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INTRODUCTION 

 

1. THE REASON FOR CHOOSING THIS SUBJECT 

In the modernization era, with the context of abundant knowledge 

and the rapid development of technology, each individuals need to study 

frequently and keep themselves posted with new knowledge in order to 

keep pace with the contextual change and adapt with the development of 

science, technology and society. One of achievement in education is the 

application of information technology in education: teachers through 

computers employ virtual interactive software in classes; students can 

study anytime and anywhere at any levels through using computers and 

virtual interactive software to learn and promote creative thinking. This 

method is significantly important in teaching engineering drawing (ED). 

That is the primary reason why the author has chosen “Teaching 

engineering drawing subject though virtual interactive teaching 

technology in college” for his doctoral thesis. 

2. THE PURPOSE OF THE RESEARCH. 

 Study the principle and practical basis of virtual interactive 

teaching and its application in teaching the engineering drawing subject 

to enhance the teaching quality and effectiveness.  

3. THE OBJECT, SUBJECT, AND THE AREA OF STUDY. 

3.1. The object of study: The process of teaching and learning 

engineering drawing subject in college. 

3.2. The subject of study: Virtual interactive teaching and its 

application in engineering drawing subject; particularly, the aiding tools, 

methodology and teaching technique of engineering drawing subject in 

virtual environment created by computers and network. 
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3. The area of study: Employ virtual interactive technology in 

teaching engineering drawing subject in colleges, particularly Ho Chi 

Minh Vocational College  

4. SCIENTIFIC HYPOTHESIS 

 Applying virtual interact in teaching engineering drawing subject 

would inspire students, promote creativity, and improve the teaching 

effectiveness. 

5. STUDYING TASKS 

5.1. Study the theory of interactive teaching. 

5.2. Study characteristics of engineering drawing subject in college. 

5.3. Study the theory of virtual interactive teaching and apply it in 

teaching engineering subject in college.  

5.4. Design some typical lectures of engineering drawing subject 

through applying virtual interactive technology.   

5.5. Evaluate and assess the feasibility and effectiveness of 

teaching engineering drawing subject in colleges, particularly, Ho Chi 

Minh Vocational College.  

6. STUDYING METHODOLOGIES 

6.1. The theoretical method: analyze document, synthesize 

materiel, systematize, and generalize various sources of materiel to build 

the theoretical basis for the project.  

6.2. The practical method: conduct survey by questionnaires, 

interview, ask for experts’ feedback, and pedagogical experimental 

method.   

6.3. The mathematical statistics: process database collected by 

field survey, assess and evaluate proposed methods.  

  



 

 

3 

7. CONTRIBUTIONS OF THE THESIS  

7.1. Specify methodological characteristics of drawing engineering 

subject, in which modeling and simulation is both basis and teaching tool 

of engineering drawing subject.  

7.2. Construct theory and technique of virtual interactive teaching.  

7.3. Scientific theory and reality can be used as reference source of 

studying and teaching basic vocational subjects. 

7.4. Propose the process of compiling the virtual interactive 

curriculum using computers and aiding software for teaching and 

learning the engineering drawing subject. 

8. THE STRUCTURE OF THE THESIS. 

 The main content of the thesis consists of three chapter and the 

summary and recommendations (127 pages); among them, there are 

seven tables, thirty-five figures, and five schemas. Besides, the 

introduction covers six pages, and the reference and the appendix 

includes eighty-two pages. 

 

Chapter 1 

THEORETICAL AND PRACTICAL BASIS OF VIRTUAL 

INTERACTIVE TECHNOLOGY 

 

1.1 GENERAL CONCEPTS OF VIRTUAL INTERACTIVE TEACHING 

1.1.1 Virtual interactive teaching in the world 

 In educational history, the teaching methodology was mentioned in 

the 1950s-1960s. After this period, teaching methodology has improved 

not only in the abundant state-of-art aiding tools, but also in the process 

of optimizing teaching. Interactive teaching has been being studied at 

various levels. Teaching activities include so many different factors 
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interacting one another, thus, creating the development of teaching 

process toward the desired goals. However, among three pillars of 

interactive teaching, namely teachers, students, and environment, the 

previous studies mostly pay attention on the interaction between two 

factors students and teachers, neglecting the environment. Specially, the 

application of information technology to support the interaction teacher-

environment and student-environment was not in a proper consideration. 

