before implementation of any operation, regularly assess results 

and operations in order to overcome any mistakes, improve processes and 

bring about high effectiveness during the operation. 

Purpose of the measure: The measure aims to practice the ability of 

accurate expression, form awareness of seeking optimal methods, finding out 

ways of improving processes to bring efficiency when dealing with the job given 

out in trained vocations. In addition, create the habit of apprentices to always 

check again to avoid mistakes in production. This measure contributes to the 

development of the first component; the fifth and sixth components of 

algorithmic thinking. 
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Ways of implementations: It can be implemented through the following 

ways: 

+ Way 1: Practice the development of algorithmic thinking while teaching 

the rules and expression of rules. This method aims to exercise the carefulness, 

awareness of regularly checking again during the operation closely, add any 

shortcomings to achieve optimal results, which the technicians really need to 

improve processes to bring about high economic efficiency in technical work. 

+ Way 2: Practice the development of algorithmic thinking when 

systematizing rules: The advanced mathematics contain many rules divided into 

several separate cases. After working on a case by case, it needs to systemize 

into a general rule. This is a training opportunity for students to carry out the 

development of component 5. 

+ Way 3: Practice the development of algorithmic thinking through solving 

mathematical problems not in known rules: In case of practice and application of 

rules, the mathematical problems may be solved in two or more different ways. 

For example, there are two ways of solutions in rules and non-rules. In case of 

solution not in rules, the expression is simpler. The solution in such form helps 

students practice to find out the optimal algorithm in order to develop the 

component 6. Practice the development of algorithmic thinking through solution 

of mathematical problems: Problems of advanced mathematics have various 

ways of solution. The teaching process of choosing the appropriate exercises of 

this kind will help students practice the development of components 5, 6 of 

algorithmic thinking. 

+ Way 4: Practice the development of algorithmic thinking through system 

of exercises without re-inspection of steps or addition of information resulting in 

unexpected results. 

The solution of such exercises will contribute to practice the awareness of 

regular re-inspection during the operations to remedy any shortcomings, thereby 

supplement and improve the new in production. 

2.2.2. Group of measures 2 (N2): develop technical thinking 

2.2.2.1. Measure 1 (N2): Increase activities of exploiting cases which contain 

technical elements in mathematics. 

Purpose of the measure: This measure helps students use the techniques of 

transformation in mathematical solving, acknowledge mathematical knowledge 

applied in the technical professions ... Beside, realize mathematical knowledge 

to apply and explain any natural phenomena or common things in production. 

This measure aims to form and develop the first component of technical 

thinking. 

Ways of implementation: It can be implemented through the following ways: 

+ Way 1: Exploite knowledge of solving mathematical problems containing 

technical factors in teaching avanced mathematics 
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+ Way 2: Based on the existing knowledge of students, teachers present the 

practical situations associated with the trained technical profession so that 

learners have the conditions to consolidate theoretical knowledge, practice 

mathematical skills and skills of applying mathematical knowledge in practice. 

+ Way 3: In the process of practicing and applying knowledge, it is 

necessary to analyze the situations of application and clarify the practical 

meaning of knowledge in specific situations. 

2.2.2.2. Measure 2 (N2): Exploit mathematical problems with data in figure 

and use technical tools to support the calculation when solving problems and 

apply mathematics in practice. 

Purpose of the measure: This measure enables trainees to apply 

mathematical knowledge to solve specific problems in professional practice, and 

use technical tools to solve mathematical problems in production. This measure 

aims to form and develop the characteristic expressions of the second 

component and the third component of technical thinking. 

Ways of implementation: This measure may be carried out by the following 

ways: Use Apply mathematical knowledge to support the calculation of common 

values and solve some problems in actuality. 

2.2.2.3. Measure 3 (N2): Make use of actual technical cases in teaching 

mathematical knowledge and apply mathematical knowledge to explain the 

operation and use mechanism of technical devices. 

Purpose of the measure: This measure aims to enable trainees to use their 

mathematical knowledge to explain situations in the practice of technical work, 

grasp the principles of operation when using the technical means scientifically 

and strictly follow the procedures to minimize errors and defects in the industrial 

work environment. This measure aims to form and develop the characteristic 

manifestations of the fourth component of technical thinking. 

