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Abstract - This research aimed to understand teachers‘ need for industrial practice teaching. The results could provide a 
reference for tertiary educators to improve industrial practice teaching and course development effectively. To achieve this 
purpose, this research took a total of 546 tertiary teachers as subjects and adopted the questionnaire method to collect data 
about teachers‘ degree of need for industrial practice teaching as well as the expected improvement items. According to the 
research results, in terms of Teachers‘ degree of need for industrial practice teaching, teachers‘ industrial evaluation of 
supply and demand had the highest proportion, while stimulating knowledge acquisition showed the largest need for 

improvement.  
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I. INTRODUCTION 

 

Faced with an aging, declining birthrate and a lack of 

industry labor issues, the advent of the industrial age 

of 4.0, for Taiwan will be a turning point [1] [2]. The 

"Productivity 4.0" and intelligent policies on Taiwan's 

industrial development is concerned, to clarify 

Taiwan's manufacturing strengths, weaknesses and 

positioning in the global industry, and bring a unique 

value proposition in order to maintain competition in 
the global state and industry competitive advantage 

[3] [4]. 

The promotion of trans-disciplinary education is one 

of the core activities of trans-disciplinary learning. 

Through analyzing and understanding the epistemic 

intention of tertiary  teachers‘ need for industrial 

practice teaching, tertiary  education can be 

provided using problem-based inquiry learning, 

which is used to design trans-disciplinary courses. 

Tertiary teachers in technical senior high schools are 

concerned about the effect of the 2018 course outline 

set by the Taiwan Ministry of Education on the 
opportunity for students of four-year institutes of 

technology and  two-year junior colleges to enter 

higher colleges [5] [6] [7] .  

In addition, whether tertiary  teachers have abilities 

in course design and teaching material development 

and the practical research abilities required by project 

work courses, or the de-professionalized phenomenon 

of the professors‘ fields, should not be over looked 

[8] [9] [10]. In response to the 2018 course outline, 

tertiary  teachers must consider students‘ different 

ways of entering higher schools and design different 
elective courses that facilitate students to take 

elective courses flexibly and achieve practical and 

adaptive learning [11] [12]. 

The main points of school-based subjects and their 

reference subjects were formulated in the 2018 course 

outline according to various subjects to facilitate 

schools to develop courses and subjects based on 

practical skills [13] [14]. The aims are to facilitate 

various schools to open and arrange courses, and to 

apply credit recognition. In response to the future 

development of the 2018 course outline, the materials 

needed for various subjects should be integrated, and 

the professionalization problem of trans-disciplinary 

teachers in professional subjects should be effectively 

allocated to promote teachers‘ professional 
development and give consideration to the 

development of education, research and service  [15] 

[16]. 

The sharp increase in the number of credits for 

compulsory practice subjects set by the Ministry of 

Education in 2018 course outline will affect the 

teaching equity of professional subjects as well as 

create a sharp increase in school-based subjects. 

According to the 2018 course outline, general 

subjects, professional subjects, practice subjects and 

other subjects in the skill areas will be provided to 

technical senior high schools, so as to assist students 
in developing professional and practical skills, 

cultivating professional ethics, enhancing humanistic 

and scientific and  technological literacy, and 

creating the ability to think and adapt to social 

changes, thereby laying the foundation for career 

development and improving employability [17] [18] 

[19] .  

Thus, teachers will feel an added burden from 

teaching design, teaching materials development, and 

other teaching problems. Therefore, during the 

process of discussing tertiary teacher‘s adaption to 
the 2018 course outline, it is an urgent matter to 

analyze the need for the professionalization of 

industrial practice teaching of tertiary  teachers in 

technical senior high schools and their epistemic 

intention. Such analysis could assist tertiary  
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teachers in technical senior high schools in 

developing a self-regulation learning strategy for the 
professionalization of industrial practice teaching and 

analyzing the implementation effects. Based on the 

above-mentioned research motivation, this research 

aimed to analyze the epistemic intention of the need 

for industrial practice teaching of tertiary  teachers 

with different background variables, tertiary  

teachers‘ degree of need for industrial practice 

teaching, as well as their expectation for teaching, 

and then put forward suggestions for increasing the 

need for industrial practice teaching.  

 

II. RESEARCH DESIGN AND 

IMPLEMENTATION  

 

2.1 Research subjects 

This research took 682 teachers from 18 tertiary  

schools as the subjects, including 209 teachers in 

junior colleges and 473 teachers in higher vocational 

schools.  

 

2.2 Research tools 

The tool of this research was the Questionnaire Form 

on Epistemic Intention of Tertiary  Teachers‘ Need 
for Industrial practice teaching. The questionnaire 

contents were divided into two parts, including basic 

data and epistemic intention of teachers‘ need for 

industrial practice teaching. The answers to each 

problem were classified into either conformity 

nonconformity according to their degree of need and 

expectation [20] [21].  

