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INTRODUCTION
1. Retionale
Education plays an important role in the development of each nation. Teachers are one of the key factors for ensuring and enhancing the quality of school education. Teacher Training Strategy 2006-2015 by the Ministry of Education and Sports of the Lao People's Democratic Republic identify goals as follows: Make good quality education, responding the requirements of economic and social development in each period. To train teachers with good morality, responsible ethics, professional skills, ethical standards and tolerance.
The Lao PDR's master plan for higher education development up to 2020 has indicated: Nowadays, higher education has problems and limitations. The causes of the quality of education in general as well as higher education in particular are not good, not responding requirements It did not respond the requirements due to incomplete education system, equipment and teaching aids are lacking, lecturers have limited teaching competency and scientific research. In addition, education quality assurance system just establish, operation is not good enough.
Lao PDR has reformed the policy twice related to teaching competency. Teacher Education Strategy and Action Plan (TESAP) has set the overall goals, direction, purpose and object for training students and teachers and attempts to address many of these challenges. The main purpose of this strategy is to ensure that teachers receive continuous and systemic qualifications upgrading through pre- and in-service training. TESAP also set up a program to introduce experienced teachers to help graduate students, The connection between teachers in high school with the program of training teachers in universities and colleges. National curriculum about teachers’ competency in Lao PDR to aim develop teachers’ competence sustainably as following: teacher characteristics and professional ethics, prepare new knowledge for students, appropriate learning methodology and teaching methods.
In fact, the training of mathematics teachers at National University of Laos (NUOL) in particular as well as in other universities in Lao PDR in general have shortcomings, limitations, not meet The requirements and targets set out do not fully meet the National Strategy and Master Plan for Educational Development to 2020. A number of recent surveys in Lao PDR show that in general the teaching competencies of many mathematics teachers are limited.
Compared with Vietnam, we found that in curriculum of mathematics education for Bachelor degree is lacking in core subjects such as Methodology of teaching mathematics (or mathematical teaching theory) and Methods of Teaching Specific Contents in Mathematics.
From the main reasons mentioned above the title: DEVELOPMENT OF TEACHING COMPETENCY FOR MATHEMATICS TEACHER STUDENTS AT NATIONAL UNIVERSITY OF LAOS VIA GUIDANCE TEACHING SPECIFIC MATH CONTENTS was chosen.
2. Research purpose
To create some of measures to develop the teaching competency for Mathematics Teacher students at NUOL via guidance "Teaching specific math contents".
3. Research mission
3.1. Identify the teaching competency in the topic "Teaching the specific math contents" to be developed for mathematics teacher students in NUOL.
3.2. Survey on the status of mathematics teacher training, especially to clarify the current status of teaching competency of mathematics teacher students at NUOL. Analyze and clarify the causes of shortcomings, limitations in the training of teachers in general and development of teaching competency for students in particular in Lao PDR.
3.3. Propose some measures to develop the teaching competency of mathematics for mathematics teacher students at Lao NUOL via guidance "Teaching the specific math contents."
3.4. Conduct experimental pedagogy, initially testing the feasibility and effectiveness of the proposed measures.
4. Research goals
The process of developing the teaching competence of mathematics teacher students at NUOL via guidance of "Teaching the specific math contents"
5. Scientific hypothesis
If proposed measures to develop teaching competence for students in Mathematics Education at the NUOL via guidance "Teaching the specific math contents" and apply in training mathematics teachers, the teaching competence of the students will increase, contributing to improve the quality of teacher training.
6. Research scope
Propose measures to develop some competencies in mathematics teaching for mathematics teacher students: competency to solve scondary mathematics; the competency to apply teaching theories to the practice of teaching in high school and preparation of lesson plan, conduct teaching and evaluating student's results in class.
7. Result
- Identify the teaching competence that need to be developed for mathematics teacher students at National University of Laos via guidance teaching specific math contents.
- Construct some of measures to develop the teaching competence for mathematics teacher students at NUOL via guidance the teaching specific math contents.
	8. The points given protection
- The teaching competence of mathematics teacher students at NUOL is still limited.
- Some of measures were proposed in the thesis are feasible and effective for the educational practice of Lao PDR.
9. Research methodology
	Research methodology consist of: Study of theories and related research, Method of investigation, observation; Pedagogical experiments
10. The contributions of the thesis
	Overview and systematization relevant theoretical issues, after that identifying the competencies to be developed for mathematics teacher students at NUOL.
   Proposing some measures to develop teaching competence for mathematics teacher students at NUOL. These measures are feasible and effective for the teaching practice of Lao PDR.
11. Structure of the thesis
In addition to the introduction, conclusions and recommendations, the list of works of the author, references and appendices, the content of the thesis consists of 3 chapters:
Chapter 1. Theoretical and practical basis of teaching competence and relevent research
Chapter 2. Some of measures to develop the teaching competence of mathematics teacher students at NUOL via the topic of teaching the specific math contents
Chapter 3. Pedagogical experiments



