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Abstract—The methods currently applied in engineering vocational skills 

teaching are mostly boring for students and even disconnected from the develop-

ment of enterprises. It is often difficult for students to truly master vocational 

skills under the traditional teaching mode. Firstly, the concept of agile develop-

ment mode was introduced to put forward a new studio-based microteaching 

method according to the characteristics of engineering colleges and the require-

ments of vocational skills teaching. Under the support of informatization, the 

procedure of implementing new vocational skills teaching was designed as “pro-

ject selecting—plan making—activity exploration—achievement exchange—ac-

tivity evaluation”. Then, the information entropy evaluation method was used to 

divide the new teaching strategy into four steps: determining the classification of 

groups, designing the chain mechanism of evaluation, judging the consistency of 

evaluation results, and identifying the chain relationship and the final ranking. 

The results show that this new teaching mode can improve students’ motivation 

of learning vocational skills and promote their mastery of vocational skills. 

Therefore, it is beneficial to popularize this teaching reform idea in the cultivation 

of vocational skills among students in engineering colleges. 

Keywords—micro, studio, vocational skills teaching, information entropy 

1 Introduction 

As a special action skill to manipulate a certain device in practical activities, the 

training of vocational operation skill is the key to achieve the goal of training high-

quality skilled talents in higher vocational education [1]. Vocational skills teaching can 

enhance employment and entrepreneurship, alleviate the structural employment con-

flicts in society, and is an important support for promoting high-quality social develop-

ment. The current vocational skills teaching is closely integrated with all walks of life, 

combining practice and theory, aiming to enhance the high-quality teaching ability of 

vocational skills and the efficiency of skilled personnel training. However, in the actual 

teaching of vocational skills, there are still many problems that cannot be ignored. It is 

found that most learners of vocational skills have a weak foundation, poor research 

habits and insufficient learning ability. If they are taught according to the traditional 

method of teaching functional skills, where theoretical knowledge is learnt first and 

then put into practice, the effect will not be satisfactory. With a long period of boring 

154 http://www.i-jet.org

https://doi.org/10.3991/ijet.v17i09.30933
mailto:yuyun@wxit.edu.cn


Paper—A New Micro-Studio Mode in Vocational Skills Teaching 

theory learning in the early stage, students will gradually lose interest in learning voca-

tional skills, and some complex theories are difficult to understand, which will also 

greatly dampen learners' interest in learning and make them lose motivation to learn. 

Moreover, although the current vocational skills teaching combines theory and practice, 

it emphasises theory over practice, and many teaching contents are detached from the 

practical application of skills [2]. With the rapid development of the Internet, many 

vocational skills teaching contents cannot keep up with the changes in the industry and 

do not closely integrate teaching with the occupation, and students often fail to really 

improve and master the professional skills. Secondly, in the actual vocational skills 

teaching, teaching resources are not shared enough, and the teaching evaluation and 

skills learning evaluation cannot be synchronised in real time due to the restrictions of 

the teaching location and time, resulting in students not being able to conduct timely 

and comprehensive self-evaluation and reflection, and the learning effect is greatly re-

duced. 

This paper therefore proposes a new vocational skill teaching model based on the 

microteaching studio. Firstly it uses the agile software development concept. The agile 

software development [3] is a model in software development project management, a 

standardised process for product iteration that distinguishes itself from traditional de-

velopment models such as the traditional waterfall development, prototype model and 

spiral model. Agile software development avoids the disadvantages of reduced freedom 

and high costs that result from strict hierarchies in traditional models, and enables pro-

jects to be kept in a usable state. Traditional vocational skills teaching is similar to the 

traditional project development model, which focuses on planning and control, there-

fore, this research innovatively applies the agile software development to vocational 

skills teaching and examines the effectiveness of its application in teaching new voca-

tional skills. Secondly, this research's teaching model innovatively creates a kind of 

skills studio, which aims to conduct vocational skills training, and through the devel-

opment of teaching plans and related systems, experimentally integrates students with 

real work tasks, and collaborates with enterprises to solve technical problems and tech-

nological innovations. At the same time, the new model provides a dynamic and objec-

tive evaluation of the entire teaching strategy through information entropy techniques, 

quantifying the teaching process with objective data and providing a rational analysis 

of the vocational skills teaching strategy. 