Ways of implementation: Make use of practical situations in the 

professions, thereby model the practical mathematical problem and apply 

mathematical knowledge for solution. To solve this problem during the teaching 

of advanced mathematics, it should be conducted in the following steps: 

Step 1: Model the actual mathematical problem; 

Step 2: Use mathematical tools to solve problems in mathematical models; 

Step 3: Transfer the result in the mathematical model to the solution of the 

original mathematical problem. 

When teaching mathematical knowledge, it is necessary to select some 

mathematical problems and survey the reality of professions in order to develop 

practical mathematical problems. For example, a mathematical problem is built 

on the reality of the Welding and Engineering industry as follows: "In technical 

work, workers use grinding machines for grinding (or grinding cutting lines on 

metal plate). Apply mathematical knowledge, point out unsafe locations so that 

welder can avoid any potential risk during the work. " 
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      Curve (C) is the graph of function y = f(x), at point A (x0, f(x0)), assume 

that the function f(x) has a derivative at point x0 then f (x) is continuous at x0. 

+ Geometrically, the derivative of function f(x) at point x0 represents the 

tangent of the tangent line of function graph y = f(x) at point A (x0, f(x0)). 

+ Mechanicalally, if the equation of motion of a point on a line is s = f(t) 

then the derivative f'(t) denotes the instantaneous velocity of that motion at time 

t0. In that sense, we can also see that the derivative f'(x0) is the velocity of the 

function f(x) in x at time x0. 

Based on the mathematical basis, it can be seen that, during grinding, the 

grind stone contacts the metal plate. Because the grind stone is round, when the 

grind stone moves round and contacts the metal plate forming the spark in a 

straight line (the spark is the tangent to the circle at the contact point which is 

the contacting point with the locaiton of metal plate). Thus, with a uniformly 

circular motion of the grinding machine, a spike of spark is generated (Figure 

2.1), whereby an unsafe position is seen in front of the sparks when the grinding 

machine is in contact (Fig. 2.2). Therefore, in order to ensure safety in technical 

work, the welders need to know this position to avoid standing in this area to 

ensure safety in labor. 

  

 
In such example, we realize that in teaching advanced mathematics, teachers 

should raise any situations that students often face with during the practice, then 
apply the mathematical knowledge to explain mechanism of operation and use 
technical equipment to contribute to the education of students’ awareness in 
labour safety.  
2.2.3. Group of measures 3 (N3): develop algorithmic thinking and technical 
thinking  
2.2.3.1. Measure 1 (N3): Pay attention to the application of visual teaching 
method to detect manners and procedure of using mathematical knowledge to 
solve specific problems in practice. 

Purpose of the measure: This measure aims to help vocational students 
know the ability of applying mathematical knowledge to identify processes and 
technical ways to solve specific problems in professional practice. At the same 
time, help learners use technical means of to support the calculation with digital 

A(x0,f

(x0)) 

(unsafety area) 

Figure 2.2 

(C) 

Figure 2.1 
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data in strict compliance with strict procedures to minimize errors and produce 
reliable results. In addition, form the computing skills of workers in the 
industrial environment. This measure aims to exploit the subjects of 
mathematical knowledge that has the potential to improve and develop the 
second component and the sixth component of algorithmic thinking; the second 
component and the third component of technical thinking. 

Ways of implementation: It can be implemented through the following forms: 
Firstly, help learners identify processes and technical ways to address 

specific mathematical problems that need to be created and engraved in the 
learner's thought of object image to which the mathematical principles refer. 

Secondly, to form and develop the algorithmic thinking and technical 
thinking of learners, it is firstly required to help learners see the way, methods 
and processes to use mathematical knowledge in solving specific mathematical 
problems in professional practice. 

Thirdly, so that learners could understand and grasp thoroughly nature of 
mathematical principles, it is required to have sensible visual image of objects to 
which the concept refers (unless it is impossible). 

In the course of learning mathematical matter, each mathematical knowledge 
is capable of application in a particular field, such as when learning the subject: 
"Applying derivative to find the greatest value and the smallest value" we can 
give a practical mathematical problems to students of Faculty of Automobile 
Technology as follows: A car running from the North to the South, at a cost for 
day and night consists of two parts: the fixed part in a VND and the variable 
increase in proportion to  velocity third power. Which is velocity resulting in the 
least cost? 