Chapter 1
THEORETICAL AND PRACTICAL BASIS OF TEACHING COMPETENCE AND RELEVENT RESEARCH

1.1. Overview of relevant studies in Lao PDR, Vietnam and some other countries
1.1.1. Research situation of Lao authors
There are very few studies on teaching mathematics by Lao authors. At present, Lao PDR has only trained Mathematics teachers with bachelor degrees and has no Master and Doctoral degree in major theory and mathematics teaching methodology.
The doctoral thesis of KHAMBAU SANGOUANTRICHAN (1991) studied the application of the viewpoint of activity and object differentiation in improving the teaching method of mathematics via the topic of equation in the last grade of upper secondary school Lao PDR.
The doctoral thesis of KHAMKHONG SIBOUAKHAM (2010) has studied the use of teaching methods in order to actively promote learning activities in algebra and calculus grade10 of students in high school of Lao PDR.
The doctoral thesis of OUTHAY BANAVONG (2013) has studied viewpoint of activity in teaching mathematics in secondary school, innovating teaching methodology, curriculum contents and current status of mathematics teaching grade 6 in secondary school in Lao PDR.
The doctoral thesis of JAB VONGTHAVY (2014) has studied some general views, teaching theory, especially interested in activating learning activities for learners; Investigation of the current situation of teaching calculus at Nam Tha College, Lao PDR.
In summary, the work of Lao authors in the field of theory and mathematical methodology is very few and is mainly done by some researchers studying in Vietnam. There is no study by the Lao author on developing the competence of teaching mathematics to students in universities.
1.1.2. Research situation in Vietnam
There are many studies on the development of teaching competence for teachers and students at teacher training schools conducted by Vietnamese authors. Some of the following researches:
The doctoral thesis of Bui Thi Mai Dong (2005) has studied investigated the current status of the psychological, emotional and mental components of the teaching competence of primary school teachers.
The doctoral thesis of Vu Xuan Hung (2011), has studied and clarify some concepts: competence, implementation competency, pedagogical competency, teaching competency.
The doctoral thesis of Truong Dai Duc (2012), has outlined the theoretical issues for fostering teaching competency for practicing teachers, building the structure of teaching competency, and evaluating teaching competency for practicing teachers.
The doctoral thesis of Do Thi Trinh (2013) identified key elements of the teaching competency of mathematics to be developed for students at the university of education.
The doctoral thesis of Nguyen Thi Thanh Van (2015) identified some elements of teaching competency geometry in high school can develop for students in teaching high-level geometry at the university of education.
In general, the studies in Vietnam focus on training skills for teachers of mathematics or mathematics teacher students. The number of research projects on the development of teaching competency for mathematical teacher students are not much.
1.1.3.  Research situation of mathematics teaching competency in other countries
In Serbia, different models of comptences are being taken into account and among them is a model for professionally competent teacher which includes three basic competences of a teacher: key competence, basic competence and special competence.
Key competences are those competences that are needed for performing any professional activity and they include information - communication competences, social- working competences, language competences, merits of an individual as such, cultural competence.
Southeast Asian Ministers of Education Organization Regional Center for Educational Innovationand Technology (SEAMEO INNOTECH) Competency Framework for Southeast Asian Teachers of the 21st Century. The outcome of the study resulted in the development of a set of common core teacher competency standards for SEAMEO countries. These were translated into a competency framework composed of a list of general and enabling competencies that Southeast Asian teachers would need to master to be effective in the 21st century.
1.2 Teaching Competency
1.2.1. Concept of competency
Competency is a concept that is understood in a variety of ways, even in areas where there is an inconsistency within one country and between countries.
On the basis of understanding and analyzing the different interpretations of competency, In this thesis we use the conception of competencies presented in draft Vietnam’s overall education curiculum:
"Personal attributes are formed, developed by virtue of available substance and the learning and training process allows people to mobilize the aggregation of knowledge, skills and other personal attributes such as excitement, beliefs, wills,... successfully implement a certain type of activity, achieving desired results under specific conditions. "
1.2.2. Teaching competency of Teachers
1.2.2.1. Concept of teaching competency
1.2.2.2. Competency of secondary school teachers in Vietnam
1.2.2.3. Competency of teachers in Laos
According to our research, there are no documents on the teaching competency of math teachers in the Lao People's Democratic Republic. Therefore, we rely on the competency of math teachers of ASEAN countries in general and Vietnam in particular to identify the necessary competency for Mathematics teachers and need to train students in Lao PDR. As follows:
+ By ASEAN: Teacher competency is demonstrated via professional competency, including professional methods and educational methods.
+ According to Vietnam: The common competencies of the teacher are: Competency to understands Students, competency to set up teaching and learning plans, competency to develop education and teaching plans, Evaluation, some necessary competencies: Competency for cooperation; Creative competency; Communication competency; competency to solve problems arising in teaching practice; Competency of self-improvement to improve professional and professional qualifications; IT application competency in teaching and special competency of math teacher: Competency to master mathematical knowledge, theories and methods of teaching mathematics; competency to solve problems; Competency to organize awareness activities for students; Competency to coordinate different types of thinking; competency to apply mathematics in practice; the competency to overcome difficulties, problems in solving students’ problems.
1.2.3. Teaching Competency of Mathematics teachers
1.2.4. Teaching competency needs to be constructed and developed for mathematics teacher students in Lao PDR.
[bookmark: _Toc484770466]1.3. Overview of the teaching situation at NUOL
- Students input
The input of pedagogical students in Lao PDR is quite low. After the high school graduation exam, the students with the best learning results will be granted scholarships of the State to study at university or abroad, they have the right to choose to study at university which after graduation will have high incomes, many job opportunities such as Polytechnic University, Business School, Medical University… Choosing to study pedagogy are usually the last choices of students. Therefore, the input of the pedagogy department in Lao PDR is often not high.
They have the right to choose to study at schools which after graduation will have high incomes, many job opportunities such as University of Engineers, Polytechnic University, University of Business, Medical University ... choosing to study at University of Pedagogy are final choice of students. Therefore, the students input of the pedagogy department in Lao PDR are not good at enough.
- Mathematics Lecturer at NUOL
Department of natural science teachers training, Faculty of Education, NUOL currently has 10 lecturers (including 1 PhD, 6 Masters and 3 Bachelors).
- Facilities, equipments
Classrooms, equipments such as computers, projectors and Internet at Natioal University of Laos are not enough and complete. The university does not yet respond the requirements in using equipment, especially internet for teaching, research and study of teachers and students. Most teachers and students must use personal computers.


