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INTRODUCTION

[bookmark: _Ref462404866][bookmark: _Toc462405053][bookmark: _Toc462407735][bookmark: _Toc463958509][bookmark: _Toc478210721]1. Rationale
	Scientific knowledge has become the direct production force. It creates an especially important resource in the industrialization and modernization of the country. Besides, integration has become a global trend. Facing these challenges, education sector is required to have changes to conform to the trend of the times. It is training the human resource who have enoughcapacity and qualities meet the needs of the labor market.	
The guiding views of the Communist Party, the State and the government show that higher education has a common goal of developing students' self-control and self-learning capacity, problem solving ability and creativity. Thus, they can adapt to occupational and life requirements. The development of scientific research skills is a necessary and urgent task to achieve the above objectives
The development of scientific research skills for students in technical teaching is necessary because: The basic task of technical teaching is to teach the learner to understand the general technical principles of the main production processes, major technical facilities; forming and training the corresponding technical skills; educating industrial style and labor consciousness for learners.
	The most basic feature of technical teaching is the applicability, the ability to apply, the ability to act independently and creatively learners depending on each subject, major and level. Therefore, in technical teaching, the learner must associate the learned knowledge to solve technical situations. Or in other words, the learners must have the capacity to perform, the ability to act independently and creatively. The fact that developing scientific research skills is a specific form of teaching in the university that has the effect of helping students actively learn, explore creativity, while mastering new knowledge and practice using cognitive methods simultaneously training habits and formation of developing scientific research skills. It has a great effect on the process and results of students. However, at present, performing scientific research skills has many difficulties, problems. Measures have not achieved the required effect. In fact, many students are still confused in the implementation of scientific research skills.
	Based on the above analysis, it is necessary to develop scientific research skills for students in technical teaching. The scientific research programs help learners to actively study for life; Training for student independent thinking habits, independent problem solving. Therefore, the author chose the topic "Developing scientific research skills of student in technical teaching" to study.
[bookmark: _Toc462407739][bookmark: _Toc463958513][bookmark: _Toc478210725]2. Purpose of the research
	Develop scientific foundations and propose measures to develop scientific research skills of students in technical teaching to improve the scientific research competence of students.
3. Subjects, objectives and scope of the research  
          3.1 Research subjects:The process of regular training of technical students at universities.
          3.2 Objective of study:Scientific research skills and measures to develop students' scientific research skills in technical teaching.
          3.3 Scope of the research:
[bookmark: _Toc462407744][bookmark: _Toc463958518]3.3.1 Research content: Research on the process of forming scientific research skills and the measure todevelop scientific research skills can be implemented right in the training process at the university.
3.3.2 Survey location: lecturers, administrators, students, former students of some majors, technical universities (Hai Phong University, Maritime University, Hai Phong Private University).
3.3.3 Research time:
Investigation of the actual status: from May, 2nd 2016 to May, 25th2016 at Hai Phong University, Maritime University, Hai Phong Private University.
Experimental: from September 2016 to April2017 at Hai Phong University.
4. Scientific theory
If measures to develop scientific research skills are formed and implemented in accordance with the characteristics of scientific research skills and the process of forming this skill for students in engineering will improve the scientific research competence of students.
5. Research tasks
5.1. Study the theoretical basis for developing students' scientific research skills in technical teaching
5.2. Study the practical basis for developing students' scientific research skills in technical teaching
5.3. Propose measures to develop students' scientific research skills in technical teaching. To test and evaluate the feasibility and effectiveness of the application of measures to develop students' scientific research skills in technical teaching
6. Research methods
[bookmark: _Toc462407745][bookmark: _Toc463958519][bookmark: _Toc462407747][bookmark: _Toc463958521]Thethesis incorporates the following research methods:Group method of theorical research, Group method of practical research, Group method of statistics.
[bookmark: _Toc462407748][bookmark: _Toc463958522]7. New contribution of the dissertation
[bookmark: _Toc478210727][bookmark: _Toc480200424][bookmark: _Toc493247227]7.1. In theory
Contribute to clarifying the theoretical and practical basis for developing students' scientific research skills in technical teaching. Specifically, the thesis has presented:
- Characteristics of scientific research skills: Synthesis skills (composed of many sub-skills components - expressed throughframework of scientific research skills); is of general skill; demonstrated through problem solving and discovery skills; It is only formed and developed through the use of knowledge, practice, experience of yourself ...
- Factors influencing the formation and development of scientific research skills of students
- Steps to develop scientific research skills of students in technical teaching
7.2. In practice
	Construct and initial implement some measures to develop scientific research skills of students in technical teaching. Specifically:
- 6 measures to develop scientific research skillsof students in technical teaching: using active teaching methods; use the teaching method of experience.
- Applying 4 measures to develop scientific research skillsof students: Strengthening the study organization, using teaching methodsof solve problems, apply teaching methods under the project, instruct students to do big assignments.
8.  Structure of the dissertation
In addition to the Introduction, Conclusions, References and Appendix, the main content of the dissertation is structured into 3 chapters:
Chapter 1. Rationale for developing scientific research skills of students in technical teaching
Chapter 2. Actual status of developing scientific research skills of studentsin technical teaching
Chapter 3. Measures to develop scientific research skills of studentsin technical teaching

[bookmark: _Toc478210728][bookmark: _Toc480200425]CHAPTER 1. RATIONALE FOR DEVELOPING SCIENTIFIC RESEARCH SKILLS OF STUDENTS IN TECHNICAL TEACHING