2 State of the art 

As a type of education that is parallel to and integrated with basic education and 

higher education, as well as a type of education that directly serves production life and 

industrial transformation, vocational skills education in the integration and application 

of advanced teaching methods and teaching concepts should also always be continu-

ously improved to meet the needs of social development. The exploration of vocational 

skills teaching models for engineering in developed countries began early. Z Bi used a 

mechanical engineering course as a case study to integrate everyday examples to moti-
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vate students to complete their studies, and this approach was proved to be very bene-

ficial for both students and teachers. Students were motivated and inspired to apply 

their engineering knowledge directly to everyday practical applications [4]. Verhaest et 

al [5] based their comparison on data from two international datasets (ESJS and 

PIAAC) and focusing on upper secondary and post-secondary non-tertiary qualifica-

tions, the team found similar contrasting effects in terms of education and skill mis-

match and suggested that vocational skills teaching should be taught in conjunction 

with vocational qualifications. This pattern was not only found for overall mismatches, 

but also for mismatches in terms of several more detailed types of skills. Oviawe et al 

[6] suggested that technical vocational education and training (TVET) refers to a delib-

erate intervention to bring about learning which would make people more relevant and 

productive in designated areas of economic and technological activities. This research 

team discussed concept of workplace training in TVET, concept of workplace-school 

collaboration, need for workplace-school collaboration in TVET, best practices to 

workplace-school collaboration: bridging the gap to meet the manpower needs of the 

21st century workplace. Juarez-Ramirez et al [7] presented their experience in teaching 

skills using a real-world project-based learning approach in collaboration with industry, 

considering three main skill recommendations: the software engineering knowledge 

set, the 21st century skills philosophy, and a set of attributes for global engineers. Idris 

et al [8] found through their investigation that most important objectives of vocational 

skill acquisition programmes were to enable youth to acquire vocational skills that 

would provide gainful employment as well as raise their standards of living. Also the 

trainees perceived the relevance of skill acquisition programmes as centers for impart-

ing marketable skills that focus more on practical aspect than theory. It was recom-

mended that training courses should be relevant to the need of the sectors and target 

group. At the same time, teaching assessment was one of the important tools to improve 

the quality of course teaching; however, the traditional written test was still the main 

assessment tool in most higher education courses, which could not meet the develop-

ment of higher education. In order to improve the quality of higher education, the use 

of machine learning technology was proposed to design an assessment system for 

higher education, which could play a further role in promoting and optimising the re-

form of teaching skills. 

In recent years, vocational skills education in developing countries has also been 

reforming and innovating vocational skills teaching models in order to improve the 

skills level of vocational talents. OuYang Chunping proposed a TBL teaching model 

for the in-depth vocational skills training of software engineering talents [9], which 

allowed students to gain an in-depth understanding of various software career roles in 

the process of professional team-based software talent training, helping them to accu-

rately position themselves for competent career positions and effectively enhance their 

employment competitiveness. Li [10] applied vocational skills competition to voca-

tional skills teaching and explored the teaching model of promoting teaching, learning, 

reform and construction through competitions. The research constructed a training 

model similar to the world vocational skills competition, which was used to study the 

development of students' professional ability, and took auto body repair technology as 

an example, finding that this new teaching model could well promote students' learning 
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motivation. Kang [11] suggested that vocational education should not only focus on 

students' learning and mastery of the basics, but also on the cultivation of students' 

hands-on professional skills in the teaching process. The research took the course of 

"Accounting Informatization Application Practice" as an example, and took the culti-

vation of accounting informatization ability as the main line, occupational standards as 

the reference, based on the work process, and typical work tasks as the carrier, and 

constructed a perfect four-dimensional integrated curriculum system of "course, post, 

certificate and competition" and a comprehensive assessment mechanism of skills. 

Through practical teaching, this new teaching reform could strengthen the students' 

business quality, realize the standardization of students' skills training, rationalize the 

teaching syllabus, and truly promote the comprehensive integration of practice and the-

ory. 