 One of the virtual reality products is SENSORAMA invented by 

Morton Heilig (USA) in 1962. However, there were not enough similar 

equipment to apply for education and training. Specially, teachers who 

apply this technology for training was insufficient, and there were lack of 

research and study about this field. 

1.1.2 Virtual interactive in Vietnam 

 In Vietnam, there was a deep consideration about the role of factors 

in teaching environment. In fact, our ancestors highly valued the three 

core factors of teaching and its role in interactive teaching. Today, the 

manipulation of virtual application in school is populous as in the thesis 

of Le Thanh Nhu, ”The application of simulation in teaching industrial 

technique”. However, this thesis just limits itself in simulation, but 

ignores the interaction between factors. In technical field, the application 

of simulation software containing human interaction has produced 

sophisticated products such as, technological molds, airplane’s cockpits, 

etc. Those authors apply information technology to simulate complicated 

models using multi-dot computers. In the era of information, teachers 

must apply information technology to renew and improve teaching 

method. The employment of virtual interactive teaching in the 

engineering drawing subject helps improving teaching method and 

enhancing the quality and effectiveness of teaching the subject. 
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1.2 GENERAL CONCEPTS 

1.2.1. Teaching methodology  

 Teaching technology is a system of instruments, methods, and skill 

of teaching to manipulate objective rules such as, cognitive neuroscience, 

psychology, education, etc. into learners, thus, creating a certain 

personality. Learners employ that technology as a tool, a way,  and a 

skill of mastering knowledge to achieve their studying goal. 

1.2.2. Interaction – interactive teaching 

 Interaction is the impact back and forward among factors, Teachers 

- Students – Teaching Environment. 

 Interactive teaching is teaching students oriented (learners are the 

centre and the primary actor of teaching activities). In interactive 

teaching, factors interact with each other in teaching environment 

requiring well-organized activities and the initiative and activeness of 

learners. The teacher plays the role as the supporter who organizes, 

instructs, and supports learners in order to accomplish the desired 

outcome of teaching activities. 

1.2.3. Virtual interaction – virtual interactive teaching 

 Virtual interaction is the communication between humans and 

teaching environment with the support of digital equipment through 

interface like Windows, Icons, Menus, Pointers, etc, or sensing 

interaction such as, put-and-drag, sliders, and scrollbars, etc. They are 

the communication with virtual objects through virtual reality 

technology. 

 Virtual interactive teaching is teaching students oriented, and 

learners are the centre and the primary actor of teaching activities; 

learners use studying technology, and teachers use virtual interactive 
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teaching technology in learning environment to achieve a specific 

learning result.  

1.2.4. Methodological characteristics of the engineering drawing 

subject 

1.2.4.1. Abstraction 

 The engineering drawing subject is a basic scientific subject; it is 

the first step to learn it before the other specialized subjects. The subject 

maters at geometrical shapes; it requires the imagination of 

tridimensional shapes (3D) from the two-dimensional ones (2D). 

1.2.4.2. Modeling and simulation 

 Modeling is the exhibition of an entity or a concept. In definite 

approach, some features and typical relations of an object is named 

archetype for two cognitive purposes: 

 + Being the identity object (observation) instead of the archetype 

 + Being the experimental or deductive object about the archetype 

 Therefore, in technological approach, modeling is the exhibition of 

studying object through corresponding models. 

 In sum, modeling and simulation are the attribute nature and the 

primary viewpoint of the reasoning of engineering drawing. 

1.2.4.3. The graphical language 

 Graphic is a type of notification presented by drawings to convey 

information through visual channels, therefore, it can be seen as the 

second communicative language beside spoken and written language. 

Drawings have become the common language in technique. They are the 

voice of technique. 

1.3.1.4. Technological approach 

Approaching the technological viewpoint with two perspectives, 

feasibility and efficiency, is technological approach. The following 
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teaching principles fulfilling technological approach suit the bridging 

characteristics of the engineering drawing subject. 

- The unity between science and technology; 

- The unity between feasibility and effectiveness.  

 

 

 

 

 

 

 

 

 

Schema 1.2 Modeling teaching process 

 

1.2.4.5. Simulative technology 

Similar to other technologies, technological approach includes a set 

of instruments, methods, and simulative skills. A simulative environment 

on computers creates a “like-real” environment at various levels, which 

can be observed and controlled. Virtual interaction can simulate both real 

and imaginative situations. 