 

2.3 Data analysis method 

This research mainly used the scores obtained in the 

survey to gain the average and standard deviation and 

conduct the variance analysis via t-test and one-way 
ANOVA, so as to understand differences in the 

analysis results for different teachers‘ needs for 

industrial practice teaching (including teachers with 

different schooling years, teachers with different 

identities, teachers in different colleges, and teachers 

with different course categories).  

 

III. RESULTS 

 

3.1 Need analysis for industrial practice teaching 

of teachers with different schooling years 
According to the cognitive connotation analysis 

results of the need for industrial practice teaching of 

technical and vocational teachers with different 

schooling years, there were significant differences for 

industrial evaluation of supply and demand, 

conformity with industrial trends, flexible teaching 

methods, excellent teaching quality, diverse 

evaluation methods, improving innovation and R&D 

ability and improving professional knowledge and 

skills (t=-2.196, t=-2.131, t=-2.151, t=-2.343, 

t=-2.532, t=-1.976, t=-3.301, p<.05),  

while there were no significant differences in the 

other items. Teachers in technical and vocational 

colleges and universities had a higher need than 
teachers in technical senior high schools in terms of 

industrial evaluation of supply and demand, 

conformity with industrial trends, flexible teaching 

methods, excellent teaching quality, diverse 

evaluation methods, improving innovation and R&D 

ability, and improving professional knowledge and 

skills. Thus, it could be known from the 

above-mentioned results that the degree of need of 

teachers in technical and vocational colleges and 

universities was higher than teachers in technical 

senior high schools, showing that teachers in 

technical and vocational colleges and universities had 
a higher degree of need for industrial practice 

teaching [22] [23].  

 

3.2 Need analysis for industrial practice teaching 

of teachers with different identities 

According to the cognitive connotation analysis 

results of the need for industrial practice teaching of 

teachers acting as different identities in technical and 

vocational colleges and universities, technical and 

vocational teachers showed significant differences in 

course reform and transformation, conformity with 
industrial trends, integration of course areas, 

satisfaction for teacher arrangement, good industrial 

practice teaching, stimulating knowledge acquisition, 

diverse evaluation methods, improving innovation 

and R&D ability, improving knowledge integration, 

improving professional knowledge and skills, and 

overall need (F=29.553, F=5.910, F=6.344, F=9.000, 

F=4.039, F=6.424, F=6.012, F=5.033, F=14.829, 

F=3.838, F=6.021, p<.05).  

 

According to the results, among teachers with 

different identities, full-time administration teachers 
had a higher degree of need than full-time teachers 

and part-time teachers, while full-time teachers had a 

higher degree of need than part-time teachers, 

showing that in terms of teachers‘ degree of need for 

the cognitive connotation of trans-disciplinary 

courses, full-time administration teachers had the 

highest degree of need, while part-time teachers had 

the lowest degree of need. As a whole, full-time 

teachers had higher expectations for the need for 

trans-disciplinary courses than full-time 

administration teachers and part-time teachers [24] 
[25].  

It could be known from the above-mentioned results 

that full-time administration teachers had a higher 

degree of need than full-time teachers and part-time 

teachers.  

 

This research concluded that full-time administration 

teachers are senior teachers in teaching, and they can 

master the need for trans-disciplinary courses clearly 

and make good use of administration and teaching 

resources to help students with diverse learning. 

Therefore, full-time administration teachers have a 
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higher degree of need for industrial practice teaching 

[17] [26].  

3.3 Need analysis for industrial practice teaching 

of teachers in different colleges 

According to the cognitive connotation analysis 

results of the need for industrial practice teaching of 

technical and vocational teachers in different colleges, 

there were significant differences in terms of course 

reform and transformation, conformity with industrial 

trends, integration of course areas, appropriate 

teaching materials and equipment, flexible teaching 

methods, stimulating knowledge acquisition, diverse 

evaluation methods, improving innovation and R&D 

ability, improving knowledge integration, improving 
knowledge construction, improving professional 

knowledge and skills, and overall need  

 

(F=11.331, F=18.778, F=3.731, F=4.384, F=13.115, 

F=9.351, F=3.534, F=5.409, F=11.637, F=12.782, 

F=13.298, F=6.371, p<.05).  

 

After the differences of the analysis results in each 

college were compared, it was found that technical 

and vocational teachers in engineering colleges had 

the highest degree of need for industrial practice 
teaching, followed by management colleges and 

design colleges.  

 

According to the analysis results, humanities colleges 

had the lowest degree of need. Thus, it could be 

known that the technical and vocational teachers in 

engineering colleges had the highest degree of need 

for industrial practice teaching and the highest score 

in need items, and that technical and vocational 

teachers in the design colleges had the highest score 

for the expected improvement items [19] [27]. 