[bookmark: _Toc462407755][bookmark: _Toc463958528][bookmark: _Toc478210729][bookmark: _Toc480200426][bookmark: _Toc493247229]1.1 OVERVIEW OF RESEARCH DOCUMENTATION
1.1.1 Some researches abroad
	Along with the trend of modern development, educators in developed countries study and optimize the study, formation and development of research capacity so that learners can learn regularly, learn all their lifetime. In the process of learning, the learner not only acquires knowledge that has been explored but also finds new knowledge. Therefore, cognitive activity of the learnersoccur in the following conditions: having instructors, materials, technical teaching equipment, self-learning ability of the individual learners in which research skills of the learner is the most important factor in the cognitive process.The researches on the scientific research skills of students can be referred to as some authors such as: R. Retske, Carl Roger, A.A. Sappington, J. Hattie, J. Biggs, N. Purdie, Keith Howard and John A.Sharp, Gary Anderson, Brian Allison… 
1.1.2Some researches in Vietnam
1.1.2.1 Research on scientific research skills of students
	In our country, the trend of learner-centered learning is being considered, especially in universities. It specially emphasizes on teaching learners how to study and practice for students of scientific research for life-long learning. This problem has been attracting the attention of many researchers.
Articles of the following authors related to scientific research skills of students such as: Phan Huy Xu, Nguyen Thi Xuan Huong, Nguyen Xuan Thuc, Vu Le Hoa
Developing scientific research skills for pupils and students is mentioned through active teaching methods. The Ministry of Education and Training has given specific instructions on the implementation of active teaching methods such as "handling powder"; in national and senior high school contest of science and technology research
With the aim of orienting learning activities and introducing self-study measures for students studying credit system, there have been many dissertations related to scientific research skills of students such as Nguyen Thi Kim Anh, Nguyen Thi Yen Thoa, Pham Thi Thu Hoa. Most of the research theses on research skills of students are focused on students of social sciences, humanities and pedagogy students. Few authors mention technical subjects but are not intended for technical students.
1.2.2.2Research on scientific research skills of students in technical teaching
[bookmark: _Toc493247231]	There are many authors who discuss the scientific research skills of students in technical teaching such as: Vu Xuan Hung, Le Thi Quynh Trang, Nguyen Kim Thanh, etc
Thus, according to the above authors, the research skills will have effective learning methods at the university level. However, some issues such as organization, methods of skill development, methods of evaluation and other conditions to implement the development of scientific research students of the authors mentioned but still at the general and generalized level.
1.2. Some concepts
[bookmark: _Toc493247232]1.2.1 Skills
	Skill is the ability to perform competently and effectively with an action, a task to achieve a defined goal by applying existing knowledge and experience in accordance with certain circumstances and conditions. 
[bookmark: _Toc493247233]1.2.2 Scientific research skills
1.2.2.1 Research
	According to the Vietnamese Dictionary, research is to examine thoroughly to grasp the problem, to solve the problem or to gain new knowledge.
1.2.2.2 Scientific research
	Scientific researchis action of study, observation, experiment ... based on the number, data and documents that are collected to discover the nature and common law of things, phenomena, find new knowledge or find new technical applications, new models having practical meaning.
1.2.2.3Scientific research skills
[bookmark: _Toc493247234]	Scientific research skillsis the ability to perform proficiently and effectively the conduct of scientific research based on the use of accumulated knowledge and experience under certain conditions in order to achieve the purpose of research.
1.2.3 Scientific research skills of students
	Scientific research skills of students is the ability of students to be successful and result in research actions and actions based on the use of accumulated knowledge and experience under the guidance of instructors or self-study.
1.2.4 Developing  scientific research skills of students in technical teaching
Developing  scientific research skills of students in technical teaching is the process of forming and enhance the capacity of conducting scientific research skills of students in a suitable time, under certain conditions, on the basis of smooth integration of knowledge, skills, attitudes.
[bookmark: _Toc493247235]1.3SOME BASIC THEORIES ON DEVELOPING OF SCIENTIFIC RESEARCH SKILLS OF STUDENTS IN TECHNICAL TEACHING
1.3.1 Technical teaching
* Objectives of rechnical teaching 
- Professional objectives: Depending on the different occupational groups and professions, there are various teaching objectives for different professional fields, orientation for future career of the students.
- Objectives: These are the objectives that are attached to the content of the professional and general for all the technical disciplines such as: teaching objectives of methods of solving technical problems; Objectives of teaching methods of solving professional tasks.
* Tasks of technical teaching:
- Task of teaching careertask
- Task of education
- Task of forming and developing technical thinking and capacity
* Content of the technical teaching includes: the system of technical knowledge; The system of technical skills and techniques.
[bookmark: _Toc493247236]1.3.2 Meaning ofdeveloping scientific research skills of students in technical teaching
	When conducting the development of scientific research skills, student will be able to access small-scale topics. With the guidance of their teachers, students will begin to shape the way and the process of doing a quality and effectivescientific research. Not only that, scientific research activities contribute to promote dynamism and creativity; the ability to think independently, self-learning of students. For each student, these skills are not only important in their study time, but also in working time in the future.
Scientific research is needed for technical students. Technical field is a large system and correlated with each other. Effective teaching of technology can not be based on memorization or technical mastery. It is essential that the students of technology develop their unique skills and minds of critical reflection for professional and effective reasoning throughout the complex issues and technical questions they will face. Facing the role of engineers.
[bookmark: _Toc493247237]1.3.3 Skills frameworks for students in technical teaching
	1.3.3.1 Scientific basis of building skills frameworks
	a) The essence of learningactivity of student
	The essence of learning activity of studentis a unique cognitive activity of research. This type of cognitive activity can take place at many different levels, but the most basic thing is that learners will recognize the excitement when they are explored, dealt with, and studied. Through teacher orientation. The most unique result in this learning activity is the knowledge of skills and techniques aimed at students in order to create conditions for learners to develop and perfect themselves.
	b)CDIO capacity
	CDIO-stands for (Conceive – hình thành ý tưởng; Design – thiết kế; Implement – triển khai; Operate – vận hành). It is also the basic competencies, qualities desired by student graduating from technical training programs.
	According to this approach, the design of knowledge blocks and training skills must be based on the 4 essential core competencies of graduate student, namely: Forming ideas - Designing - Deployment - products, systems, processes for occupational objects; suitable for the context of society, integrated in the course program, curriculum.
c) Characteristics of scientific research of student
Scientific research of student occurs in the training of the school. It is derived from small things like students searching for materials themselves, research papers in scientific journals, exchanging with each other (and with faculty) in both formal and informal forums. Present subject plans, graduation thesis or higher is the subject of independent research. In oder to do the above things, students need to have the core knowledge and skills about the major; knowledge of scientific research methodology.
	1.3.3.2 Frameworkofscientific research skills of students
[bookmark: _Toc493247316]	Based on the characteristics of the skills, the essence of the learning activity of students; the task of research activities, capacity of technical students (according to CDIO).The dissertation identifies thatscientific research skillsof students consisting 9 main groups of skills, divided into 25 sub-skills, shown in Table 1.2:
Table1.2 Framework ofscientific research skills of students
	No.
	Skills
	Sub-skills