For the formation of vocational skills, one research divided the growth of vocational 

skilled talents into four stages and steps that progress in sequence: "the novice stage, 

the excellent novice stage, the competent stage and the skilled stage”. In the skilled 

stage, occupational skilled talents tend to react immediately in a conscious manner 

when handling work, are very skilled in their work and can be flexible and versatile in 

adopting various effective ways of handling different work situations. This shows that 

there is an inherent pattern to the formation of vocational skilled talents. Based on pre-

vious research, this research suggested that the microteaching model can be used as a 

vocational skills teaching model. 

Microteaching training is currently defined as a reduced, controlled teaching envi-

ronment. By providing a skills training environment based on modern educational tech-

nology, this training environment not only realizes "people, environment, things, pro-

cesses, and even time and space" in a realistic, panoramic, and adjustable way (i.e., the 

ideal change in the virtual state of zooming in, zooming out, speeding up, slowing 

down, etc.), but also simplifies the complex classroom teaching activities and provides 

students with a lot of real feedback. Currently, the Luoding Polytechnic [11] in China 

has built 18 microteaching classrooms adapted to the needs of the microskill teaching, 

all of which have a complete system consisting of indoor hemispherical cameras, 

lenses, shields, heads, decoders, computers and televisions. Over the past five years, it 

has been found that microteaching classrooms and the microskill teaching are playing 

an increasing role in improving students' overall teaching skills and helping them to 

become skilled professionals. However, throughout previous studies, this microskill 

teaching is currently only used in the vocational skills development process for teacher 

trainees. This research innovatively combines this teaching model with vocational skills 

teaching and examines its application in the vocational skills development process for 

engineering majors. At the same time, the teaching process is a process of information 

transfer, both from the teacher to the students and from the students to the teacher, and 

is composed of teaching and learning interactively as a teaching system. The traditional 

way of evaluating the classroom teaching process is through experienced teachers mak-

ing a listening record sheet and scoring or grading the classroom. Most of these evalu-

ations are done by recording some highlights or shortcomings of the teaching process 

through language, which is more or less unobjective. Therefore, we should strengthen 
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quantitative research and use objective data to make some objective and rational anal-

ysis of the classroom. This study applies the information entropy method, treating the 

teaching process as a special kind of information transmission and processing process, 

and also a probability system, to make an objective and scientific evaluation of the 

effectiveness of the new teaching strategy. 

3 Application of microstudio in vocational skills teaching 

3.1 Application of the microteaching method 

Microteaching, also known as "micro-teaching", "microview-teaching" and "mini-

teaching", is a method of developing students' and teachers' skills through the use of 

modern information technology. Figure 1 shows the use of information technology in 

microteaching. Unlike traditional teaching models, courses of microteaching are shorter 

and more focused, and teachers use multimedia equipment to explain the knowledge 

and dynamics of the course to enhance the interest of the classroom. It can help students 

to understand the knowledge points and stimulate their interest in learning. Teachers 

can use information technology to explain the course in the multimedia classroom at 

any time, and students can watch the course through the equipment at any time to learn 

and consolidate their knowledge. At the same time, microteaching breaks the traditional 

teaching place and time constraints, teachers can have enough time to evaluate students' 

learning, students can also evaluate each other, and the perfect evaluation system also 

makes the evaluation more objective and reasonable. 

Teaching PC.

Multimedia classroom 1.

Teaching PC.

Multimedia classroom 2.

Teaching PC.

Multimedia classroom3.

Teaching PC.

Multimedia classroom n.

Skill training room. Manage computers.
Centralized 

management system

The connection between the 

classroom and the remote 

network.

Player PC. Player PC. Player PC. Player PC.

……

 

Fig. 1. Application of information technology in microteaching 
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Based on the traditional microteaching method, this paper proposed a new studio-

based microteaching method for vocational skills teaching, as shown in Figure 2. With 

the support of the information technology environment, the implementation process of 

the studio-based microteaching method in vocational skills teaching is roughly as fol-

lows: "select a project - develop a plan - explore activities - exchange results - evaluate 

activities". 

In the session of selecting project, the teacher uses multimedia information tools to 

design the vocational skills knowledge point learning, using PPT, PowerPoint, etc. to 

design a course with illustrations and text, including audio and video, to introduce the 

course scenario and stimulate students' interest and motivation in learning. The de-

signed micro-course should be around 10-15 minutes in length, highlighting key points 

and being lively and interesting. Students view the content to be learnt through their 

computers, mobile phones and other devices, understand the requirements and objec-

tives of learning, and form learning groups to discuss together. 