It is recognized that this is a mathematical problem in practice; application of 
mathematical knowledge for solution requires processes, techniques of 
transformation and application to physical knowledge…, detailed: 

+ Firstly, assume that car runs from the North to the South at S km, which 
takes T day and night. v is the velocity, with cost of both day and night as R. 

+ Secondly: Then the cost of R is determined as R = T.a + k.T.v
3
, where k is 

the scaling factor. Because, S
T

v
    so 2.

. .
S a

R k S v
v

  . 

+  Thirlyd: The problem refers to "Find v so that function 2.
. .

S a
R k S v

v
   

reach the minimum value”. 
+ Fourthly: Students apply the derivative for survey of the function under v 

to find the subgraph R, students easily find Rmin   when 3

2

a
v

k
 .  So, running cars 

from the North to the South both day and night gets the lowest cost when the 

speed of cars runs at speed 3

2

a
v

k
 . 

Through this example, we find that, in the process of knowledge acquisition, 

students apply the technique of transformation to get new formulas, then solve 
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common problems in the technical profession. The solution of such exercises 

helps students know the way of applying mathematical knowledge to solve 

problems related to trained professions, then formation of thinking in general 

and technical thinking in particular.  

In teaching, the application of mathematical knowledge to specific problem 

suitable selection will have many similarities to a problematic situation or 

multiple factors from which to formulate a problematic situation. This helps 

students find out the best way to solve the problem. 

2.2.3.2. Measure 2 (N3): Apply cases of solving mathematical problems of 

which contents relate to trained occupations to educate students the awareness 

of complying with technical procedures and standards during the employment 

Purpose of the measure: The measure aims to establish good characteristics 

of workers in the production of automation, orderliness, discipline and sense of 

observance with technical norms, and awareness of finding optimal solutions 

when dealing with work in production. 

Ways of implementation: It can be implement through the following forms: 

Firstly, exploit the advanced mathematical exercises that during the process 

of solution, the failure of compliance with a certain process will result in wrong 

or unsolved results. 

Secondly, exploit situations associated with training professions to apply 

advanced mathematics knowledge to solve this problem. 

For example, when teaching students of Faculty of metal cutting, teachers 

raise the problem: Cut a cylindrical iron billet into inscribed cone with a bottom 

radius R, height H. Find the radius r, height h of the cylinder for the largest 

volume inscribed in the cone. 

When instructing students to solve the problem, teachers will create the 

relevant knowledge, from the actual complicated problem, find the way to 

transform into a process of applying mathematical knowledge to solve. 

+ V is the volume of the circle inscribed in the cone, we have: 
2V r h . V 

is a function of two variables r and h. Because the triangles ABC and AOO- 'are 

congruent, so:          

 ( )
h R r H

h R r
H R R


      and 2 ( )

H
V r R r

R
  . 
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+ Whereas, V is a function of a variable r, with 0 r R  . 

+ The actual problem has been given: Find the greatest value of the function 

2 3( ) ( )
H

V r Rr r
R


   to the extent [0,R]. 

+ Use the knowledge of the derivative to find the largest and smallest value, 

students find out the result: 2

3
r R , 2

( ) ( ) .
3 3

H H H
h R r R R

R R
      

 

CONCLUSION OF CHAPTER 2 

 

In Chapter 2, we outline four directions to develop and carry out measures of 

developing algorithmic thinking and technical thinking for students. On such 

basis, thesis proposes three groups of measures used for affecting each 

component of algorithmic thinking and technical thinking in order to develop 

these two types of thinking for students of technical colleges, namely: 

Group of Measures 1 (N1): Include three measures of developing the 

algorithmic thinking namely: Measure 1 (N1) contributing to the formation and 

development of the second component, Measure 2(N1) formation and 

development of the third and fourth components, Measure 3(N1), development 

of the first, third, fifth and sixth components of algorithmic thinking. 

Group of Measures 2 (N2): Include three separate measures for the 

development of techical thinking, in which: Measure 1 (N2) to form and develop 

the first component, Measure 2 (N2) to form and develop characteristic features 

of the second and third components, Measure 3 (N2), contribute to to form and 

develop the characteristic features of the fourth component of technical thinking. 