	1
	Gathering and processinginformation skills

	
	1
	Find a directory, select books, read books, take notes (find keywords related to the topic)

	
	2
	Speed reading, skimming

	
	3
	Make reference lists

	
	4
	Analyze and evaluate content

	
	5
	Summary research materials

	2
	Forming research ideas skills

	
	6
	Identify the scientific problem that needs to study

	
	7
	Forming the scientific idea

	3
	Developing research outline skills

	
	8
	Forming of scientific hypothesis

	
	10
	Self-checking, slef-adjusting plan

	4
	Thinking and solving problem skills

	
	11
	Apply specific research methods

	
	12
	Select and execute the solution

	5
	Designing model of application product skills

	
	13
	Preliminary design

	
	14
	Detailed design

	6
	Organize experimentation and handling of experimental results skills

	
	15
	Set up experimental procedures

	
	16
	Design the experimental toolkit

	
	17
	Try to make the model

	
	18
	Test product

	7
	Teamwork skills

	
	19
	Form and develop a team

	
	20
	Organize work

	
	21
	Communicate between team members 

	8
	Making scientific report skilss

	
	22
	Organize and express research results

	
	23
	Present the research results

	9
	Test and evaluate research results skills

	
	24
	Designing a evaluating tool for
 research results

	
	25
	Self-assess; self-evaluate of team through discussion, self-compare with the initial goal



1.3.4 Factors affecting the development of scientific research skills of students in technical teaching
1.3.4.1 Awareness of students
1.3.4.2 Training program of technical student 
1.3.4.3 Capacity of teachers
1.3.4.4. Facility condition for scientific research activities of students
1.3.5Development processof scientific research skills of students in technical teaching
1.3.5.1 The process of forming and developing the skills 
Skills acquired in every person going through a long, complicated process of formation and development, through different stages. The skills are formed through five phases: Imitation phase, Completion phase, Accurate completion phase, Formingtechinique phase, Creation phase.	
[bookmark: _Toc478210761][bookmark: _Toc479162767][bookmark: _Toc480200455][bookmark: _Toc480200751][bookmark: _Toc480957151]The division of these above phases has shown the most common way to develop a skill. The process of developing scientific research skills for students is also based on the above steps, but usually with the organization and guidance of the teacher. The developing process of scientific research skills of students in universities is not a finding process, self-forming skills based on the experience. In order to enhance the scientific research skills of students, each university must organize various research forms depending on each training major.
	1.3.5.2Steps of research process of students
Steps of research process of students are based on the logical sequence of scientific research in general, based on thescientific research conditions of students.
The steps of research process of students include 4 steps:
- Step 1: Identify the research problem
- Step 2: Plan the research
- Step 3: Deploy the research
- Step 4: Present the research results
	1.3.5.3Developing scientific research skills for students through teaching activities
In the training of engineering disciplines, prior to the study of technical subjects (general or specialized), students have studied the basic subjects of the discipline or discipline (mathematics, physics, graphics and technical drawing). After completing the technical modules, students will complete course projects or graduation projects to connect basic knowledge, basic knowledge and technical modules to solve some problems (often associated with later career practices). Therefore, the general orientation for the development of scientific research skills of students in teaching technical subjects is to teach them in the direction of research, in the following steps: Finding problem / Introduction / Present research problem. Set the hypothesis / direction to solve problem  Set up information gathering solution to solve problem  Search / construct theoretical foundation (theoretical research)  Practical argument (practical, empirical research)  Analyze and discuss the results (processing information obtained)  Summarizing results/ conclusion.
Thus, in order to develop students' scientific research skills in teaching technical subjects, we need:
(1). Identify the scientific research skills to be developed;
(2). Compared with the objectives and content of the module, the objectives and content of each topic / chapter, objectives and contentof that module related to which scientific research skills, how these skills will be consolidated and developed, how these research skills will be assessed, etc.
(3). Analyzing the teaching and learning conditions of the module: the prescribed duration, textbooks, learning materials, equipment in practical laboratory of the Faculty, the level and specific learning conditions of the students…Can the teaching and learning condition of the module meet the requirements of developing students' scientific research skills in teaching these modules?
(4). Designing teaching plans (for specific topics / chapters, lessons) in the orientation of developing students' scientific research skills.
Based on process of developing skills, based on the phases of the scientific research activity, it is possible to provide a procedure for developing scientific research skills in technical university such as the following diagram 1.2.
[bookmark: _Toc478210752][bookmark: _Toc479162770][bookmark: _Toc480200458][bookmark: _Toc480200754][bookmark: _Toc480957154] (
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Diagram 1.2 Steps of the development of students' scientific research skills
 in technical teaching
[bookmark: _Toc478210763]1.3.4. Criteria for assessing scientific research skills of students
[bookmark: _Toc493247241]Criteria for assessingskills:
a) Completeness of the content and structure of the skill
b) Logical reasonableness of the skill
c) Level of proficiencyof skill
d) Flexibility of the skill
e) Effectiveness of the skill.