1.2.5 The reasoning of interactive teaching 

The interactive teaching that bases on pedagogical basis and 

psychology of training considers the teaching is a process of interaction 

among three factors, teachers, learners, and environment. 

 1.2.5.1. Factors of teaching process 

Three factors of teaching process: Learner-Teacher-Environment 

 

Teacher Teaching 

technology 
Learner 

Teaching 

technology 

Learning result 

(personality) 

Environment 

School Nature, society 

Goal 
Management 
(content, plan, etc.) 
facilities 

Management 
(government, 
business) 
family, etc. 
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1.2.5.2. Activities of teaching 

 Pedagogical activities include all the activities of learners, 

supporting activities of teachers. Those are influenced by ambient 

environment. 

1.2.5.3. Interaction in pedagogy  

 The primary differences between modern interactive and traditional 

interactive teaching are: 1, Modern interactive orientation; 2, Modern 

interactive capability through information technology and media. 

1.2.5.4. Basic principles of interactive teaching 

 Principle 1: Learner – worker 

 Principle 2: Teacher – instructor 

 Principle 3: Ambient Environment and its impacts 

1.2.5.5. Principles in interactive teaching 

 Teaching principles must ensure the feasibility and efficiency of 

teaching process. 

1.2.6. The reasoning of virtual interactive technology teaching 

1.2.6.1. The virtual interactive teaching technology 

 The virtual interactive teaching technology is teaching according to 

the principles of interactive teaching, in which the virtual interaction is 

carried out in an environment applying computer application and 

multimedia; al the activities put learners at the center in order to achieve 

real or like-real results. Virtual interactive teaching inherits all contents 

and formats of traditional teaching; however, it differs the way of 

transferring knowledge, especially teaching quality due to the application 

of modern interactive orientation and capability. For example, studying 

through field practice and virtual practice would help students to study 

anytime, anywhere, and at any levels.  
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1.2.6.2. The instrument of virtual interactive teaching 

 Virtual interactive teaching employs digital instrument with 

parametric interaction allowing customizability, WIMP and sensing 

according to the active interactive means of running and stopping 

constants. The virtual interactive teaching software has scientific and 

theoretical meanings in the reasoning of virtual interactive teaching 

technology. It consists of following effects 

 + Motivate (active and inspire) the teaching process 

 + Enhance learning effectiveness (learn through doing, acting, and 

practicing) 

 + Improve creative thinking 

1.2.6.3. The virtual interactive teaching 

 The teaching method employs the set of three factors, three 

interaction, and three interactive pedagogical principles with the support 

of interactive digital instrument turning the process of teaching into 

learning through practice. Integrated and practical teaching according to 

technological approach is teaching through doing, in which practicing 

and doing can be real, virtual, or both real and virtual.  

 1.2.6.4. Skills of virtual interactive teaching 

 The skill that effectively employs teaching method and instrument 

mentioned above. Teacher must possess skills corresponding with 

various teaching levels (The reactive skill when facing unpredicted 

situations mostly came from learners and the environment). Approaching 

skill, creative skill, demonstrative skills are set of demanding skills. 

1.2.6.5. Characteristics of virtual interactive teaching 

 Teachers use virtual interactive teaching technology (employing 

simulative instrument, parametric interaction, teaching art, modern 
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interactive orientation, and modern interactive ability) to impact on 

learners and train them to meet the demand of modern society. 

1.2.6.6. Forms of virtual interactive teaching 

 Basing on the traditional method, the new teaching method differs 

in the modern interactive orientation and the modern interactive ability 

targeting the planned goal in facing situation. 

1.2.6.7. Procedure compiling the curriculum of virtual interactive 

teaching 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Schema 1.4 – Virtual interactive teaching procedure 

 - Firstly, the procedure integrates theory with practice in 

conjunction with  technological approach. 

Teaching activities 

(Apply teaching 

technology) 

Learning activities 

(Apply learning 

technology) 

Virtual interaction in 

simulators 

(Environment) 

Observe, comment, and list signals; analyze, compare, and 

conceptualize to identify similarity and basis 

Result: Create concepts and classify characteristics and structure 

of objects 

Utilize 

Rise the problem 

Solve the problem 
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 - Secondly, virtual interactive teaching procedure is a simulative 

procedure, and it c an solve problem at various levels 

1.3 THE REALITY OF TEACHING THE ENGINEERING DRAWING 

SUBJECT IN COLLEGES 1.3.1 Survey  

1.3.1.1. The purpose of the survey 

 Study the reality of virtual interactive and interactive teaching in 

vocational colleges. 