Group of Measures 3 (N3): Include two general measures for the 

development of algorithmic thinking and technical thinking. Measure 1 (N3) to 

exploit the theme of mathematical knowledge which is potential to improve and 

develop simultaneously the components: the second and the sixth component of 

the algorithmic thinking and the second and the third component of the technical 

thinking; Measure 2 (N3) to form a good characteristics of workers in the 

automation industry, to practice the orderliness, discipline and observance with 

technical norms and awareness of seeking optimal solution when dealing with 

work in production. 
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CHAPTER 3 
PEDAGOGICAL EXPERIMENT 

3.1. Experimental purpose 
- Pedagogical experiment is conducted to test the validity of the thesis's 

scientific hypothesis through the practical teaching, verify the feasibility and 
effectiveness of the proposed pedagogical measures. 

- Evaluate the impact of teaching with the use of pedagogical measures as 
proposed in the thesis. 
3.2. Organization and contents of experiment  
3.2.1. Experimental organization: The experiment was conducted in two stages: 

* Stage 1: From 10/2014 to 2/2015. We conducted the first stage at class H8C 
(41 students) and H8B (43 students) (under Faculty of Welding Technology), the 
Vietnam – Korea Vocational College, Nghe An. Teacher in charge of experimental 
contents is the author of thesis with 7 years of teaching experience. 

* Stage 2: From 3-8/2015. We conducted the second stage at 2 classes of the 
Vietnam – Korea Vocational College, Nghe An; namely CK8A under the 
Faculty of Mechanical Engineering. Teacher in charge of experimental contents: 
author of thesis; The experimental control class is CK8B, under the Faculty of 
Mechanical Engineering. Teacher: Ms. Nguyen Thi Tuyet Nhung with 14 years 
of teaching experience. 
3.2.2. Experimental content 
3.2.2.1. Experimental content of stage 1: The experiment of stage 1 was 
conducted in the first semester of the school year 2014 - 2015. We conducted the 
teaching of advanced mathematics to group of measures 1 (including 3 measures 
1, 2, 3 in algorithmic thinking) and the group of measures 2 (including 3 
measures 1, 2, 3 in technical thinking) in the thesis. 

After the experiment, we proposed group of measure 3 in Chapter 2 of the thesis. 
3.2.2.2. Experimental content of stage 2: The experiment of stage 2 was 
conducted in the second semester of the school year 2014-2015, from March 2, 
2015 to August 28, 2015 at experimental class CK8A (49 students) directly 
taught by the thesis author; The control class was CK8B (54 students) taught by 
teacher Nguyen Thi Tuyet Nhung. To make it easier to study in practice, the 
Faculty divided class CK8A into two shifts (shift 1: 25 students, shift 2: 24 
students) and class CK8B divided into 3 shifts, each 18 students. 
* Process of the second experimental implementation: Select similar 
experimental classes and experimental control classes, Make detailed planning 
for experimental course; Understand pedagogical experimental subjects; Design 
experimental writing; Random selection of shift 1 including 5 students of CK8A 
to attend, observe, and compare with other students in the experimental period; 
Teach experimental periods; Attend the control class; Interview students and 
teachers after experimental hours to verify and learn experience... 

 
* Ways of implementing experimental contents in stage 2: 
Integration in the teaching process is carried out with three sets of measures 

in Chapter 2 (Group N1: Integration of three measures (1 (N1), 2 (N1), 3 (N1)) 
together in the development of algorithmic thinking for students; Group N2 is 
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the integration of three measures (1 (N2), 2 (N2), 3 (N2)) together in the 
development of technical thinking for students; Group N3: is the integration of 
two measures (1 (N3), 2 (N3)) together in the simultaneous development of 
algorithmic thinking and technical thinking for students). 
3.3. Evaluation of experimental results 
3.3.1. Evaluation of the first experimental results: 
a) Qualitative: The classroom atmosphere of experimental pedagogy is more 
exciting, the students are more excited when not using experimental pedagogy. 
When the SP is not practiced, the class is very inferior, the students are passively 
receptive to the knowledge imparted by the teachers and they find the 
knowledge of advanced mathematics very difficult and academic, not see the 
applicability of advanced mathematics in trained professions or technique.  
b) Quantitative: Results: In general, the class has a relatively high grade. Students 
have a basic knowledge that is quite certain, skilled in reasoning and transformation. 
This proves that the teaching of advanced mathematics for students of technical 
colleges has an impact on the development of thinking for technical students. 
3.3.2. Evaluation of the second experimental results: 