· Documents and textbooks
The teacher’s book, textbook, lesson plans, reference materials in the University in general and in the Mathematics Pedagogical Department in particular are inadequate, lecturers mainly have to compile their own teaching materials. The ability to write textbooks, reference materials of teachers is limited.
[bookmark: _Toc484770467]1.4. Current status of mathematics teaching competency of students at NUOL
[bookmark: _Toc484770468]1.4.1. Purpose of the survey
We conduct surveys to understand and evaluate the situation about mathematics knowledge in high school curriculum, mastering and applying teaching methods of students in mathematics education at the NUOL at present, to have a practical basis for proposing some measures to develop teaching competency for students.
[bookmark: _Toc484770469]1.4.2. Object and time of survey
The subject of the survey: Mathematics Teachers students in 3rd year (2012-2016) (before practicing at upper secondary school). According to the bachelor program in mathematics education, the National University of Laos, students were studied 4 credits on teaching methods in the second semester of the third year. The content of teaching this course was compiled by teachers themselves.
- Number of students participating in the survey: 75 students.
- Time of survey: June 2015.
[bookmark: _Toc484770470]1.4.3. Survey tools
The survey instrument was the questionnaire on understanding mathematics knowledge in high school and application of teaching methods of students in Mathematics Education at NUOL, including: Questionnaire on mastering subject knowledge high school mathematics of students; Questionnaire on mastering and applying teaching methods of students in mathematics education.
[bookmark: _Toc484770471]1.4.4. The results of the survey of understanding and using theoretical  and mathematics teaching methods of students
The results of a survey of 75 students in mathematics education for mastering high school mathematics knowledge and mastering and applying teaching methods of students in mathematics education at NUOL were the results of the survey as follows:

1) On teaching the concept of mathematics:
- Only 12% to 39% number of students know about the approach to mathematical concepts
- Only 16% number of students who did correct when defining the concept and also only 20% of the students who got the form consolidate concepts.
2) On teaching mathematical theorems:
- Only about 17% number of students know how to formed the mathematical theorem and 20% number of students do not know how to formed mathematical theorems.
- Only 12% number of students who know how to consolidate mathematical theorem and also only 21% number of students know how to use mathematical theorems in practice
3) On teaching formular, mathematical algorithms:
- Only 9% number of students know how to formed formular, mathematical algorithm and 28% number of students do not know formed formular, mathematical algorithms.
- Only about 13% number of teachers pay attention to the development of mathematical thinking for students, but 29% of teachers do not know developed mathematical algorithms for students.
4) On teaching mathematical prolem solving:
Up to 9% number of students can solve less than 20% of homework in mathematics textbooks, and 29% of students never devise problems, such as expanding, deepening the problem, proposing similar problems, general problems.
5) On teaching the usage of theory and methods of teaching mathematics:
The results show that the number of students who master and use a good teaching methods and teaching tendencies is low (less than 28%). In particular, many students have not mastered and not used the teaching methods and teaching tendencies took high proportion (average less than 30%).
[bookmark: _Toc484770472]1.5. Summary of chapter 1
- Surveying publication in Laos, Vietnam and other countries shows that the number of studies by Lao authors on mathematical education is very rare and no research has been done yet. On the development of teaching competency in mathematics for mathematics pedagogy students in Lao PDR.
- Chapter 1 has systematized the theoretical issues related to competency, teaching competency and teaching competency of Mathematics teachers.
- The results of the survey show that the conditions of teaching and learning at NUOL are still limited; in general, the students in mathematics pedagogical department at NUOL do not master well in theoretical issues for teaching on typical situations in mathematics (teaching mathematical concepts, teaching mathematical theorems, teaching algorithm and teaching mathematics problem solving), not mastering and applying the teaching methods and teaching trends.
- To develop the teaching competency of students in Mathematics Education at NUOL, there should be overall solutions. One of the possible solutions in the immediate future is to transfer the results and research achievements of other countries, especially of Vietnam in Mathematics Education to NUOL.
- From the results of chapter 1, it is necessary to develop measures to develop the mathematics teaching competency for students in Mathematics Education at NUOL via the topic of "teaching specific math contents".