1.3.1.2. The object of the survey 

 Teachers, management staff, and vocational colleges in Ho Chi 

Minh city and other cities (including 42 teachers teaching the 

engineering drawing subject). 

1.3.1.3. The content of the survey 

 Study the real usage of teaching methods in vocational process; 

survey the real study of interactive learning in school; evaluate the 

condition of learning environment. 

1.3.2. Result 

 The statistics of teaching methods shows that most teachers apply 

traditional methods combining with lecturing, presenting, questioning, 

and dialoging. Additionally, the most prevalent means of teaching 

instrument is chalks, blackboard, charts with the absence of modern 

media tools. The common software for teaching is PowerPoint, 

AutoCAD, and Flash.   

1.3.3. Comments 

 - Teachers of the engineering drawing subject mostly use 

PowerPoint for compiling  lectures.  

 - Most teachers use software for presenting and observing while 

students listen and  copy the lecture. 

 - The aiding tools for the subject are insufficient. 

 - Most teachers are still using traditional methods. 
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Summary of chapter 1 

 Through studying theoretical and real basis of virtual interactive 

teaching and engineering drawings teaching at colleges, there are several 

conclusions:  

 1. Engineering drawings subject studies modeling through 

inforgraphic language and technological approach; it focuses on the 

feasibility and effectiveness of solutions, in which modeling simulation 

is the methodological basis of scientific study and education;   

 2. There is a modeling procedure to applying in simulation;  

 3. Basing on Roy-Denomme interaction, neurology scientific 

approach of pedagogy considering teaching process as a specific 

interaction among three factors: Teachers-Learners-Environment, in 

which learners stay at the center; teachers instruct and support; 

environment has a significant influence. 

 Virtual interactive teaching is interactive teaching in an 

environment created by computers. Virtual interactive teaching 

technology inherits all contents and formats of traditional teaching; 

however, it differs the way of transferring knowledge, especially 

teaching quality due to the application of modern interactive orientation 

and capability. For example, studying through field practice and virtual 

practice would help students to study anytime, anywhere, and at any 

levels.  
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CHAPTER 2: TEACHING ENGINEERING DRAWING SUBJECT 

THROUGH VIRTUAL INTERACTIVE TEACHING 

TECHNOLOGY AT COLLEGES 

 

2.1 APPLYING VIRTUAL INTERACTIVE TEACHING TECHNOLOGY 

INTO TEACHING ENGINEERING DRAWING SUBJECT 

2.1.1 Designing simulative models of Engineering Drawing 

 * Step 1: Select model: Select model to simulate cutting object in 

Sectional drawings-Sections lesson; 

 * Step 2: Choose designing tools: Utilize computers with 

Solidwork or other equivalent software.  

 * Step 3: Choose designing software of a programming language: 

Choose Solidwork to design and model. Note: Suppose that teachers 

handle well this software, he would do every step following author’s 

instruction. 

 * Step 4: Design virtual interactive script in model: 

- Draw two independent objects: cat dung 2.1 and cat dung 1; 

- Combine these two objects into one, named 

Hinh_minh_hoa_cat_dung (Default); 

- Choose “Save As” with extended parts *.easm, *.eprt; 

- Open eDrawings 2005 and completed files with extended parts 

*.easm, *.eprt; save them under *.exe format. 

- In later use, just double click on the file without installing any 

software. 

 * Step 5: Modeling 

 - In Solidwork, open a new workspace; 

 - Design and draw accoring to the script in step 4; 

 - Save the completed file. 
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 - Step 6: Testing: Run the designed model in Solidwork and save 

the fulfilling file under *.easm or *eprt formats. After that open the 

saved file in eDrawing and save it  under *.exe format (For instance 

Hinh_minh_hoa_cat_dung.exe); 

   * Step 7: Applying: completed model can independently simulate 

in any computers. 