Experimental results of the second stage: Learning from the experimental 
results of the first stage, the author adjusts the limitations of the measures to 
ensure the feasibility of all three groups of measures, through which Phase 2 
evaluation results are as follows: 
a) Qualitative: The teaching atmosphere of the experimental class is more 
exciting, more exciting with the control classes. For the lower class control 
classes, students are almost passive in acquiring the knowledge conveyed by 
teacher and they find the knowledge of advanced mathematics very difficult and 
academic, not see the applicability of advanced mathematics in technical 
professions and the potential development of algorithmic thinking and technical 
thinking during the course of advanced mathematics. 
    On the contrary, for a positive learning experience, good learning is not an 
academic subject that is very practical and plays an important role in supporting 
technical subjects, habit forming and Thinking according to the processes, rules 
and techniques of calculation into the training majors. 
    Moreover, based on the levels of development of algorithmic thinking and 
technical thinking to evaluate the selected students in the experimental process 
(including 5 students of shift 1 and 3 students of shift 2) are conscious and 
polite. Better academic performance, better thinking and faster test speed, have 
demonstrated the ability to mobilize knowledge to address practical issues in the 
training profession. 
b) Quantitative: We require students of the experimental group and the control 
group to do two tests, each for 60 minutes. 
     The first test aims to assess the effect of acquisition of theoretical knowledge 
to use in the exercise of students. The second test aims to assess the ability to 
use the skill of transforming mathematical knowledge to solve the practical 
problem in the trained profession. 
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+ Assess the effect of accessing theoretical knowledge of the subject of 
students to apply the work in accordance with the process, dividing the 
complex case into a simpler problem, ... 
* Assess the average mark of two groups: Assume H0 as the average score on the 
acquisition of the basic knowledge of advanced mathematics of the two 
experimental and control groups after the similar experiment; H1: average score 
of the experimental group higher than the control group after experiment (5%). 
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that difference between the average mark of the two experimental groups and the 
control group is significant. The experimental results showed that the quality of 
the experimental group was higher than that of the control group. 

+ Evaluate techniques transformation in calculation and the ability to apply 
advanced mathematics knowledge to solve common problems in engineering 
practice. 

  To assess this, after the completion of the second experimental session, we 
organized the experimental group and the control group to take the test. This test 
was conducted on both subjects: students have been learning experimental 
lesson plans and students are not allowed to study experimental lesson plans. 

* Comparison of average mark of two groups: assume H0: average mark of 
two groups is equal. Opposition H1: average mark of the experimental group 
higher thanthat of the control group (5%). 
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average mark of the experimental group was higher than that of the control group. 
From the experimental results, we have the following results: 
Through qualitative assessment: Most of the students in the experimental 

group agreed on the teaching of advanced mathematics in the direction of 
development of algorithmic thinking and technical thinking, not only help them 
gain knowledge of the mechanics. In accordance with the process, the core of 
the subject, fostering thinking for students to have the experience and skills to 
manipulate and how to perform a task. This is important for vocational students 
and practicing trainees who are professionally trained. In addition, the results 
show that 80% of students think that the measures taken in the experiment are 
effective not only students to obtain knowledge, develop algorithmic thinking 
and technical thinking but also realize clear effect in enhancing the positiveness 
of students, increase the possibility of teamwork of students. 

Through Quantitative Assessment: Students of both experimental and 
control groups of the test are seriously taking the test. However, for the control 
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group, the main course of teaching is still academics, the exploitation and application 
of advanced mathematics and the application of technical disciplines is limited. 
Therefore, students take the questions of the test is slow, but also faced many 
difficulties, the percentage of students score 3.4, 5 higher than the experimental 
group. For the experimental group, the situation of the students performing the 
exercises was given in the form of a situation in practice better than the control 
group, the score of 7 and 8 was higher than that of the control group. 