CONCLUSION OF CHAPTER 1

[bookmark: _Toc493247242]	Through researching theoretical basis for developing scientific researchskills of students in technical teaching, the thesis makes the following statements:
	 1. Developing scientific researching students in technical teaching is a necessary and important task in the basic renovation stage of Vietnam's education system. This is a new problem, many difficulties, so there are not many studies on this issue.
	2. The rapid development of science and technology has many impacts on vocational training. In order to meet the demand for training high-quality labor force requires training to ensure the quality of training output. In particular, the students' scientific research skillsplays a crucial role in the training of technical students with quality and meeting the requirements of the labor market.
	4. Developing scientific research skillsof student is an independent development path. It has individual goals, content, programs, and evaluation criteria to develop research capacity of each individual's. Therefore, the development of content solutions need to be carried out in accordance with the process of development of certain species, ensuring the suitability of the object is developed and quality, ensuring the development scientific research skills embracing superiority and really bring efficiency.
	5. The development process of scientific research skills of students are influenced by many factors. This is also one of the issues that need to be considered when proposing measures for the developing students' scientific research skills in technology teaching, considering the level of impact and its impact on the development of research results. , so as to bring efficiency and achieve the goals for scientific research skills activity of students.
	6. Considering the feasibility of developing students' scientific research skills, the thesis focuses on selecting 3 basic skills for students to develop in the process of technical teaching: Collecting and processing information skills,Thinking problem solvingskills, Organizing experimental and handlingresults skills.
The knowledge of the students is not limited to the knowledge that teachers convey during the learning process. The cognitive process is different from the data collection process. Meanwhile, these current data can be generated from a variety of sources by information technology; Students must understand the interrelationship between data, mining, selecting and processing reliable data to aggregate information to solve problems. Therefore, developing skills forstudents to collect and process information will help students to approach learning problems in an effective way.
The skill of a real engineer is sovling problem designing in sequence. Sovling problem actually is that students solve their learning tasks. Sovling problem skills is really necessary for all students in the learning process and research.
Developing an research outline is mandatory for any research activity. Through researchoutline, we can evaluate the feasibility of the topic and capacity of researcher. Therefore, developingskills for students to build research outline will help students present the thinking of researcherin a logical, scientific way. It is also easy to convince and have plans to implement and ensure the feasibility of research.
[bookmark: _Toc478210785][bookmark: _Toc479162798][bookmark: _Toc480200782][bookmark: _Toc480957177]
CHAPTER 2: ACTUAL STATUS OF DEVELOPING SCIENTIFIC RESEARCH SKILLS OF STUDENTS IN TECHNICAL TEACHING

[bookmark: _Toc493247243][bookmark: _Toc478210771]2.1 ACTUAL STATUS OF SCIENTIFIC RESEARCH ACTIVITIES OF STUDENT
	It can be said that students have started to get acquainted with and approach to scientific research activities from the beginning of elementary school through the form of “handling powder” teaching method, Study techniques for junior high and high school students. Thus, more or less students also have scientific  research skills, the teaching at the university will have to develop scientific research skills to meet the objectives and content of specialized training.
[bookmark: _Toc493247244]2.1.1 Policy of education sector
Creating a worldview of science and a passion for science and innovation is an important goal of modern education as the knowledge economy is gradually gaining dominance in these countries. world. In order to improve the quality and efficiency of scientific research activities, our country has adopted many guidelines and policies to encourage scientific research activities, especially for the education sector.
[bookmark: _Toc493247245]2.1.2 Actual status of the policy in Hai Phong University on the development of students' scientific research skills
[bookmark: _Toc480957166][bookmark: _Toc480200771][bookmark: _Toc480200475][bookmark: _Toc479162787][bookmark: _Toc478210774]	The scientific research activities of the students are always concerned by the school. But due to economic conditions, ithas just stop at organizing the scientific research conference at the university level. Student participated in some competitions such as:making fuel economy vehicles organized by Honmda, robot contest, but it has not been actively concerned.
2.2 SUMMARY ABOUTTECHNICAL SECTOR 
2.2.1 Training program of technical sector
2.2.2 Training objectives technical sector
2.1.3 Actual status of technical research assessment
2.3 ACTUAL STATUS OF DEVELOPING SCIENTIFIC RESEARCH SKLLS OF STDUENTS IN TECHNICAL TEACHING
2.3.1 Purpose and content of the survey on development of students’ scientific research skills in technical teaching
2.3.1.1 Purpose of the survey
Assessing the situation of scientific research activities of students in the process of studying in universities and the situation of developing scientific researching skills for students in technical teaching now as a basis for building measures to develop their students' scientific research skills in technical teaching more effective.
[bookmark: _Toc493247318]2.3.1.2 Content of survey
a) For lecturers:
	+ Survey the current state of awareness of the importance of developing students' scientific research skills in technical teaching.
	+ Survey on the status of developing students' scientific research skills in technical teaching.
	+ Teacher's assessment of students' scientific research skills.
	+ Survey the level of application of teaching methods in the direction of scientific research of teachers.
b) For students
	+ Survey on awareness of the importance of development of pupils' scientific research skills.
	+ Survey the status of development of scientific research skillsof students.
	+ Self-evaluation survey of students on their own research skills.
2.3.2 Subjects, time and methodology for surveying the actual status of developing students' scientific research skills in technical teaching
2.3.2.1 Object of the survey
a) Survey samplesare teachers and students in technical major at the universities within Hai Phong city.
The number of the survey sample is 519 students, 50 lecturers and managers. Questionnaires were sent directly to each survey subject.
b) Questionnaire design
The content of the questionnaire focused on issues such as: awareness of students on the importance / significance of scientific research skills; the most important skillsthat students need to achieve in science research; the level of achievement of the main skills of the students; measures or pathways to achieve scientific research skills in the training process;
2.3.2.2 Survey time: Survey the situation: from 2nd May 2016 to 25th May 2016
2.3.2.3 Survey methods: 
	- Method of investigation, survey
	- Method of obtaining expert opinions
	- Method of product observation and research
2.3.3 Results of survey and evaluation
2.3.3.1 Actual status of awareness of the importance of developingscientific research skills
Results of the survey: All trainers in the survey said that scientific research skills is very necessary for technical students. According to the analysis of the lecturers, the technical sector is characterized by high applicability. Learning knowledge and skills on the class is not enough to develop scientific research skills of student. Therfore, they can detect and solve problems that arise in the job.	
Most students in the survey scientific research skills is necessary. This is a correct understanding because it can not be denied that the great benefit that scientific research skills brings students self-conscious, positive and independent habits in awareness; Familiarize yourself with the way you work independently – is the basis activity of scientific research; At the same time train the will to strive, virtue persistence, enhance confidence and self-competence - are requirements that employers highly appreciate new graduated students.
	Thus, the perception reality is a favorable base for educational managers and teachers, especially students, to perform the task of developing scientific research skills for students.
2.3.3.2 Actual status of training objectives and program
Through analysis of the program, the training of technical students at Hai Phong University can be seen in the target not to mention the requirements of developing students' scientific research skills. 
	In the education program, there is no module "Methodology of scientific research" for students. 
	In the training program, the number ofcompulsory credit program for Internship graduation project are 6.the number of compulsory credit for Graduation project are 10. The implementation of the project modules will enable the student to develop some basic scientific research skills.
	2.3.3.3 Actual status of teachers
By interviewing and exchanging directly with the teachers of the Faculty of Electrical Engineering, Construction and Information Technology, the following comments were received: Most of the teachers give the students the research homework or science essay that they teach. Teachers are very interested in assigning homework or essays to students. Because this form will help teachers evaluate the process of students to acquire knowledge and apply knowledge. At the same time, teachers can evaluate the intiative and active characteristics of students; independent research method, self-conscious, active.
Survey of professors of technical faculties at Hai Phong University: the level of trainers basically meets the conditions for guiding students in scientific research. However, because the teachers are young, they lack practical knowledge and lack of experience in assigning students the scientific research topics at all levels.
2.3.3.4 Actual status of factors affecting the development of students' scientific research skills
	The factors that affect the development of scientific research skills are quite similar, in which the two factors most influencing the development of scientific researching activities for students belong to subjective factors such as professional qualification and the teacher's experience; Qualification, capacity and skills of scientific research students. Another subjective factor was also chosen as a consciousness, attitude towards the development of scientific research students. This proves that, in order to develop good scientific research, the students must have the ability and ability to develop scientifically and scientifically, in a serious and honest way, access to new knowledge; Lecturers must have a solid professional level and have modern methods and means for the development of scientific research. 
2.3.3.5 Actual status of implementing scientific research skillsof students
In order to assess the status of implementingscientific research skillsof students, we conducted the questionnaire survey with subjects such as managers, lecturers and students.
a) Assessment by teachers
The results show that the level of the results of the implementation of the students' scientific research was assessed at a low level by teacher. In particular, most skills have a performance at level 2.
Teacher and managerin the survey said that the skills to form research ideas is very important, the first stage of research activities. However, not all students can easily find research ideas. The research ideas may relate to the trained profession but has been studied before; There are also very new and creative ideas but it is impossible ... Even more, there are many students passive in findingresearch ideas, topics assigned by teachers to implement.
* Assessment of information gathering and processing skills:information collection and processing skills that seems to be quite simple but makes many students confused. Because they only have a habit of going to Google to search for words without knowing how to find the documents. On the other hand, when the students use the document source material does not control the reliability. Information processing is very important, and the collected documents need to be analyzed, synthesized and reviewed. The teachers said: Students do not know how to analyze and review the collected documents.
* Assessment of making research outline skills: The teacher assesses that most students have not yet developed a protocol in logical order. Determining the scientific hypothesis makes children embarrassed; I do not know how to write the reasons for choosing a subject convincingly; research purposes are not clear; research scope is not limited. There are no options to solve the problem
* Assessment of thinking, problem-solving skills: Problem solving skills of students are evaluated by teachers at low level. According to teachers, students do not know how to ask questions to spice up the research problem; There are no options to solve the problem.
In addition, the teachers said that although students are very interested in the design of the product but this skill is very weak. 