2.1.2 Educational software and virtual interaction in teaching 

Engineering Drawing 

2.1.2.1 Engineering Drawing e-curriculum 

 The e-curriculum consists of 1) Theory correspondents to every 

chapter of Engineering Drawing; the content includes theory and 

demonstrative drawings connecting to models to simulate. 2) 

Examination is in multi-choice forms with explanation.  

2.1.2.2. eDrawings 

 eDrawings carries out virtual interactions on simulative models as 

follow: 

 - Interactions through icons: modify viewpoints, move, cut, trim, 

show/hide, assemble, dissemble parts, rotate, operate, color, grid, and 

zoom objects depending on icon selections. 

 - Mass properties shows mass, volume, and density. This will be 

shown in Sectional drawings-sections curriculum.  

2.1.2.3. GeoGebra 5.0 

 This allows drawing simple geometric shapes such as points, lines. 

Specially, the software can create connections among geometric objects 

namely, belonging, perpendicular, parallel. With this feature, the 

software can accurately draw and simulate motions without changing the 

objects connections. 

Interactions in GeoGebra: 
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 - Menus; 

- Icons; 

- Drag and Drop; 

- Freely moving. 

2.1.2.4 Cabri 3D v2 

This allows interactive simulations with continuously changing 

parameters, measures objects and integrates digital data; display 

modeling processes.  

Interactions: Projection changes if: 

- Click and drag projection center; 

- Change objects’ dimensions; 

- Change the position of one in two planes 

Virtual interaction in Cabri 3D v2: 

 - Click and drag at projection center; 

 - Change object’s dimension by clicking on numbers; 

- Change the position of one in two planes 

2.4 DESIGNING CURRICULUMS OF THE ENGINEERING 

DRAWING SUBJECT APPLIED VIRTUAL INTERACTIVE 

TECHING TECHNOLOGY. 

In this section, the author has designed three specific lessons for 

teaching Engineering Drawing of vocational students: 

- Lesson 3: Sectional drawings and Sections; 

- Lesson 5: Projections 

- Lesson 8:  Axonometric View. 

Lesson plans show the interaction among Teachers, Learners, and 

Simulative Environment; this points out the virtual interaction in 

teaching. All teaching activities are in computer lab. 
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Summary of chapter 2 

 1. Through teaching Engineering Drawing, it can be asserted that 

computers with Solidwork can create many models for studying. In 

particular, Chapter 4, 6, 7, 8 (Chapter 4: Modeling; chapter 6: 

Conventional drawings of mechanical joints; chapter 7: Gears and 

springs; chapter 8: Detailed drawings-Assembling drawings) can apply 

eDrawings in practical sections to perform virtual interactions. 

Interactions on icons can be adjusting viewpoint, moving, cutting, 

pasting, showing/hiding, assembling/disassembling, rotating, and 

zooming. The interaction with computers creates effectiveness in 

teaching Engineering Drawing proved through Sectional drawings-

Sections lecture. 

 2. Chapters 2, 3, and 5 use educational software GeoGebra and 

Cabri 3D with parameter interactions according to actions, such as run, 

stop, projection, etc. These actions create precise links among objects, 

which are shown in Projections and Axonometric view lecture. 

 3. The assessment of applying the three virtual interactive software 

in teaching Engineering Drawing will be shown in chapter 3.  

 

CHAPTER 3: EXPERIMENT AND ASSESSMENT 

 

3.1 OVERVIEW THE EXPERIMENT AND ASSESSMENT 

3.1.1 Purpose of experiment and assessment 

 Experiment and assessment to determine the feasibility and 

effectiveness of the employment of virtual interactive teaching for the 

engineering drawing subject at Ho Chi Minh Vocational College 
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3.1.2 The content of experiment and assessment 

  Apply virtual interactive teaching technology for the engineering 

drawing subject through three constructed lessons in chapter 2, 

projections, axonometric view, and sectional drawings and sections.  

3.1.3. The object of experiment 

 The author conducted the experiment at Metal Cutting Department, 

Ho Chi Minh Vocational College with students of school year 15 and 16. 

3.2 EXPERIMENTAL METHOD 

3.2.1 Specialized Method 

3.2.1.1 Implementation  

 Prepare document, teaching materiel, and the reasoning of virtual 

interactive teaching technology. Send questionnaires to experts. 

3.2.1.2. Result   

a, Quantitative result 

- The designing virtual interactive lessons suit the engineering 

drawing subject. 