Chapter 2
MEASURES FOR DEVELOPMENT OF TEACHING COMPETENCY FOR STUDENTS IN MATHEMATICS EDUCATION AT NATIONAL UNIVERSITY OF LAOS VIA GUIDANCE TEACHING SPECIFIC MATH CONTENTS

[bookmark: _Toc484770474]2.1. Directions for Proposing Some Measures for Developing Teaching Competency for Mathematics Teacher Students at National University of Laos
2.1.1. Measures proposed are in line with the strategies and directions for the development, fostering and training teachers of Lao PDR
The principles set out must be consistent with: Congress Resolution IXth of Lao People's Revolutionary Party In terms of education and training. Strategy and master plan for the development of higher education to 2020. Based on the Regulation of the Minister of Education and Sports of Laos, Lao PDR No. 1232/MOE and TT/2010/MOE approved the use of 29 standards and 136 criteria.

2.1.2. Measures proposed are in line with actual situation in training mathematics teachers at NUOL
Measures aimed response the output standards of the high school mathematics teacher training curriculum of NUOL. Measures towards response the teacher career standards of Lao PDR. Measures should be based on the condition of the teachers (especially teachers in majors theory and Mathematics Methodology), the condition on facilities, equipment of NUOL. The measures to be based on current status of teaching competency of students in Mathematics Education at NUOL.
[bookmark: _Toc484770475]2.2. Some measures to develop the competence of teaching mathematics for mathematics teacher students at National University of Laos via guidance teaching specific math contents
[bookmark: _Toc484770476]2.2.1. Measure 1. Supplementary course "Teaching Specific Contents of Mathematics" to the High School Mathematics Teacher Training Curriculum of National University of Laos
a. Scientific basis of the measure
To develop the teaching competency of students in Mathematics Education at the National University of Laos should have the overall solution on: Developing the mathematics teachers to teach basic mathematics and methodology, to build and finalize subjects in the teacher training curriculum, These include the "Mathematical Teaching Methods" and "Methods of Teaching Specific Contents in Mathematics", Step by step upgrade facilities and equipment for training, step by step writing materials and teaching materials in the direction of updating the achievements and results of some countries in the region and in the world.
Compared to the Mathematics Education in Lao PDR, Vietnam has a lot of advantages in terms of teacher training with teachers have competency and higher quality, the resources of monographs, textbooks, document is rich and access to many ideas, methods of progress in the world.
An overall solution to improve the quality of teacher training at NUOL is to apply selectively experience, teacher training achievements in Vietnam in accordance with reality, conditions of Lao PDR.
In this part, On the basis of the practice of teacher training in Laos and making use of the achievements and experiences of Vietnam, We propose a number of teaching solutions for the subject "Teaching specific math contents" to form and gradually develop the teaching competency for students, at the same time contributing to overcome some limitations mentioned above about the training of teachers teaching mathematics at NUOL. Specifically define the course objectives, specify the main contents of the course, specify the structure of each chapter and some expectations about the organization of teaching.
b. Purpose of the measure
Proposing time, lecturers, objectives, identifying the main contents, structure of chapters and expected learning organization to supplement the course "Teaching specific math contents" to mathematics teacher training curriculum at NUOL.
This measure aims to develop for mathematics teacher students at NUOL  some teaching competencies as follows:
- To make teaching plan for teaching mathematics in upper secondary school in Lao PDR.
- To ensure knowledge of upper secondary school mathematics in Lao PDR.
- Applying teaching methods in upper secondary school mathematics in Lao PDR.
- Use of teaching aids in upper secondary school mathematics in Lao PDR. 
c. How to take measure
In this part, we propose an plan to supplement the course "Teaching specific math contents" to mathematics teacher training curriculum at NUOL.
- Propose duration for the course: 60 periods
- Propose lecturer to teach the course
- Define course objectives
- Define the main theme of the course
- Define the chapters structure of the course
- Expected structure of the chapter
- Expected to organize teaching some contents
[bookmark: _Toc484770477]2.2.2. Measure 2. Appropriate combination between learning in classroom and self-study and self-practice to develop the teaching competency of mathematics for students at National University of Laos
a. Scientific basis of the measure
The process of self-study is a very important part of the learner to bring the knowledge. Nguyen Ba Kim (2015), mathematics methodology, More important things is self-study, particularly in the way how to learn, the competency and Willingness to learn, especially in self-study. Bui Van Nghi (2014), In order to carry out an effective activity, it is not always possible to re-invent existing knowledge, use existing skills, but also need new knowledge and new skills, so students must know self-study. the process of human life and activity is the process by which human beings gradually steps up the new ladder of understanding. This step is easy or difficult, high or low depending on the ability of each person's self-study. In order to do this, the teaching process must change teaching self-study to process self-study.
b. The purpose of the measure