 

3.4 Cognitive connotation analysis of technical and 

vocational teachers’ need for industrial practice 

teaching of compulsory and elective courses 

According to the cognitive connotation analysis 

results of technical and vocational teachers‘ need for 

industrial practice teaching of compulsory and 

elective courses, technical and vocational teachers 

showed significant differences in terms of course 

reform and transformation, industrial evaluation of 

supply and demand, conformity with industrial trends, 

integration of course areas, satisfaction for teacher 
arrangement, good industrial practice teaching, good 

cooperative teaching, flexible teaching methods, 

stimulating knowledge acquisition, excellent teaching 

quality, diverse evaluation methods, improving 

innovation and R&D ability, improving knowledge 

integration, improving knowledge construction, 

improving professional knowledge and skills, and 

overall need (F=79.638, F=39.032, F=51.473, 

F=62.551, F=72.655, F=57.670, F=22.525, F=48.380, 

F=92.820, F=40.682, F=39.871, F=29.742, F=27.847, 

F=40.661, F=21.742, F=76.028, p<.05).  

As a whole, teachers‘ degree of need for elective 

courses was greater than that of compulsory courses 

and general courses, and their degree of need for 
elective courses was greater only in integration of 

course areas and good cooperative teaching than in 

general courses. Namely, technical and vocational 

teachers had the highest degree of need for elective 

and general courses and the lowest degree of need for 

compulsory courses.  

 

It could be known from the above-mentioned result 

that technical and vocational teachers gave the 

highest score in the degree of need for industrial 

practice teaching of elective courses followed by 

general courses, and the lowest degree of need for 
compulsory courses. In terms of the analysis of 

expected improvement items, the score for 

compulsory courses as the highest followed by 

general courses, and elective course had the lowest 

score.  

 

This result was possibly due to the students taking 

elective courses having stronger learning motivation 

and higher learning interest in the course. When 

teachers conduct industrial practice teaching in 

elective courses, it is more suitable for the course 
features. Conversely, students are forced into the 

compulsory courses, and these courses are 

professional core subjects, therefore it is more 

restrictive to conduct industrial practice teaching in 

compulsory courses [15] [16] [28].  

 

3.5 Need analysis for industrial practice teaching 

of technical and vocational teachers with different 

schooling years 

According to the cognitive connotation analysis 

results of the need for industrial practice teaching of 

technical and vocational teachers with different 
schooling years, technical and vocational teachers 

showed significant differences in the 16 items 

(p<.05).  

 

The research results indicated that teachers in 

technical and vocational colleges and universities had 

a higher degree of need for industrial practice 

teaching than teachers in higher vocational schools.  

 

The teaching methods of trans-disciplinary courses 

are often considered to be applicable to the social 
status of the real world, but a teacher cultivation 

system that focuses on the training of special subjects 

has difficulty in exceeding its professional areas, 

which also causes a dilemma for providing 

trans-disciplinary or subject course teaching.  

 

Technical and vocational colleges and universities 

need to give play to the intermediary role of the 

professional knowledge community in industrial 

practice teaching, so as to effectively integrate the 

teaching research and service task of universities and 

institutions and conduct trans-disciplinary integration 
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together with community cooperation partners [11] [29]. 
TABLE 1 Need analysis for industrial practice teaching of tertiary teachers with different background variables 

cognitive 

connotation 

 