In the session of developing a plan, the teacher should guide students to develop a 

reasonable vocational skills learning plan based on their learning situation and the level 

of difficulty of the knowledge points, and share relevant materials that students can 

watch and find at any time through computers, tablets and other devices. Groups of 

students should also develop a common learning plan and discuss it together to improve 

learning efficiency. 

In the session of exploring activity, the teacher improves the resources for students 

to explore according to the vocational skills knowledge learned in the course, super-

vises and guides students to explore and analyze the lack of understanding, right and 

wrong, as well as the strengths and weaknesses in students' thinking during the discus-

sion, and makes up for students' deficient points in time, so that students can master the 

vocational skills knowledge learned more deeply. Students can also use the rush tools 

and microlearning resources to explore the activities and record the process according 

to the learning plan developed. 

In the session of exchanging results, the teacher organises the presentation and ex-

change of students' work. Students upload their results through the multimedia, the 

teacher and other students exchange their results, find out the strengths and weaknesses 

of the displayed work and the teacher gives advice on how to improve it. Through the 

presentation of others' results, students themselves can get new inspiration and discover 

their own shortcomings to further optimise their own work. 

In the session of evaluating activity, the teacher instructs other students to evaluate 

the student on the learning process and learning outcomes. Study groups, study partners 

evaluate each other, and while evaluating others, they can also reflect on their own 

shortcomings. Students themselves comment on and summarize their own learning pro-

cess and results. Activity discussion allows students to become more objectively aware 

of their own shortcomings, and teachers can further optimize their teaching design 

through activity discussion. 
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Fig. 2. Microteaching in an information-based environment 

3.2 Evaluation of teaching strategies in microstudio based on information 

entropy 

There are four main steps in the evaluation of teaching strategies based on infor-

mation entropy: determining the classification of clusters, designing the chain mecha-

nism of the evaluation process, adjusting the consistency of the evaluation results, and 

determining the chain relationship and the final ranking. 

Determining the classification of the evaluated subjects and experts. 1) The set of 

evaluated subjects 𝑋 = {𝑥1, 𝑥2, 𝐿, 𝑥𝑛}. The classification of the evaluated subjects is 

based on the needs of the evaluated subjects and the individual differences of the eval-

uated subjects; 2) The set of experts 𝐸 = {𝑒1, 𝑒2, 𝐿, 𝑒𝑚}. If the expert pool is well-doc-

umented, it is one or more𝑥𝑖 assigned to each expert based on the expert's skills and 

preferences. If it is not well-documented, the selection of the evaluated subject is made 

by the experts themselves. The E is classified into multiple categories and its selection 

𝐶𝑒𝑘 ∈ {𝑋1, 𝑋2, ⋯ , 𝑋𝑖}, where 𝑒𝑘 ∈ 𝐸. The group classifications are all determined by a 

chain mechanism to determine whether the division is satisfied. 

Chain mechanism design of evaluation process. There are roughly three kinds of 

chain relationships: 1) the grouping of evaluated objects is divided, and the expert 

grouping exists in a chain relationship; 2) the grouping of evaluated objects exists in a 

chain relationship, and the expert grouping is divided; 3) both exist in a chain relation-

ship, which constitutes a two-way chain structure. 
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Consistency judgment of evaluation results. If 𝐶𝐺𝑖 = 𝑋𝑖, then 𝑃(𝑥𝑗
𝑘) is the evalua-

tion result of the expert 𝑒𝑘 ∈ 𝐺𝑖 and 𝑃(𝑥𝑗
𝑘) satisfies 𝑜𝑟𝑑𝑒𝑟 (𝑠, 𝑃(𝑥𝑗

𝑘))
  
→  𝑓(𝑠, 𝑎𝑗

𝑘), where 

𝑜𝑟𝑑𝑒𝑟is the descending ranking function, 𝑓(•)is the conversion function that converts 

the percentage system to an integer ranking, and 𝑎𝑗
𝑘 is a ranking vector of size 𝑠 × 1. 