The measure has the following purposes: To help students to be conscious, skills, competency to self- study, practice by themselves. Contribute to resolving the conflict between the amounts of knowledge needed to equip students with much time limited classroom teaching. Help students master knowledge, create knowledge for themselves, help students to experience and combination self-study and learning activities, know the way to do, the process of organizing this coordination, after that create chance for students to apply to mathematics teaching in secondary school after graduation. Coordination between individual learning activities and collaborative learning activities.
This measure focuses on the development for mathematics teacher students in NUOL some teaching competencies as follows:
- Ensure knowledge of upper secondary school mathematics in Lao PDR;
- Applying teaching methods in upper secondary school mathematics in Lao PDR;
c. How to take measure
The coordination between classroom learning with self-study, self-practice of students can proceed according to the following four steps:
Step 1. Students prepare for the material
Step 2. Students do self-study, self-practice
Step 3. Organize students for students to discuss in class
Step 4. Students complete the report
[bookmark: _Toc484770478]2.2.3. Measure 3: To equip students with knowledge about typical situations in teaching mathematics and train students to use this knowledge in the practice of teaching some mathematics content of upper secondary school in Laos
a. Scientific basis of the measure
Bui Van Nghi, Nguyen The Thach and Nguyen Tien Trung (2010), applications is the ability to use the knowledge learned in a new particular situation: use awareness, understanding information to solve the problem, it is the ability to require students to know how to apply knowledge, using methods, principles or ideas to solve a problem.
Nguyen Ba Kim (2015), In teaching mathematics has 4 typical teaching situations as following: teaching concepts of mathematics, teaching mathematical theorems, teaching rules of mathematics, Teaching math problem solving (solve mathematics homework).
b. The purpose of the measure
Make students master and know how to apply theories of teaching 4 typical situations in mathematics and then develop the competency to apply theories and methods of teaching specific contents.
This measure focuses on the development for mathematics teacher students in NUOL some teaching competencies as follows:
- Ensure knowledge of upper secondary school mathematics in Lao PDR;
- Ensure upper secondary school mathematics curriculum in Lao PDR;
- Applying teaching methods in upper secondary school mathematics of Lao PDR;
c. How to take measure
- Divide the students into groups, assign each group to research specific content, and apply theory and mathematics methodology to be suitable with the contents in four typical teaching situations in teaching mathematics.
- Students understands 4 typical teaching situations in teaching mathematics.
- Students must clearly understand method for teaching mathematics follow 4 typical teaching situations to apply the methods of teaching to be suitable with students.
- Students must clearly understand about teaching concepts of Mathematics.
- Students must clearly understand about teaching mathematical theorems.
- Students must clearly understand about teaching the rules of mathematics.
- Students must clearly understand about teaching mathematics problem solving (solve mathematics homework).
- Students must learn contents of curriculum.
-  Students must know how to form activities to be suitable with specific contents.
- Students must know how to make the questions to suggest problems in specific activities.
Example: Teaching Math Problem Solving
- Teacher asks the students to have the steps to guide students to solve the problem in four steps of Polya as follows: Step 1: Understand the content of the task (Understand the topic); Step 2: Find how to solve (find solutions); Step 3: Present the solution; Step 4: Exploring the solution.
- Mathematical Teacher Students guide students to solve a specific problem according to 4 steps of Polya, such as the following problem:
People need to set up oil pipelines from the rig to oil refinery. The rig is 12 km from the coast. The segment on the shoreline is considered straight, from the oil refinery to the nearest rig is 20 kilometer. The underwater pipeline costs $ 50,000 per kilometer and the pipeline cost on the coast is $ 30,000 per kilometer. How to set up the pipeline to the least cost.
Step 1: Understand the content of the task (Understand the topic)
Let students reread the task and can summarize the task with the following picture:
                                             Rig 

                                    12km

                                                        20km             Oil refinery
- What did the students know?
- Students know the distance from the rig to the coast and the distance from the shoreline to the oil refinery;
In a right triangle, knowing the two sides we can find the third side by using the Pythagorean theorem
Step 2: Find a solution (find how to solve)
Before finding the solution to this problem, the teacher may suggest that students consider some specific cases. For example:
Case 1: If we choose the shortest distance to place an underwater pipeline for the reason that the cost of underwater piping is more expensive than onshore, it is better to set up the underwater pipeline as short as possible.
Thus, the oil pipeline goes straight to the coast (12km) then pipeline along the coast to the oil refinery (20km).
We will cost of money = 12(50,000) + 20(30,000)  = 1,200,000 $
Case 2: We consider if we put all underwater pipelines straight from the rig to the oil refinery.
                                             Rig 

