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Abstract 

 
This study explores the art and design education mode in 

high vocational colleges within the theoretical framework of 
tacit knowledge. I propose that by understanding the tacit 
knowledge theory and principles behind the acquisition of art 
and design education as a cumulative developmental, the art 
and design expertise can be greatly enhanced by  the 
introduction of three educational modes: First, apprenticeship 
mode which advocates students to learn from masters, seniors 
and peers; Second, situational teaching which utilizes trial or 
simulation of design sites; Third, analogical reasoning which 
infers from art and design examples. 
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Introduction 

     
Tacit knowledge is an important concept in the individual 

knowledge theory of Polanyi (1958), a British physicist and 
philosopher, and can be divided into two categories: 1) skills, 
techniques, and feats (weak tacit knowledge), and 2) judgment, 
discriminability, interest, and creativity (strong tacit 
knowledge). Included in personal knowledge, tacit knowledge 
is rooted in individual behaviors and embedded in practical 
activities. It is not easy to be clearly expressed with languages 
and words, and thus it is difficult to be massively accumulated, 
saved, and spread. [1] 

In the current job-demand-oriented education of high 
vocational colleges, it is necessary for art and design education 
therein to pay attention to training students’ creativity and 
practical abilities. However, it is obviously insufficient to 
acquire both abilities by only depending on classroom 
knowledge. Thus, based on the perspective of the tacit 
knowledge theory, seeking teaching methods that improve 
students’ practical and innovative abilities from the 
development ways of non-intellective factors such as their 
emotions, attitudes, and values has become very important in 
art and design education in high vocational colleges.  

In December 2016, the Premier Li Keqiang offered 
important instructions at a symposium on promoting the 
modernization of vocational education, requiring high 
vocational colleges to accelerate and to cultivate a large 
amount of high-quality laborers and talents equipped with 
professional skills and craftsmanship spirit. The cultivation of 
craftsman spirit can improve the current situation of excessive 

emphasis on skills and the neglect of training students’ mental 
personalities and creativity at China’s high vocational colleges. 
According to Polanyi’s definition of tacit knowledge, the 
craftsman spirit is the strong tacit knowledge of individual 
craftsmen. Therefore, an in-depth study on the strong tacit 
knowledge theory in the tacit knowledge and art and design 
education at high vocational colleges has become design 
education researchers’ teaching strategies different from those 
used to explore explicit knowledge.  

 
Strategies for art and design education 

 in high vocational colleges under the perspective of the 
tacit knowledge theory 

 
A. Advocacy of the three apprenticeship educational modes: 
learning from masters, seniors, and peers 

From the studies of Polanyi and Collins et al. related to tacit 
knowledge and its transference, it is found that tacit knowledge 
transference is most easily produced from the experiential 
knowledge exchanges between masters and apprentices as well 
as from accumulation of and reference to past experiences 
[2][3]. The historic Staatliche’s Bauhaus stressed the important 
role of apprenticeship in design education [4]. In the past two 
years, a large number of folk technologies and handicraftsmen 
have been introduced into classrooms in China, thus targeting 
apprenticeship in practical design education.  

The apprenticeship educational mode mainly advocated in 
art and design education at high vocational colleges is the 
master apprenticeship. Combining the study results related to 
tacit knowledge transference, the continuous internal 
interaction within groups is one way to overcome the barriers of 
tacit knowledge transference [3]. In practical design fields, in 
addition to the introduction of master educational modes, the 
educational mode between seniors at different grades and the 
peer educational mode between classmates can be added to art 
and design education in high vocational colleges. Through 
these apprenticeship educational modes, students can carry out 
exchanges and activities during the process of personal 
observation and design a project simulation to enhance their 
learning and understanding abilities of tacit knowledge in art 
and design.  
 
B. Application of situational teaching: simulating or 
reproducing design fields 

Tacit knowledge has a strong dependence on situations. 
During transference, the knowledge receivers’ environment is 
stressed [5][6]. If the knowledge receivers are under similar 
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informatization standards. Because informatization standards 
involve the policy and practical operation problems of 
government, industry and so on, this part is not the level that 
university students can involve. 
 
B. Current Situation and Development Suggestions of 

Innovation and Entrepreneurship Projects and Technical 
Guidance Related to Construction Informatization in 
Colleges and Universities 
The establishment and guidance process of University 

Students' innovative entrepreneurship projects need to rely on 
the academic expertise of the instructor combined with the 
comprehensive guidance of innovative entrepreneurship. 
Because the policy of innovative entrepreneurship in the past 
few years has only been issued by the city of innovative 
entrepreneurship policy in Colleges and universities, most of 
the domestic teachers have not received relevant training and 
training in the early period of submission or research, so it may 
be difficult to form guidance. On the other hand, most 
Innovative entrepreneurship projects need to combine the 
current emerging technologies (such as the Internet, action data, 
cloud computing, etc.). According to the analysis results, the 
proportion of the application of special information technology 
is about 28.5%, which reflects that there is still much space for 
development of the application of new information technology. 
In the follow-up, the instructors need to seek and learn new 
technology again, so as to guide the implementation of 
University students. Innovative entrepreneurship projects. 
 