𝐴𝑘 = {𝑎1
𝑘 , 𝑎2

𝑘 , ⋯ , 𝑎𝑗
𝑘} is the ranking vector of expert 𝑒𝑘 ∈ 𝐺𝑖  and 𝑏𝑗 is the zero-one vec-

tor of size 𝑠 × 1. If 𝑎𝑗
𝑘 = 𝑎𝑗

𝑛, then 𝑏𝑗 = 1, and vice versa is zero. 𝐵𝑘 is a vector of size 

𝑠(𝑤 − 1) × 1, and 𝑐𝑜𝑢𝑛𝑡(•) is a function that calculates the number of elements of 

value 1 in 𝐵𝑘. When 𝑐𝑜𝑛𝑠(𝑒𝑘) = (𝑐𝑜𝑢𝑛𝑡(𝐵𝑘), 0,0,⋯ ,0), then 𝑐𝑜𝑛𝑠(𝑒𝑘) is said to be 

the consistency vector of expert 𝑒𝑘 ∈ 𝐺𝑖 . 𝐻(𝑒𝑘) is the information entropy value of ex-

pert 𝑒𝑘 ∈ 𝐺𝑖 .  𝐻(𝑒𝑘) = 𝐸 (𝐼(𝑐𝑜𝑛𝑠(·))) = ∑ 𝑝(𝑐𝑜𝑛𝑠(𝑖))𝐼(𝑐𝑜𝑛𝑠(𝑖))
𝑛

𝑖=1
=

−∑ 𝑝(𝑐𝑜𝑛𝑠(𝑖))𝑛
𝑖=1 log

𝑏

(𝑝(𝑐𝑜𝑛𝑠(𝑖)))
, where 𝐼(𝑐𝑜𝑛𝑠(𝑒))  denotes the amount of infor-

mation about the evaluated object and 𝑝(𝑐𝑜𝑛𝑠(𝑖)) denotes the probability of occur-

rence of 𝑐𝑜𝑛𝑠(𝑖). 
Determine the chain relationship and the final ranking. Let 𝐻(𝐺𝑘) = 𝑚𝑖𝑛{𝐻(𝑒𝑘)}, 

then 𝑃(𝐺𝑖) = 𝑃(𝑥𝑗
𝑘), then expert 𝑒𝑘 ∈ 𝐺𝑖  is the intra-cluster relationship expert. 𝐻(𝑒𝑘

𝑠) 

and 𝐻(𝑒𝑘
𝑡) are the information entropy of expert 𝑒𝑘 ∈ 𝐺𝑖  under subgroups 𝐺𝑠 and 𝐺𝑡, 

then his combined information entropy is 𝐻(𝑒𝑘
𝑡𝑜𝑡𝑎𝑙) = 𝐻(𝑒𝑘

𝑠) + 𝐻(𝑒𝑘
𝑡) . If 𝐻(𝐺𝑘𝑠𝑡) =

𝑚𝑖𝑛 𝐻 (𝑒𝑘
𝑡𝑜𝑡𝑎𝑙), then expert 𝑒𝑘 ∈ 𝐺𝑖  is an expert in chain relations. If the evaluated object is 

divided into m subgroups and the number of chain experts 𝑟 = 𝑚 − 1, there is a chain 

relationship between m subgroups. According to the above, the relationship of the eval-

uated objects can be determined, and then the ranking is determined. 

In order to quantitatively analyze and evaluate the process of vocational skills teach-

ing strategies, the organizers analyzed the teaching based on information entropy and 

organized 10 experts to evaluate and score 40 vocational skills microlearning courses. 

The evaluees (40 courses) were divided into 4 categories (G1, G2, G3, G4) according 

to the research direction, and were also assigned to 10 experts (𝑒1, 𝑒2, ⋯ , 𝑒10), and the 

scoring results are shown in Table 1. 

Table 1.  Expert rating 

S.N. 𝑒1 𝑒2 𝑒3 𝑒4 S.N. 𝑒2 𝑒6 𝑒8   

1 75 59 83.75 84 21 74 63.75 74.5   

2 51.5 65 80 59 22 82.25 83 86.75   

3 73.75 70 94.75 72.5 23 85.75 85.25 96.5   

4 50 59 57.5 57.5 24 75.75 51.5 57.5   

5 58.75 59 52.5 66.5 25 87 54.25 58.75   

6 58.75 73.75 59 68.75 26 90.75 82.5 88.25   

7 91 82.5 53.75 87.5 27 59.75 57 57.75   

8 76.25 78.75 80 73.75 28 51.75 54.75 57.5   

9 80 53.75 80 76.25 S.N. 𝑒1 𝑒9 𝑒4 𝑒10 𝑒7 

10 75 76.25 59 81.5 29 74.25 56.5 56.25 58.75 55 

11 57.5 82.6 59 67.5 30 63.25 54.25 73.75 56.25 71.25 
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S.N. 𝑒4 𝑒5 𝑒6 𝑒7 31 66 75 76.25 88.75 68.75 