                                   12km

                                                      20km            Oil refinery
We will cost of money =  (50,000) ≈ 1,166,190 $
Case 3: If we choose the middle position during 20 km: Select the pipeline segment on the shore 10 km from the oil refinery (half the length, the other is the underwater pipeline from the rig to the coast in the midpoint of the distance along the coast (10 km)) and place the pipeline on the shore to go to the oil refinery.
                                               Rig



                                               10 km  ;  10km    Oil refinery
	Cost of money  =  (50,000) + 10 (30,000) ≈ 1,081,025 $
From the above three cases we have seen: The best cost is not the case 1 shortest underwater or case 2 all underwater pipelines. The better answer is case 3 in the middle of the 1st and 2nd. However, the distance of 10 km during 20 km (case 3) is just a random case.
How should we solve this problem in a more general way? Put x is the distance the oil pipeline is under the water and put y is the distance the oil pipeline onshore
We can find the relation between x and y from the right triangle as follows:
               Rig

                    2km         x
                        
                              20-y         y           Oil refinery
We have   = ,    = 
Costs in pipeline construction are: C = 50,000 ∙  + 30,000 ∙ y
C = 50,000 ∙   +  30,000 ∙ y.
In that 0≤y20, we must find the derivative under the y variable.
Derivative of the function C = 50,000 ∙   +  30,000 ∙ y
We have  + 30,000
for =  0 ,  ta có:  + 30,000 = 0;   y  =  20 ± 9
            We have: Y = 11 (suitable for the conditions) or Y = 29 (not suitable).
When we look at the value of Y = 11 we have: 
 = 50,000 · + 30,000 · 11;   = 1,080,000 $
Step 3: Present the solution
From each case mentioned above, we see that when
 = 1,166,190 $ is all underwater pipeline
 = 1,081,025 $ và  = 1,200,000 $ is the shortest underwater pipeline.
Thus, the cheapest cost is $ 1,080,000 when you have to set up the oil pipeline at 11 km and then connect the underwater pipeline from that point to the rig.
Step 4: Exploring the solution
The best cost is $ 1,080,000 for the oil pipeline at a distance of 11km and then connecting the underwater pipeline from that point to the rig.
[bookmark: _Toc484770479]2.2.4. Measure 4: Practice problem solving skills and how to guide students to solve mathematics problems for mathematics teacher students at National University of Laos
a. Scientific basis of measure
The method of finding a solution to a problem follows Polya consists of four steps: understand the problem, Devising a plan, carrying out the plan, looking back (Polya, 1975)
b. The purpose of the measure
To propose a question system for students with some important techniques to ask open-call questions; Conversation detection; guide students to find solutions of problems; make the questions and mathematical problems to the evaluation of learning outcomes.
This measure focuses on the development for mathematics teacher students in NUOL some teaching competencies as follows:
- Ensure knowledge of upper secondary school mathematics in Lao PDR;
- Applying teaching methods in upper secondary school mathematics in Lao PDR;
c. How to take measure
Step 1. Teacher anticipate the difficulties and mistakes that students may encounter, then design a learning sheet with math exercises systems that contain common mistakes, let students answer the questions or doing follow suggestion on learning sheet.
Step 2. Students discuss in groups to propose mistakes that students can make; list those mistakes to present to the class.
Step 3. All groups present their work; Students exchanges, discussions, comments, suggestions, questions, supplements; teacher supplements, revises and summarise based on the opinions of the students about mistakes that they can not make.
Step 4. The teacher asks the student to solve the math problem system in the learning sheet number 2, which consists of the same things as in the learning sheet number 1 for students to practice skills of resolve the problems for students, avoid mistakes in the learning sheet number 1 at the same time, it helps students reconsider the mistakes that students have encountered in steps 2 and 3.
Step 5. Each group of students build a learning sheet the same as learning sheet number 2 after that each group change learning sheet together, this group do that group’s sheet and circulating…This activity is to create more math problem systems, to practice the skills of solving equations and inequalities for students, until no students make mistakes anymore.
Example:….
[bookmark: _Toc484770480]2.2.5. Measure 5: Practice for students to analyze and evaluate after that students to adjust, supplement, upgrade ideas, lesson plans, teaching scenario in teaching mathematics
a. Scientific basis of the measure
- Rich data source. Students know how to exploit the information.
- Forming and step by step developing critical thinking for students: By analyzing the strengths and weaknesses of teaching ideas, lesson plans; It then proposed improvements and revisions to the teaching ideas, lesson plans, and textbooks that would be better suited to the teaching of mathematics in high school in Lao PDR.
- Gradually form and develops the element to form and develop capacity to develop curriculum and study lessons for students.
b. The purpose of the measure
The purpose of this measure is to help students to analyze and evaluate the strengths and weaknesses of an adjustment to an idea, lesson plan, teaching in accordance with the practice of mathematics teaching in Laos.
This measure focuses on the development for mathematics teacher students in NUOL some teaching competencies as follows:
- Make a teaching plan for upper secondary school mathematics in Lao PDR (N 1);
- Ensure knowledge of upper secondary school mathematics in Lao PDR (N 2);
- Ensure upper secondary school mathematics curriculum in Lao PDR (N 3);
- Applying teaching methods in upper secondary school mathematics in Lao PDR (N 4);
- Use of teaching aids in upper secondary school mathematics in Lao PDR (N 5);
c. How to take measure
Step 1. Lecturer take off teaching ideas, lesson plan from some source of information or that teaching ideas it is from students.
- Lecturer can choose a teaching idea (or part of a lesson plan, in an essay) from a math teacher from the Internet or from other sources.
- The ideas, lesson plans and essay this step are often incomplete and still limited.
Step 2. Students work individually to analyze advantage, after that propose additions, upgrades, perfection of disadvantage ideas, lesson plans and papers prepared in step 1.
From the ideas, lesson plans in step 1, students will analyze the advantage and points to overcome. To do this, students need to answer the following questions themselves:
Ideas, lesson plans and essay promotes self-awareness, active, creative thinking, initiative, creativity of students or not?
- What to adjust and how to adjust to ideas, lesson plans and compositions promote self-awareness, active, creative thinking of students?
- Ideas, lesson plans and compositions can be applied in real world situations
(Facility conditions, preparation, equipment, competency, level of teachers and students ...) of upper secondary school in Laos or not?
Step 3. Students discuss in groups
- Students exchange, discuss in groups to clarify the advantages, weaknesses and ways to overcome weaknesses, supplement, upgrade and complete ideas, lesson plans and essay.
Step 4. Lecturer organizes for students to discuss
[bookmark: _Toc484770481]- A group of students reported
- Other groups comment, rate, ask questions, discuss, give suggestions, comments ...
- Finalize ideas, lesson plans, essays
- teacher summed up
- Groups complete reports