Chart 2.4 Assessment of teachers on the level of implementation 
of students' scientific research

b) Assessment by students
	* Information gathering and processing skills: Most of the respondents said that information gathering and processing skills were relatively easy (level 3). However, this is subjective because they simply think that searching the material is on the internet for search; This is quite simple with the students when connected devices are quite popular with students, they have access to information technology very quickly.
	* Skills for making research outline: When asked, students do not know what the research protocol is; unknown how to define scientific hypothesis; Difficult to express the purpose and scope of research. Even so, the reason for choosing the topic is awkward. The ability to adjust the research plan is limited.
	* Thinking and problem-solving skills: Student self-assess is confused in implementing problem-solving logical thinking skills. They do not know how to solve the problem and choose the optimal solution that solves the problem in a subjective way. Observation, experiment, experiment to test scientific hypothesis has not been focused.
Teamwork skills is highly rated by students (level 4). According to the analysis of students, the characteristics of technical students are male students in large numbers, they easily communicate with each other, so the team work is not difficult. However, they do not really know that teamwork skills need logical manipulation, such as forming and developing teamwork, communication between team members. Skills for finding research ideas, problem solving skills, examining and evaluating the research results are majority of students rated at level 2.
2.3.3.6 The Actual status of application of measures to develop scientific research skills for technical students
a) To assess the importance of measuring the development ofscientific research skillsfor students in technical teaching, the authors use questionnaires and interviewing experts.
As can be seen, most teachers said that there are many measures to develop scientific research skillsfor students, but the most effective is the measures can be applied immediately in the classroom teaching process. According to teachers, if scientific research skillsare only developed through the scientific research activities, the number of students participating is limited because not all students are eligible for scientific research. For many faculties, scientific research activities must be for good students.
b) The author has put forward some measures to develop scientific research skills for teachers and experts, such as strengthening the number of seminar, problem solving teaching, teaching, experiential teaching, teaching scientific research skills.
Survey results show that the measures to strengthen the organization of seminarand problem solving are applied by many teachers. This is an active teaching method suitable for training technical students. Problem solving develops the capacity for creative thinking, problem solving ability of students. Students are placed in problematic situations, through problem solving to acquire knowledge, skills, cognitive methods, and effectively implement learning tasks. Through problem solving, problem situations, students will develop skills such as information gathering and processing skills, logical thinking skills, teamwork skills, presentation skills. ....
Teaching methods such as project, experiential teaching, teaching science research brings many bring more efficiency in teachng but it still less applied by teachers.