12 73.75 83.75 80 75 32 86.25 76 58 58.75 40 

13 78.75 56.5 58.75 75 33 64.25 85.25 77 98 87.5 

14 71.25 61.25 58.25 85 34 66 75.75 57.5 58.75 82.5 

15 57.5 82.5 81.25 72.5 35 67.5 75.5 74.75 58.75 82.5 

16 85 85.5 74.75 81.25 36 66.25 56.25 59 73.75 56.25 

17 57.5 64.5 76.75 65 37 61.25 67 56.75 58.7 53.75 

18 55 55 55 60 38 95.75 86 89.25 99 93.25 

19 82.5 63.25 77 81.25 39 86.25 71.75 85.75 99 94.25 

20 73.75 55.75 58.75 62.5 40 75.75 48.75 58 57.5 48.75 

 

Determine the intra-group ranking. Firstly, according to the definition and for-

mula in 3.2.1, the entropy of expert information in the four evaluated classification 

groups can be calculated: 

𝐺1:𝐻(𝑒1) = 0.46,𝐻(𝑒2) = 0.63, 𝐻(𝑒3) = 0.83, 𝐻(𝑒4) = 0.52, 𝐻(𝑒1) = 0.69 (1) 

𝐺2: 𝐻(𝑒4) = 0.80, 𝐻(𝑒5) = 0.61, 𝐻(𝑒6) = 0.66, 𝐻(𝑒7) = 0.57,𝐻(𝑒2) = 0.57  

𝐺3: 𝐻(𝑒2) = 1.74, 𝐻(𝑒6) = 0.99, 𝐻(𝑒8) = 0.61, 𝐻(𝑒3) = 0.65  

𝐺4:  𝐻(𝑒1) = 1.00 , 𝐻(𝑒4) = 0.52, 𝐻(𝑒9) = 0.45, 𝐻(𝑒7) = 0.68, 𝐻(𝑒10) = 0.63 , 

𝐻(𝑒4) = 0.45
 

This leads to the four subgroups of intragroup relationship experts as 𝑒1, 𝑒7, 𝑒8, 𝑒9. 
Determine the chain relationship. According to the classification of clusters, it is 

known that: 𝑒2 is a chain relationship expert of G1 and G3; 𝑒4 is a chain relationship 

expert of G1 and G2; 𝑒6 is a chain relationship expert of G2 and G3. And because 

𝐻(𝑒1
𝑡𝑜𝑡𝑎𝑙)=1.46 , 𝐻(𝑒4

𝑡𝑜𝑡𝑎𝑙)=1.04 , 𝐻(𝐺𝑘
14) = 𝑚𝑖𝑛{𝐻(𝑒1

𝑡𝑜𝑡𝑎𝑙), . 𝐻(𝑒4
𝑡𝑜𝑡𝑎𝑙)} =

𝐻(𝑒4
𝑡𝑜𝑡𝑎𝑙), the chain relation expert of G1 and G4 is 𝑒4. The number of chain relation-

ship experts (5) is greater than the classification of the evaluated object (4), so it is 

necessary to calculate the comprehensive information entropy of the five chain rela-

tionship experts: 

 𝐻(𝐺2
13) = 𝐻(𝑒2

𝑡𝑜𝑡𝑎𝑙)=2.37 (2) 

 𝐻(𝐺4
14) = 𝐻(𝑒4

𝑡𝑜𝑡𝑎𝑙) = 1.32  

 𝐻(𝐺6
23) = 𝐻(𝑒6

𝑡𝑜𝑡𝑎𝑙) = 1.65  

 𝐻(𝐺7
24) = 𝐻(𝑒7

𝑡𝑜𝑡𝑎𝑙) = 1.25  

So the set of total relationship chains is {𝐻(𝐺4
14), 𝐻(𝐺6

23), 𝐻(𝐺7
24)}. 