- Virtual interactive teaching inspires, motivates students. 

b, Qualitative result 

- The employment of virtual interactive teaching reasoning for the 

engineering drawing and other subjects is feasible 91%; 

 - The employment of virtual interactive teaching technology for 

the engineering drawing and other subjects is feasible 89%; 

- The procedure of compiling curriculum for the engineering 

drawing and other subjects is feasible 100%; 

- Virtual interactive teaching of the engineering drawing subject in 

colleges is feasible 100%; 
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- Interactive teaching of the engineering drawing subject through 

three constructed lessons meets the requirement of the content, method, 

and instrument 82%. 

3.2.2. Pedagogical experimental method 

3.2.2.1. The content of experiment 

  The author chose Sectional Drawings and Sections lesson in 

chapter2. 

3.2.2.2. Components and objects 

 Teachers at Ho Chi Minh Vocational College teach 138 cutting 

metal students of two school year K15 (02 classes) and K16 (03 classes); 

each class is equally divided into two groups, experimental and control. 

Therefore, each group has 69 students. The experiment was conducted 

between 2015 and 2016 (table 1.3). 

3.2.2.3 Implementation 

- The teacher prepares materiel, curriculum, and computers 

installed software. 

- The two classes study in different ways (the experimental group 

study in advance with electronic reference book, and the control group 

study as usual). 

Table 3.1 Participants of experiment 

Number Class 

Control group (CG) Experimental group (EG) 

Class 2 

(group 2) 
Sĩ số 

Class 1 

(group 1) 
Numberator 

1 C15CK1 Group 2 12 Group 1 12 

2 C15CK2 Group 2 15 Group 1 15 

3 C16CK1 Group 2 15 Group 1 15 

4 C16CK2 Group 2 16 Group 1 16 

5 C16CK3 Group 2 11 Group 1 11 

Total 5 69 5 69 
  

After lecturing, two groups perform a same test. 
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3.2.2.4. Result 

a, Qualitative result 

- In control class 

+ Students listened to the teacher and looked at the blackboard; 

some students were not attentive and gossiped. 

+ The class was silent and stressful, as students were passive 

listening and copying the lecture. 

+ Some students were confused and listless. 

- In experimental class 

+ Most students were active; they analyzed the drawing faster and 

gave more answers. 

+ They wrote less and paid more time for listening and 

understanding the lecture to interact with computers better. 

+ Students were more capable in thinking and finding new 

circumstances 

+ Many students could discuss and figure out the problem. 

+ Most students said, interacting with computers helps finding 

more solutions and promoting the imaginative capability 

+ The class was interesting and entertaining. 

b, Qualitative result 

The result of two groups is shown in table 3.2 

Table 3.2 Results of control and experimental groups 

No. Class 

code 

Class      Xi 

N 

2 3 4 5  6 7 8 9 10 

1 C15CK1 CG 12 0 1 1 4 3 2 1 0 0 

  EG 12 0 0 0 3 3 2 2 1 1 

2 C15CK2 CG 15 0 1 3 5 3 2 1 0 0 

  EG 15 0 0 1 2 4 3 3 1 1 
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No. Class 

code 

Class      Xi 

N 

2 3 4 5  6 7 8 9 10 

3 C16CK1 CG 15 1 0 2 4 3 2 2 1 0 

  EG 15 0 1 1 3 3 3 3 1 0 

4 C16CK2 CG 16 1 1 2 5 3 2 2 0 0 

  EG 16 0 0 1 4 4 4 1 2 0 

5 C16CK3 CG 11 0 2 2 3 2 1 1 0 0 

  EG 11 0 0 0 2 2 3 3 1 0 

Total CG 69 2 5 10 21 14 9 7 1 0 

EG 69 0 1 3 14 16 15 12 6 2 

 

 Data of table 3.2 generates distribution Fi (table 3.3) 

Table 3.3 Distribution Fi 

Class 
      Xi 

N 
2 3 4 5 6 7 8 9 10 

CG 69 2 5 10 21 14 9 7 1 0 

EG 69 0 1 3 14 16 15 12 6 2 

  

 In table 3.3, Xi of the control class was 5 which is in the left of the 

average 6. In contrast, Xi of the experimental class was 6.5, which is 

slightly greater than the average.    