Figure 2.6 Level of using teachingmethods to develop scientific research skills of students
2.3.4 Causes of the above situation
Through interviews and interviews with the results of the survey, the author analyzes the causes of the development of pupils' scientific development in technical teaching as follows:
2.3.4.1 Objective reasons
- The program of training students in the field of engineering at the university has no module "Methodology of scientific research", the objectives do not attach great importance to the development of students' scientific research. This is the most basic cause leading to low level of students' scientific research.
- Students are not regularly guided to develop scientific researches. The guidance of scientific research students only occurs with the small SV students who participate in scientific research at the school level.
In addition, there are no mechanisms to attract students to participate in scientific research activities. Facilities for developing scientific research skills of stduents is limited. Technicians should apply knowledge to research, design, and fabricate applied product models. Meanwhile, funding for the purchase of materials and equipment exceeds the ability of the children. The school supports only those that have won high prizes at school-level contests.
	2.3.4.2 Subjective reason
- The first reason: The students themselves are not active, active, not motivated to develop scientific research skills. 
- Thesecond reason: students are not fully equipped with knowledge about scientific research skills. 
- The third reason: Teaching methods have not brought into full play active initiative for students, not excited to explore discovery in the study. 
- The mode of teaching experience has not been applied thoroughly. 
2.3.5 Practical issues in the development of students' scientific research skills
	Through surveys and research, the dissertation has identified the practical problems in developing scientific research skills of students in technical teaching as follows:
- Firstly, students have access to scientific research activities of students since they were primary and secondary students and some have had some basic knowledge about scientific research. The problem is how to develop scientific research skills of students in university education at the university level so that they can study, research for the rest of their lives and meet the requirements of their profession.
- Secondly, The activities of developing scientific research skills of studentsin technical teaching schools at Hai Phong has not been implemented in a deep and effective way. Duration of programs for developing scientific research skills of students in training technical students are not available.
- Thirdly, scientific research skills of students in technical schools at some universities in Hai Phong are limited, this is due to objective and subjective reasons.
CONCLUSION OF CHAPTER 2
Due to the limitations of research conditions, the thesis only investigated the actual status of developing to scientific research activities of students in Hai Phong University as a "cross-section" of the general situation of developing students' scientific research skills in teaching technical skills at other universities.
Survey results show that technical training programs in some schools in Hai Phong city have not paid much attention to the development of  scientific research skills of students. This is shown in the framework of the program without the module "Methodology of scientific research"; The training objectives of the major do not mention the objective of developing scientific research skills of students.
Actual status of lecturer member: having a relatively good academic level but lacking professional experience; There is no solution to attract and participate in scientific research topics that they undertake.
The scientific research skills of students are mainly evaluated at medium and low levels. Although from primary and secondary school, students have access to scientific research; However, the development of scientific research skills of students are not effective.
Although from primary and secondary school, students have access to scientific research; However, the development of students' scientific research has not been effective. Teaching methods are explored, discovered, applied, teaching people how to do, problem-solving thinking ... have not been implemented synchronously for all teachers.
Developing scientific research skills of students in technical teaching requires the whole process. Proposed measures must ensure the conditions of the training program; Level of teacher, student; material facilities of the training center. Besides, the measures must be pedagogical, effective and feasible in order to create the best conditions for students to develop scientific research skills of students.