Determine the final relationship. According to the previous conclusions, the scores 

of the corresponding groupings are adjusted with 𝑒4, 𝑒6, 𝑒7, respectively. A more ob-

jective and reasonable scoring result is obtained. The final ratings are then ranked ac-

cording to the final ratings. 
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3.3 Application of new studio teaching method in vocational skills 

The flow chart of the activities of the new studio teaching method in vocational skills 

teaching is shown in Figure 6. Engineering students participate in the microteaching 

method vocational skills teaching activity for one month. The whole activity consists 

of four stages: preparation stage, initial project design stage, instructional design anal-

ysis stage, rehearsal stage and the final stage of results presentation and evaluation. 

Preparation stage. The teacher releases the pre-class preparation tasks through the 

WeChat class group: pushing relevant high-quality MOOC online videos to students 

for them to observe and learn the skill base they need to learn; asking students to be 

familiar with the understanding of the textbook system, and asking them to inde-

pendently choose to set up 6 learning groups, each with 5 members, to facilitate coop-

erative inquiry learning later. 

   

Fig. 3. Presentation of the preparation stage of the new studio teaching method 

Initial project design stage. After students understand the learning content and skill 

basics, they work in small groups to complete the learning and discussion of the content. 

The teacher analyzes the students' learning situation, vocational skills content and vo-

cational skills priorities, selects appropriate technical tools and instruments, and com-

pletes the initial project design for teaching. 
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Fig. 4. Presentation of the initial project design stage of the new studio teaching method 

Technical design analysis stage. Based on the cases used in the course, resources 

are retrieved and processed, and audio and video multimedia design is added to opti-

mize the design of the course. 

Rehearsal stage. Contextualization introduces the vocational skills to be learned, 

and the course increases interaction between the instructor and students as well as be-

tween students. 

Students present their learning outcomes, and the teacher comments on their 

presentations and points to them. Students are guided to comment on each other's 

work and identify strengths and weaknesses. Students optimize their outcomes by com-

menting on them. The teacher can also carry out corresponding learning self-assess-

ments to enhance students' understanding and mastery of the knowledge points. 

   

Fig. 5. Presentation of students' outcomes and teachers' comments 
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Fig. 6. Flowchart of the activities of engineering students’ participation in microteaching 

method 

4 Teaching example and effect  

4.1 Teaching example 

This study attempts to apply the microteaching method combined with the agile soft-

ware development in teaching vocational skills, as shown in Figure 7. This model con-

sists of two cycles: design-redesign, and investigation-exploration. Under the agile con-

cept, the course teaching is divided into several small parts, each part is interlinked and 

independent, and the cycle is iterated many times through the combination of explora-

tion and practice until the final learning is completed. The micro-vocational teaching 

model based on the agile software development contains the following key steps: un-

derstanding the challenges, the knowledge base required for the skills learned and the 

issues involved; understanding the objectives and requirements of the skills learned; 

analyzing and exploring the vocational skills learned and integrating them closely with 
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practice; and presenting the learning outcomes and making reflective modifications and 

improvements based on the evaluation. 
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Fig. 7. Diagram of the micro-vocational teaching model based on the agile software develop-

ment 

4.2 Teaching effect  

In this study, 100 sophomore students of engineering majors were enrolled, and all 

of them participated in the complete teaching process. After the course, two question-

naires were distributed to each student to investigate the evaluation of teaching and 

learning in the new model. The questionnaires were returned and valid, and the effec-

tive rate was 100%. Tables 2 and 3 show the statistical results of the two types of ques-

tionnaires. 

Among them, Table 2 shows the evaluation of the experimental group's students on 

the teaching effect of using the virtual reality experimental teaching system. According 

to the table, more than 94% of students were satisfied with the teaching arrangement 

and overall, only one student was dissatisfied with the teaching arrangement, and no 

one expressed great dissatisfaction. The students were very satisfied with the teaching 

overall. 