Teaching items 

Sex Identity College Courses Academic 

Deman

d 

impr

ove 

Dema

nd 

improv

e 

Dema

nd 

improv

e 

Dema

nd 

impr

ove 

Dem

and 

impr

ove 

1.Course 

reform and 

transformation 

－ － 
1＞2, 

2＞3 
3＞2 

2＞4 

,4＞1 
－ 

2＞1, 

2＞3 
1＞2 2＞1 － 

2. Industrial 
evaluation of 

supply and 

demand 

2＞1 － － － － － 
2＞1, 

2＞3 
1＞2 2＞1 1＞2 

3. Conformity 

with industrial 

trends 

2＞1 － 
1＞2, 

1＞3 
－ 

2＞1, 

2＞3 

4＞2 

－ 
2＞1, 

2＞3 
1＞2 2＞1 1＞2 

4.Integration of 

course areas 
－ － 

1＞3, 

2＞3 
2＞3 2＞4 － 

2＞1, 

1＞3, 

2＞3 

1＞
2, 

1＞3 

2＞1 1＞2 

5. Satisfaction 

for teacher 
arrangement 

－ 2＞1 
1＞3, 

2＞3 
－ － 

3＞2, 

3＞4 

2＞1, 

2＞3 
1＞2 2＞1 － 

6.Good 

industrial 

practice 

teaching 

－ － 1＞2 2＞1 － 1＞2 
2＞1, 

2＞3 
1＞2 2＞1 1＞2 

7.Good 

cooperative 

teaching 

－ － － － － － 
2＞1 

,2＞3 
1＞2 2＞1 － 

8.Appropriate 

teaching 

materials and 

equipment 

－ － － － 2＞1 － － － 2＞1 － 

9.Flexible 

teaching 

methods 

2＞1 － － － 

2＞1, 

2＞3, 

4＞2 

－ 2＞1 

1＞
2, 

1＞3 

2＞1 1＞2 

10.Stimulating 

knowledge 

acquisition 

－ － 1＞2 
1＞2,1

＞3 

2＞1, 

3＞2, 

3＞4 

－ 
2＞1, 

2＞3 

1＞
2, 

1＞3 

2＞1 1＞2 

11.Excellent 

teaching quality 
2＞1 － － 2＞3 － 

3＞2, 

2＞4, 

1＞4 

3＞4 

2＞1, 

2＞3 

1＞
2, 

1＞3 

2＞1 1＞2 

12.Improving 

employability 
2＞1 2＞1 

1＞2, 

1＞3 
－ 2＞1 － 

2＞1, 

2＞3 

1＞
2, 

1＞3 

2＞1 1＞2 

13.Improving 

innovation and 

R&D ability 

2＞1 － 2＞3 － 
2＞1, 

3＞1 
4＞1 2＞1 － 2＞1 － 

14.Improving 

knowledge 

integration 

－ － 
1＞3, 

2＞3 

2＞1,2

＞3 

2＞1, 

3＞1, 

1＞4 

3＞2, 

3＞4 

1＞2 
2＞1, 

2＞3 
－ 2＞1 － 

15.Improving 
knowledge 

2＞1 － － － 
2＞1, 

2＞4 
－ 

2＞1, 

2＞3 

1＞
2, 

2＞1 1＞2 
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construction 1＞3 

16.Improving 

professional 

knowledge and 

skills 

－ － 1＞3 － 
2＞1, 

2＞4 
4＞1 

2＞1, 

2＞3 
1＞2 2＞1 1＞2 

Total － － 1＞3 － 
2＞1, 

2＞4 
－ 

2＞1, 

2＞3 

1＞
2, 

1＞3 

2＞1 1＞2 

Overall 

description 

1.Male 

2. women 

1.full-time 

administration 

2. full-time 

3. served 

1.School of 

Humanities 

2.School of 

Engineering 

3.School of 

Design 

4.School of 

Management 

1.Compulsor

y 

2.Elective 

3. General 

1vocational 

teacher 

2college 

teachers 

 

CONCLUSION 

 

There is a higher degree of need for teachers in 

technical and vocational colleges and universities, 

full-time administration teachers, engineering colleges, 

elective courses, and general course. The research 

results indicated that in terms of teachers with 

different background variables, teachers in technical 

and vocational colleges and universities had a higher 

degree of need than teachers in technical senior high 

schools. Regarding the expected improvement items, 
the expectation of teachers in technical secondary 

schools was higher than teachers in technical senior 

high schools [30]. Secondly, full-time administration 

teachers had the highest degree of need, while 

part-time teachers had the lowest degree of need. 

 

In the expected improvement analysis, the expectation 

for full-time teachers was the highest and the 

expectation for full-time administration teachers was 

the lowest. In the need for industrial practice teaching 

of teachers in different colleges, the degree of need 

for teachers in engineering colleges was the highest, 
followed by management colleges, design colleges, 

and humanities colleges. In terms of expected 

improvement analysis, design colleges had the highest 

proportion, followed by humanities colleges, 

management colleges, and engineering colleges. In 

addition, technical and vocational teachers had the 

highest degree of need for elective courses and 

general courses, and compulsory courses had the 

highest proportion in expected improvement [4] [18] 

[31]. Lastly, in terms of technical and vocational 

teachers with different schooling years, junior college 
teachers had a higher degree of need for industrial 

practice teaching than higher vocational school 

teachers; relatively, higher vocational school teachers 

had a higher expectation for improvement than junior 

college teachers [7] [19].  

 

IMPLICATION 

 

School teachers can make use of the features of 

various areas and subjects, the core literacy to be 

developed, and resources inside and outside the 

school to carry out observation, investigation, 

implementation and other diversified and effective 

teaching activities. They should lay emphasis on 

arranging learning situations, make flexible use of 

learning strategies, and flexibly apply tests, 

observations, Q and A, face-to-face interviews, files, 

and other diversified evaluation methods. Thus, the 

teacher community will be devoted to course 
development that acquires trans-disciplinary PCK 

energization and attaches importance to the 

knowledge in students‘ subject areas, as well as the 

review and application of ability and attitude in real 

life situations [18] [25]. 
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