Chapter 3
PEDAGOGICAL EXPERIMENT
[bookmark: _GoBack]
[bookmark: _Toc484770482]3.1. Purpose of the pedagogical experiment
- Test the scientific hypothesis of the thesis via teaching practice
- Testing, assessing the feasibility and effectiveness of some measures
[bookmark: _Toc484770483]3.2. Contents of pedagogical experiment
           3.2.1. Contents of pedagogical experiment
The purpose of the experiment is to develop mathematical teaching competency for students, so we choose high school mathematics because these are the contents that students will have to teach in the practice as well as the teaching process after graduation and become a teacher work in high school.
The students in mathematics education at NUOL in the process of teaching some contents in the course "methods of teaching specific contents" with the following contents:
- Teaching equations and inequations.
- The equations and inequations proposed in textbooks in high school.
- Common problems in solving equations and inequations.
- Mistakes that students made in solving equation and inequation.
- The equations and inequations that mention above appear in the textbooks.
[bookmark: _Toc484770485]3.2.2. Construct methods and criteria for evaluation
To test the feasibility and effectiveness of measures to develop mathematics teaching competency for pedagogical students in mathematics education in teaching some of the contents of the course "teaching specific mathematics contents" at NUOL, we conducted the evaluation on two sides: Qualitative assessment and quantitative assessment.
a. Methods and criteria for assessing quantitative aspects
- Use Microsoft Excel 2010 software to build charts.
- Use software SPSS 11.5 for analysing compare mean scores of high school mathematics tests of the experimental and control groups.
- Test hypothesis  hoặc ;
“Mean of the experimental class is higher than the control group's mean”;
- Test hypothesis    “Mean of the experimental class is lower than the control group's mean”;
- Use independent Sample T-test
3.3. Objects and time for experiment
3.3.1. Objects for experiment
3.3.2.Time of experiment
Experimental period from January 7, 2016 to April 5, 2016 according to the school's teaching plan.
[bookmark: _Toc484770489]3.4. Conduct experiments
- Request using classes to pedagogical experiment from faculty of education, NUOL over time as presented above;
- Choose object and contents for pedagogical experiments;
- Prepare learning sheets, study notes, questionnaires and assessment forms;
- Apply the proposed measures in the thesis in teaching for students in the experimental class;
- Collect survey sheets, learning sheets and assessment sheets (data collection);
- Summary of results, analysis and evaluation of results (quantitative and qualitative).
[bookmark: _Toc484770490]3.5. Results of the pedagogical experiments
[bookmark: _Toc484770491]3.5.1. Evaluation tool
After conducting pedagogical experiments, the experimental and control classes perform the same two test contents these are tests between the pedagogical experiments and the final exam of the course about the specific contents. The process has done follow regulation of faclty of education, NUOL.
[bookmark: _Toc484770492]3.5.2. The results of the pedagogical experiments
a. Đánh giá về mặt định lượng
The results of the course of the experimental and control classes were analyzed by using software SPSS 11.5. The results are presented in the following table:
	        Scores
Classes
	D
[2-4]
	C
[5-6]
	B
[7-8]
	A
[9-10]

	Class 3A (EC)
	0
	11
	20
	7

	Class 3B (CC)
	5
	13
	15
	4






Figure 3.2: Percentage of learning results of the course of experimental and control classes
or  Mean of 3A (EC) lower than or equals mean of class 3B (CC) is different.
 or  Mean of class 3A (EC) higher than mean of class 3B (CC)
[bookmark: _Toc484771889]Table 3.3. Data analysis by software SPSS after pedagogical experiments
	Classes
	N
	
	S.D
	t
	Sig.