In particular, through the experimental teaching process, the author has tracked 
and recorded the happenings of 8 students (including 5 students of shift 1 and 3 
students of shift 2 of experimental class) and have noticed as follows: Have a better 
sense of learning than the other; Follow up the homework process and, based on the 
developmental students, see how they develop from Level 1 to level 2 (i.e., the type 
of exercise required at level 1, they can solve all and better thinking to solve some 
level 2 exercises. Through the comments of the teacher of class CK8A about 8 
selected students, teacher evaluated that 8 students have good sense of learning, 
during the practice of metal working industry, it is realized that 5 students of shift 1 
and 3 students if shift 2 are conscious, the process is better than others. This proves 
that the implementation of the measures proposed in the initial thesis has made 
student be aware of the procedures in practice, have better sense of direction, ... to 
help students form a sense of industrial behavior for a technician. 

 
CONCLUSION OF CHAPTER 3 

 
      After identifying the purposes, subjects and methods of pedagogical 

experiment, we conducted the experiment in two stages, with the results 
obtained and the data processed by statistical method, observation and survey 
methodology to conclude: 1). Pedagogical measures proposed by the thesis can 
be realized in the teaching of advanced mathematics for students of technical 
colleges and initially effective, contributing to improve the quality of learning. 
Advanced Mathematics for the Technical College Students; 2). Through the 
measures proposed in the thesis, facilitate the the development of algorithmic 
thinking and technical thinking for students, thereby enabling the students to 
gain knowledge of advanced mathematics, shaping thinking to apply to subjects. 
This is very important for technical students, which is the foundation for the 
students to follow the process and norms in practice. 3). Through the measures, 
students think and apply advanced mathematics knowledge to solve practical 
problems, form and develop some skills in computing technical parameters. 
     Thus, the experimental purpose has been completed, the experimental results 

obtained are testimony to the scientific hypothesis of the thesis; Initially 
demonstrates that the proposed measures are feasible, can be applied in the 
teaching of advanced mathematics for students of technical schools. 
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CONCLUSION 

Through researching the topic, we have obtained the following results: 

1. Theoretically, give five components of development of algorithmic 

thinking; Give five components of development of technical thinking; clarify the 

structure of technical thinking in teaching mathematics and give the concept of 

technical thinking in advanced mathematics; 

2. From the advanced mathematics program for students of technical 

colleges, some potential contents have been integrated into the teaching process 

used for the development of algorithmic thinking and technical thinking for 

students of technical colleges. Indicate four directions for development of 

algorithmic thinking and technical thinking in teaching advanced mathematics 

for students of technical colleges. 

3. The thesis proposes three groups of measures for the development of algorithmic 

thinking and technical thinking for students of technical colleges, namely: 

Group of Measures 1 (N1): Include three measures of developing the 

algorithmic thinking namely: Measure 1 (N1) contributing to the formation and 

development of the second component, Measure 2(N1) formation and 

development of the third and fourth components, Measure 3(N1), development 

of the first, third, fifth and sixth components of algorithmic thinking. 

Group of Measures 2 (N2): Include three separate measures for the 

development of techical thinking, in which: Measure 1 (N2) to form and develop 

the first component, Measure 2 (N2) to form and develop characteristic features 

of the second and third components, Measure 3 (N2), contribute to to form and 

develop the characteristic features of the fourth component of technical thinking. 

Group of Measures 3 (N3): Include two general measures for the 

development of algorithmic thinking and technical thinking. Measure 1 (N3) to 

exploit the theme of mathematical knowledge which is potential to improve and 

develop simultaneously the components: the second and the sixth component of 

the algorithmic thinking and the second and the third component of the technical 

thinking; Measure 2 (N3) to form a good characteristics of workers in the 

automation industry, to practice the orderliness, discipline and observance with 

technical norms and awareness of seeking optimal solution when dealing with 

work in production. 

4. Organize pedagogical experiment, initial experimental results illustrating 

the feasibility and effectiveness of proposed measures. The results of theoretical 

and practical conclusions allow that the scientific hypothesis of the thesis is 

acceptable, the purpose of the research and the research task are fulfilled, the 

issues that provide protection are affirmed. . 

5. Published six scientific articles related to the thesis, the content of the 

articles are evaluated with good quality. 
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