CHAPTER 3: METHODS FOR DEVELOPING SCIENTIFIC RESEARCH SKILLS OF STUDENTS IN TECHNICAL TEACHING

3.1 PRINCIPLES OF SUGGESTING THE MEASURE FOR DEVELOPING SCIENTIFIC RESEARCH SKILLS OF STUDENTS IN TECHNICAL TEACHING
Principle of ensuring the purpose; Principles to ensure systematic; Principle of ensuring practicality; Principle of ensuring feasibility, effectiveness.
3.2 METHODS FOR DEVELOPING SCIENTIFIC RESEARCH SKILLS OF STUDENTS IN TECHNICAL TEACHING
3.2.1 Measure 1: Strengthen the use of teaching in the form of seminar
Seminar is a form of basic teaching in the university, in which students discuss scientific issues that they have studied themselves, under the guidance of a teacher who is knowledgeable about that field.
Seminar is a good opportunity to train students someskills: making list of references, analysing document, applying research methods ... In seminar, the positive students are promoted, students are researched how to analyze the critique of different ideas before a given subject, to argue for the protection of their opinions in front of the collective, to think about a problem from many angles, It raises the questions, stimulates the deep search.
3.2.2 Measure 2: Applying problem-solving teaching method to teach students how to solve a problem.
Researching content in technical teaching, incorporating practical aspects to develop themes and problems (a kind of topic), assign students to self-read and self-study to apply knowledge to solve problems. Thus, the learner has mastered the content of teaching as well as research ability.
3.2.3 Measure 3: Teaching based on scientific research
The nature of teaching through scientific researchis to organize the process of learning the content learning content in accordance with logical scientific research. In this direction, under the organization, guidance and counsel of the instructor, the learner discovers, expresses the problem in different fields of knowledge, defines the direction, designs the research. theoretical or practical issues for resolving problems and addressing new issues.
Scientific research activities of students are very basic because of the specific nature of the process at the university. The research capacity of the students must contain both the research objectives, the research tasks, the knowledge about the methodology and subjects, and other technical elements of scientific research.
3.2.4 Measure 4: Use the project-based teaching method to teach students the research methodology
Teaching through projects is a form of teaching in which the learner carries out a complex learning task, which combines theoretical and practical aspects of creating a product that can be introduced. This task is carried out by the learner with high self-reliance in the whole learning process, from goal setting, planning, to project implementation, testing, adjustment, process evaluation and result. Team work is the basic form of teaching through projects.
Basic characteristics of teaching through projects: Learners are the center of the teaching process; The project focuses on the important learning objectives associated with standards; The project is guided by the curriculum framework questionnaire; The project requires diversified and regular forms of assessment; The project is related to reality; Learners demonstrate their understanding through product and process implementation; Modern technology supports and promotes learner learning; thinking skills is an indispensable element in method of teaching through projects.
3.2.5 Measure 5: Guiding students to do big homework
The main content of this measure is that the teacher instructs the students to carry out subject exercises, subject topics, subject projects, scientific research topics (organized by faculties, schools), graduation projects.
The knowledge of a subject will be understood by the students through a variety of methods: reading textbooks provided by teachers, theory lectures, practice, reference materials and knowledge on the Internet. With each method, students acquire a different side of the subject, even discrete, moving, and sometimes contradictory. Therefore, the big exercises are great opportunities for students to practice, strengthen skills, deepen their thinking as well as gain access to new knowledge.
3.2.6 Measure 6: Organize topics related to technical specialization, practical job
Technicians must have professional skills in order to meet the requirements of workers, so it is necessary to organize special topics related to technical specialization; Invite businesses to talk to students know what knowledge and skills to meet the requirements of the profession.
Bringing students to find out the reality in the factories (with practical purpose, content) for students to find topics that can study, how people solve problems in reality.
Suggesting topics for the students to write scientific report, scientificarticle (suitable with students)
3.3 DESIGNING LESSON PLAN AND EVALUATING TOOLFOR SCIENTIFIC RESEARCH SKILLS OF STUDENTS
3.3.1 Steps for designinglesson plan
- Step 1: Define objectives, select content, teaching methods
- Step 2: Design teaching activities of teachers and students towards the development scientific research skills of students
3.3.2 Designing the assessment toolkit
3.3.2.1 Require evaluation toolkits
The assessment tool should show the variety and abundance associated with the specificity of the technology and evaluate the target for developing scientific research skills of students.
The operations (sub-skills) of scientific research skills are assessed through specific criteria.
3.3.2.2 Designing a skill sssessment toolkit	
+ Self-assessment paper of students
+ Evaluation form of teachers: evaluation of the implementation of tasks and solve problems in the learning process of students
+ The checklist examines the level of scientific researches skills of students
Score scale for the achievement of scientific researches skills by the checklist:
3.4APPLYINGTHE DEVELOPMENT OF SCIENTIFIC RESARCH SKILLS OF STUDENTS IN TECHNICAL TEACHING
3.4.1 Measure 1: Enhance teaching by using the form of seminar
	a) Objectives
By teaching in the form of seminar to develop students' scientific researches skills, such as collecting information and processing information skills, thinking and deciding problem skills, teamwork skills, presenting results of the research skills.
b) Content
Applying the teaching method in the form of xemina for the module "Electrical engineering materials"
c) Illustrative example
	Lesson 1: Chapter 2 "Insulation Materials"
3.4.2 Measure 2: Developing scientific research skills for students through problem-solving teaching
	a) Objectives
Develop a process of problem-solving instruction in a certain logical sequence to achieve the purpose of teaching. Through this, we develop scientific research skills of students.
b) Contents of the measure
- Analyzing the program, which defines the learning objectives.
- Content design and problem definition of teaching content.
- Design and use teaching situations and select different levels of problem-solving teaching.
- Analysis of the logical structure of teaching content (system of knowledge, skills, techniques); The logic of the formation and development of the content of teaching; or activities compatible with it.
- Analyze the activities of teachers and pupils in problem-solving teaching.
- Control the activity, create excitement, student readiness.
c) Illustrative example
Apply the problem-solving curriculum to design lesson plans in two-part teaching: Electrical Engineering Materials and Applied Mechanics.
Lesson 2: "Draw the electrical diagram"
3.4.3 Measure 3: Using the teaching method through project to teach students how to do research
a) Objectives
Develop a project learning process in a logical sequence to achieve the purpose of teaching. Through this developing scientific research skills for the students.
b) Content
Design of a number of projects applied in the teaching of the term Drawing techniques in the teaching process of the project
c) Illustrative example
Project: "Designing electricity for classrooms"
3.4.4 Measure 4: Developing scientific research skills of students through organizing scientific research activities
a) Objectives
- Review.
- Developing of scientific research skills, step by step approach to scientific research. Students will be trained in problem solving from visual phenomena, solve problem from ground knowledge, empirical validation of methodologies, restriction of recommendations and direction of research.
- Training work style of students.
b) Content
c) Illustrative example
3.4.5 Discussions for effective implementation of measures
Measures for development of scientific research skills for students as proposed have a certain role and role in supporting and complementing each other in order to develop students' scientific research skills. Based on theoretical and practical principles, the dissertation proposed 6 measures to develop students' scientific research skills.However, the author only chooses 4 measures to implement in chapter 3, namely measures: Strengthening the organization of seminar activities; Developing  scientific research skills for students through problem-solving teaching; Developing of scientific research skills for students through scientific research organizations; Developing of scientific research skills for students through teaching through project. These measures can be applied immediately in the course of teaching the modules. However, the use of measures to achieve high efficiency should pay attention to the following issues:
- The measures must be in accordance with the psychology, awareness of students. 
- The urgency of the measures.
	- In order to carry out the measures well, the teachers not only require their normal capacities, but also regularly update their knowledge and practice of professional activities.
- Managers need to determine that training that meets the needs of society is always a solid foundation. 
3.5. EXPERIMENTAL AND EVALUATION
3.5.1 Purpose and content of assessment tests
3.5.1.1 Purpose
3.5.1.2 Test Content
3.5.2 Evaluative process and methodology
3.5.2.1 Expert method
3.5.2.2 Methodology of experimental pedagogy
3.5.3 Evaluation test results
3.5.3.1 Experimental results are evaluated by expert method
a) Qualitative assessment
Through interviews, surveys and direct interviews with surveyed respondents, it was found that most agreed that the development of scientific researching skills for students in technical teaching is necessary; Measures to develop scientific research skills for students are reasonable, scientific and effective.
Currently, most universities in Vietnam have been trained in the form of credit. Course length is reduced while knowledge content does not change, even increased due to knowledge updating requirements. Therefore, experts think that it is necessary to develop students' scientific research skills so that learners can self-access to knowledge and meet the requirements of employers and society.
b) Quantitative assessment
Table 3.7 Results for expert advice on proposed measures
	No.
	So-lution
	Degree of necessity (%)
	Level of Feasibility (%)
	Scope of application (%)

	
	
	Un-necessary
	Ne-cessary
	Very ne-cessary
	Impossi-ble
	Po-ssible
	Very possi-ble
	Not applica-ble in techni-cal teach-ing
	Appli-es to some modu-les
	Appli-es to all modu-les