	3A (EC)
	38
	7.26
	1.26
	2.45
	0.01

	3B (CC)
	37
	6.43
	1.64
	
	



The results from analysing by using SPSS 11.5 show that variance testing (F-test ) F = 3.54 and sig = 0.06 which has greater value 0.05 (Sig>0.05) we saw that variance of two classes are not different. Statistical value (t-test), t = 2.45, df = 73 Statistical significance 0.01 which has smaller value 0.05 (Sig<0.05) we reject  and accept .  Mean of class 3A (EC) higher than mean of class 3B (CC) by level of significance 0.05. Class 3A (EC) has mean equal 7.26 and class 3B (CC) has mean equal 6.43.

	       Scores
Classes
	D
[2-4]
	C
[5-6]
	B
[7-8]
	A
[9-10]

	Class 3A(EC)
	0
	11
	18
	9

	Class 3B(CC)
	5
	12
	15
	5






Figure 3.3: Percentage of learning results of the course of experimental and control classes second examination.

or  Mean of 3A (EC) lower than or equals mean of class 3B (CC) is different.
 or  Mean of class 3A (EC) higher than mean of class 3B (CC)
	Class
	N
	
	S.D
	t
	Sig.

	3A(EC)
	38
	7.32
	1.35
	2.32
	0.02

	3B(CC)
	37
	6.49
	1.71
	
	



The results from analysing by using SPSS 11.5 show that variance testing (F-test ) F = 1.96 and sig = 0.16 which has greater value 0.05 (Sig>0.05) we saw that variance of two classes are not different. Statistical value (t-test), t = 2.32, df = 73 Statistical significance 0.02 which has smaller value 0.05 (Sig<0.05) we reject  and accept .  Mean of class 3A (EC) higher than mean of class 3B (CC) by level of significance 0.05. Class 3A (EC) has mean equal 7.32 and class 3B (CC) has mean equal 6.49.
b. Qualitative assessment
We conducted a qualitative assessment of the experimental results of the experimental class by:
Include the results of the process assessment; the result of observing and submitting the questionnaires to the students of experimental class.
From the results obtained, we study and synthesize data analysis and evaluation of the feasibility and effectiveness of teaching competency development via the course of mathematics pedagogical methodology via topic teaching specific math contents.
CONCLUSION AND RECOMMENDATIONS

1. CONCLUSION
The research results of the thesis we can conclusions as follows:
(1) Teaching competency of Mathematics pedagogy students at NUOL is still limited. There are many causes for this situation. One of the main reasons is that the training curriculum of Bachelor of Mathematical Education in National University of Laos has not had the course "Method of teaching specific contents of mathematics". Since then, students of Mathematical Education at NUOL have been equipped with general knowledge and teaching skills, are not equipped with knowledge and skills in teaching specific mathematics contents, have not had many opportunities to develop their skills.
(2) From the theoretical and practical basis in Chapter 1, the thesis proposes five measures to develop teaching competency for students in Mathematics Education at NUOL.
(3) Experimental results (qualitative and quantitative results) illustrate the proposed measures, contributing to the assertion of the feasibility and effectiveness of measures in teaching conditions at NUOL.
(4) The results of the thesis affirm the rationality of the scientific hypothesis, which confirms the purpose and research tasks of the completed thesis.
2. Recommendation
(1) Teachers in Mathematics Education, Faculty of Education Theory and Methodology should refer to international experiences and achievements, especially in Vietnam, on the training of Mathematics teachers in general and on the development of teaching competency in Mathematics in particular.
(2) We would like to recommend the Ministry of Education and Sports to invite experts in the field of Mathematical Education from other countries, especially from Vietnam to train and transfer the achievements in the field of Mathematics Education for lecturers in faculty of education, NUOL.
(3) In order to develop teaching competency for students in Mathematics Education as well as to improve the quality of education at NUOL, there should be comprehensive solutions for improving the quality of teachers, revising the curriculum of the Mathematics teachers to respond the educational requirements of the Lao People's Democratic Republic in the current period, step by step perfecting the system of textbooks, improving the syllabus, lectures, reference materials, upgrading facilities, equipment for teaching, research and study.
(4) Should  implement the course "Method of teaching specific contents of mathematics" to the training curriculum of Bachelor of Mathematics Education to equip students with the necessary knowledge and skills and contribute to the development of teaching competency for students in Mathematics Education at NUOL.
(5) The proposed measures should continue to facilitate both breadth and depth experiments so that they can be completed and deployed massively to develop the teaching competency for students in mathematics education at National University of Laos.
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