 - Create table of frequency (percentage of students got xi: f(%)) 

 Data in table 3.3 generates table of frequency fi: percentage of 

students got xi as shown in table 3.4 
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Table 3.4 Table of frequency fi: percentage of students got xi 

Class 
      Xi 

N 
2 3 4 5 6 7 8 9 10 

CG 69 2,90 7,25 14,49 30,43 20,29 13,04 10,14 1,45 0,00 

EG 69 0,00 1,45 4,35 20,29 23,19 21,74 17,39 8,70 2,90 

  

 - Create cumulative frequency table (Fa) 

 Data in table 3.3 generates cumulative frequency table (Fa: 

percentage of students got xi and higher) as shown in table 3.5. 

Table 3.5: Cumulative frequency table (Fa: percentage of students got xi 

and higher). 

Class 
   Xi 

N 
2 3 4 5 6 7 8 9 10 

CG 69 100 92,03 89,13 74,64 43,48 22,46 8,70 1,45 0.00 

EG 69 0,00 100 99,28 94,93 75,36 51,45 17,39 8,70 2,90 

 

 - Calculate characterized parameters: 

 Data in table 3.3 generates arithmetic mean (expectation) X  

 - X CG = 5,45;  X EG = 6,60 

 * Variance S
2
: 




n

i

iiN
FXxS

1

212 )(  

 Variance S2 is calcuated through standard deviation S and 

coefficient of variation V of Control and Experimental classes. The 

followings show values of Control classes: 

 * Variance S
2
CG = 163,0725/69 = 2,363 

 * Standard Deviation SCG = 1,5373 

 * Coefficient of Variation VCG = (1,5373/5,45)*100% = 28,2073% 
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65,1

 Similarly, charaterized parameters of Experimental classes are 

calculated as follow: 

 * Variance: S
2
EG = 158,44/69 = 2,2962 

          * Standard Deviation SEG = 1,5153 

          * Coefficient of Variation VEG = (1,5153/6,60)*100% = 22,9591% 

 Other calculations 

 * Coefficient of Reduction Deviation 

 

  

  

- Pick mean = 0,05 in the Coefficient of Reduction Deviation table with  

 K = NTN + NĐC – 2 = 136  

 ε1 = 3,1524 > εα = 1,65 means the difference between X CG and X

EG is significant 

 * Coefficient F                   = 2.2962/2.3634 = 0.97 ~ 1 means the 

score spectrums of the experimental and control classes are stable around X .  

 - F<F α means the deviation between S2EG and S2CG is 

acceptable 

 

Summary of chapter 3 

 The experts’ feedback and experiment result show that: 

 1. The experimental class was entertaining, active, and creative. Its 

students were attentive and creative in discussions. 

 2. The quality of experimental class is higher than the control 

class’. Particularly, the experiment class’ average score is higher, and its 

coefficient of variation is converging than the control class’. Students of 

the experimental class study form electronic curriculum, so they can 

learn at ease either at home or from the internet. 
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 3. The employment of virtual interactive teaching technology in 

Engineering Drawing inspires and motivates learners, thus, bringing 

about better results. 

 

CONCLUSION AND RECOMMENDATION 

1. Conclusion 

 Through studying the project, the author has completed planned 

tasks. There are several conclusions: 

 1. Through studying theory, the author has elaborated 

characteristics of methodology-Engineering Drawing as the basis of 

teaching the subject; 

 2. Studied theoretical and practical basis of the virtual interactive 

teaching technology for the engineering drawing subject in vocational 

colleges; 

 3. By applying virtual interactive teaching procedure with 

educational software, it is certain that modernizing method of teaching 

Engineering Drawing is feasible and effective; 

4. Constructed three typical electronic lessons for the engineering 

drawing subject 

5. The experiment proves the feasibility and effectiveness of 

employing virtual interactive teaching technology as well as the 

correctness of the scientific hypothesis. 

In conclusion, the employment of virtual interactive teaching in the 

engineering drawing subject motivates, inspires students, and improves 

their experiment and self-studying skills, thus, enhancing the teaching’ 

quality and efficiency. 

  



 

 

24 

2. Recommendations 

 1. School needs to invest in training facilities and equipment to 

meet the demand of modern workforce. 

 2. Expand online virtual interactive teaching of Engineering 

Drawing for other subjects/modules; 

 3. Teachers need to improve information technology skills and 

teaching technology. 
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