	1
	So-lution 1
	0.0
	67.3
	32.7
	0.0
	71.1
	28.9
	0.0
	65.5
	34.5

	2
	So-lution 2
	0.0
	56.5
	43.5
	0.0
	47.8
	52.2
	0.0
	32.4
	67.6

	3
	So-lution 3
	0.0
	64.3
	35.7
	0.0
	60.5
	39.5
	0.0
	87.6
	12.4

	4
	So-lution 4
	0.0
	69,7
	30.3
	0.0
	65.8
	34.2
	0.0
	55.2
	44.8



From the summary table 3.7, it is possible to draw some conclusions:
- On the necessary level: Experts have recognized that measures to develop scientific research skills of students in technical teaching are more and more necessary.
- On the level offeasibility: Most experts highly appreciate the feasibility of measures to develop scientific research skillsof students. However, experts said that the active group of teaching measures would be difficult to assess for some skills, such as the skills of designing experimental, the skills of making applied product model. It is necessary to investigate scientific research skillsof students before conducting experiments in order to compare with the level of skills after conducting.
- Scope of application: Experts believe that solution 1, solution 2, can be applied to a wide range of technical teaching. Solution 3 and 4 apply only to some modules due to the specific nature of technical teaching.
3.5.3.2 Test results are evaluated by experimental methodology
a) Quantitative assessment
Research to conduct observation and evaluation of students' scientific research skills through the check list, the combined results shown in the table show that:
The results show that the measures have initially had a positive impact on the development of scientific research skills of students.

Figure 3.2 Comparative chart of scientific research skillsof students in TN and DC classes in the second time
	
c) Qualitative assessment
The qualitative assessment was conducted on the basis of collecting evidence through observation and in-depth interviews to assess the positive level of students' interest in learning through proposed teaching methods.
In addition to the results of quantitative assessment of knowledge and developing scientific research skills of students, through observation and comments of teachers in TN and DC classrooms showed that students in TN classrooms, teachers apply measures developing scientific research skills has created conditions for students to participate in learning activities, develop their own ideas and express themselves so that students' scientific research achievements are clearly displayed. After the impact of TN, students have made certain advances in developing scientific researching skills, which is demonstrated by 9 TN groups of and 26 sub-skills.
Students have more self-consciousness in studying and developing the field, more focused on self-study and self-study. Many students form the habit of making and implementing plans for specific tasks.
Behaviors of students after TN impact showed that the TN layer developed better than the control group, expressed in the following aspects: knowledge, research background, behavioral attitudes toward the development of scientific researching activities.


Conclusion Chapter 3
Each measure has certain advantages in developing scientific research skills for students. The choice of method depends on the teachers, depending on the content of the modules and cognitive characteristics of each student course.
Based on the test results by the method of obtaining expert opinions and experimental testing, the proposals of the research topics have been highly agreed by the experts. The quantitative and qualitative results of the experimental progress are processed, objectively analyzed by mathematical statistical methods and shown to be reliable and acceptable. It can be said that the measure of developing of scientific researching skills for students in technical teaching initially has positive impacts, confirming the knowledge and skills that students achieve will meet the requirements of vocational training and requirements. industry. Thereby confirming the application of measures to develop scientific researching skills for students in technical teaching is feasible and should be widely deployed in university training.

CONCLUSION AND RECOMMENDATIONS

1. Conclusion
1.1 In theory
- In the trend of international integration, the development of science and technology, the higher the demand for quality human resources of society, the development of scientific research skills for students is necessary to help student can independently study for life.
- Propose the concept of scientific researchskillsof students; 
- Developing scientific research skills framework for students including 9 skill groups: skills of forming research idea,skills of gathering and processing information, skills of making research outline, skills of problem-solving, designing the product model. Application, KN organization of experiments and processing of experimental results, group work, group presentation of scientific reports, assessment testing.
- Determine criteria for assessing students' scientific skills: completeness of content and structure of skills; Logical reasonableness of the skill; The level of proficiency of the skill; Flexibility of skills; Effectiveness of the skill.
1.2In practice
Survey on the status of the development of scientific research skillsof students in technical teaching: the level of achievement of students' scientific research skills; Factors influencing the development of research skillsof students in teaching. The results show that students are still quite confused in the practice of some scientific research skills.
1.3 On the basis of theory and practice, the topic has proposed measures to develop scientific research skills for students
	- Proposing and designing evaluation toolkit for students, including: Student's report card, teacher's evaluation card, observation checklist.
- Proposing 6 measures to develop scientific research skillsof students, selecting 4 measures to experiment: (1) Developing scientific research skillsof studentsthrough enhancing the study organization; (2) Developing scientific research skillsof studentsthrough problem-solving teaching. 2 lesson plans in phase 1 and 2; (3) Developing scientific research skillsof students through teaching the project. 3 lesson plans in phase 1 and 2; (4) Teach students how to do big homeworks.
- Design of lesson plans illustrating 3 modules: Technical Drawing, Applied Mechanics, Electrical Engineering Materials.
Pedagogical practice at Hai Phong University: The pedagogical practice results and the opinions of the experts have initially confirmed the feasibility and effectiveness of the proposed measures and can be widely deployed in the training of engineering students.
2. Recommended
The development of scientific research skills of student in technical teaching is a process that requires constant and long-term implementation and coordinated implementation of the proposed measures.
2.1 For students
It is necessary to fully understand the role of scientific research skillsfor studying and meet the demand of future career. Student need to be proactive in learning, set goals, plans, methods of learning research and developingof scientific research skills.
2.2 For lecturers
To be active and creative in organizing teaching activities, using active teaching methods to practice scientific research skillsfor students.
Regular updating of practical knowledge, new technology, and participation in scientific esearch.
2.3 For managers
There are timely and reasonable instructions for the implementation of active teaching methods. Strengthen the facilities to ensure the conditions of training by active teaching methods.
Add the module "methodology of scientific research" in the program of training students in technical major.
2.4 Research results of the thesis should be further implemented and applied widely in the system of technical universities in Vietnam.
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