Table 2.  Students' overall evaluation of teaching (n) 

 Very satisfied Quite satisfied Generally satisfied Unsatisfied 
Very un-

satisfied 

Teaching arrangement 50 45 3 1 0 

Teaching overall 51 43 6 0 0 
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Table 3 shows the evaluation of the teaching effect of using the virtual reality exper-

imental teaching system by the students in the experimental group. Students were eval-

uated in six aspects: active classroom atmosphere, stimulation of learning interest, im-

provement of independent learning ability, improvement of teamwork awareness, im-

provement of learning efficiency and mastery of vocational skills, and the data from the 

table statistics show that the students' recognition of the teaching effect was extremely 

high. 

Table 3.  Students' evaluation of teaching effect (n) 

Research content 
Strongly 

agree 

Comparatively 

agree 

Generally 

agree 
Disagree 

Strongly 

disagree 

Active classroom atmosphere 52 39 5 3 1 

Stimulation of learning interest 51 40 4 3 2 

Improvement of independent learning 
ability 

50 38 7 4 1 

Improvement of teamwork awareness 52 44 3 1 0 

improvement of learning efficiency 49 37 8 3 3 

mastery of vocational skills 50 41 6 3 0 

 

The new vocational skills teaching method in this research breaks the shackles of the 

traditional teaching model, which makes students' learning interest, learning ability, 

teamwork ability and mastery of skills improve greatly, and is a successful break-

through in teaching model innovation. The main reason for this is that the skills training 

of basic vocational skills, instructional design, and vocational operations in the micro-

model is based on a simulation and role-playing situation. Therefore, in the process of 

teaching skills, teachers and students constantly explained the responses made by each 

other and took corresponding countermeasures at any time. The results of positive 

teacher-student interaction acted on factors affecting the formation of operational skills, 

such as intelligence level, knowledge experience and theory, motivation, explanation 

and demonstration, feedback, practice and reflection, thus promoting the formation of 

students' operational skills. Second, in this research model, students received timely 

feedback and guidance from the teacher, which greatly reduced the time students spend 

on incorrect movements and improved the efficiency of learning manipulative skills. 

The teacher made feedback and guidance to each group of students' theoretical 

knowledge learning or operational skills practice in three sessions, such as feedback 

and evaluation of theoretical learning, preliminary test of operational skills and final 

test of operational skills, which were more helpful to help students master new skills. 

Moreover, this teaching model was conducive to the development of individualized 

vocational skills. Under agile teaching, by systematically recording the whole process 

of students' vocational skills learning and their achievements at each stage, each stu-

dent's strengths and weaknesses could be clearly displayed, which not only enabled 

teachers to precisely adjust students' weaknesses, but also provided a reference basis 

for students' future development planning, giving full play to each student's strengths 

and advantages to create excellent professional talents. 
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5 Conclusions 

In this paper, a new model of vocational skills teaching is proposed, introducing the 

concept of agile software development and applying skill studios and information en-

tropy-based micro-vocational skills teaching evaluation strategies. Finally, students in-

volved in the teaching of the new model are interviewed by means of a questionnaire. 

The following conclusions are drawn. 

1. Under agile software development, shortening the course time while highlighting the 

key points allows students to master the knowledge points in a shorter period of time, 

and to provide stage summary feedback, which helps students achieve their learning 

goals in a short period of time and enhances their confidence in learning. At the same 

time, microteaching breaks the constraints of traditional teaching location and time, 

students can learn more conveniently, and teachers have enough time to assess stu-

dents' learning. 

2. The introduction of the skills studio allows for better communication among teach-

ers, which not only greatly improves their vocational skills teaching, but also can 

drive the vocational skills learning atmosphere and plays a key role in the training 

of high-quality vocational skills students. 

3. The evaluation of micro-vocational skills teaching strategies through information 

entropy can correct scoring inconsistencies, improve the correctness and objectivity 

of evaluation results, and contribute to the improvement and exploration of voca-

tional skills teaching. 

4. However, the new teaching model also has some shortcomings, for example, the 

integration of information technology and microteaching is not enough, and the ex-

pert grouping in the chain evaluation strategy has a certain subjective consciousness. 

In conclusion, under this new teaching mode, students' motivation to learn voca-

tional skills is increased, they have better mastery of professional skills, learning and 

practice are combined, and teaching and skills are closely linked, which is a big im-

provement for the training of vocational skills students. In the next research, better vo-

cational skills teaching models will be explored to make the development of vocational 

skills education better and better. 
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