V. Conclusion and suggestion 
Based on the background of promoting innovative 

entrepreneurship education in China and the outline of the 13th 
Five-Year Plan of Building Informatization proposed by the 
Ministry of Housing and Urban-Rural Development, this study 
collects and analyses the national innovative entrepreneurship 
projects for the emerging building informatization-related 
projects in the civil construction industry from 2016 to 2017, 
and then explores the informatization of University Innovative 
Entrepreneurship Education in the construction field. The 
phenomenon of development, we know that universities have a 
certain degree of response to the overall development trend and 
policy level of College Student's innovative entrepreneurship 
projects, resulting in many innovative entrepreneurship 
projects, among which for enterprise informatization and the 
application of special information technology, for most of the 
development orientation. For the government and industry 
information standards, through the analysis, it knows that this 
part is not the development orientation that universities are 
specialty. In terms of suggestions, the government and 
universities need to provide better technical platforms, and 
encourage university teachers and students to explore the 
research and development of new technologies, so as to 
develop a good business model. Through the training of 
innovative entrepreneurship projects, the atmosphere of 
innovative entrepreneurship education in Colleges and 
universities should be promoted as a whole, and a virtuous 
circle should be formed. In the follow-up future research, it is 
suggested to continue to explore the development trend of 
annual construction information related innovation and 
entrepreneurship projects, and follow up the results of 

innovation and entrepreneurship transformation. 
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Abstract 

 
The planning and construction of urban utility tunnel 

symbolizes the important indicators of urban overall upgrading 
and modernization. Urban utility tunnel BIM model can be 
used as the underlying data of the current GIS operation and 
maintenance management platform, including the geometric 
attributes, data resources, material attributes, operation and 
maintenance requirements and attributes of the model, it can be 
directly used in CityGML. The format will reduce the 
investment of a large amount of manpower in the construction 
of the GIS model. Although each BIM and GIS technology has 
corresponding functional features, it is still unable to serialize 
and convert the format and data. The generated IFC format is 
used for the comparison and application of the CityGML grid 
test in GIS, and it is known that there is still a problem of 
information asymmetry and omission. This paper takes the IFC  
and CityGML, which are common in BIM and 3DGIS, as the 
main language objects of analysis, and discusses the 
interactivity and operational technology architecture of 
BIM-IFC and GIS-CityGML. Finally, relying on a practical 
case for application and discussion. 
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I. Introduction 

     
The planning and construction of urban utility tunnel 

construction symbolizes the important index of urban overall 
upgrading and modernization. In the future, the overall 
construction of urban utility tunnel will further develop towards 
digital construction, intelligent pipe corridor and other aspects 
in order to maximize public benefits. With the application of 
BIM (Building Information Modeling) technology in 
construction projects becoming more and more mature, other 
municipal projects such as roads, subway, bridges, 
comprehensive corridors and other municipal projects are 
gradually flourishing to introduce the application of BIM 
technology. The utility tunnel construction project discussed in 
this paper is different from the fixed location and volume 
characteristics of the general single building. Compared with 
the characteristics of the single building, it can be seen that the 
utility tunnel itself is composed of the building structure and 
has the continuous linear underground space distribution 
characteristics. Therefore, it conforms to the application of 
BIM and GIS in the representation and presentation of the 
building information model in the layers at the same time. 
Therefore, if the BIM model of urban utility tunnel 

construction can be used as the underlying data of the current 
GIS operation and maintenance management platform, 
including the geometric attributes, data resources, material 
attributes, operation and maintenance needs and attributes of 
the model, and can be directly applied to the CityGML (City 
Geography Markup Language) format, it will reduce a lot of 
manpower investment in the construction of the GIS model, 
although each BIM and GIS technology have corresponding 
functional characteristics. However, it is still impossible to 
connect and convert formats and data in series. In the past, 
relevant studies have compared and applied CityGML formats 
in GIS for IFC formats generated by BIM building 
ontology[1-4]. It is known that there are still problems of 
information asymmetry and omission[2]. In this paper, the 
common data model standards IFC (Industry Foundation 
Classes) and City Geography Markup Language (City 
Geography Markup Language) in the field of BIM and 3D GIS 
are used as the main language objects for analysis, and the 
interaction and operation technology framework between 
BIM-IFC and GIS-City GML are discussed. 

 
II. Interaction and Operational Technology of BIM-IFC 

and GIS-CityGML 
 

BIM technology in the field of construction engineering and 
informatization of GIS technology in the field of geographic 
information have become a hot research and application topic 
at home and abroad[1,2]. If a complete set of geographic 
information system technology can fully apply the completed 
BIM model, it will save a lot of manpower and material 
resources in the drawing of GIS model. Therefore, how to 
connect IFC format in BIM model to CityGML lattice in GIS 
Formula will become an important data interface and research 
issue. The similarities and differences between BIM model and 
GIS model are shown in Table 1. There are differences in 
geometric expression, Semantic information, model 
appearance and scale of representation. Therefore, it is difficult 
to achieve the complete mapping between IFC and CityGML. 
The functional characteristics and comparison results of BIM 
and GIS technologies show that the details and uses of BIM and 
GIS technologies are different, but BIM and GIS belong to two 
different fields in the past. Therefore, how to connect the 
related technologies in series to achieve the technology of 
sharing one platform between the two models, and how to 
continue to expand and apply, is the research and investment at 
home and abroad.  

          
 

situations, then the tacit knowledge transference process can be 
easily activated and properly used by the knowledge receivers. 
This feature requires applying the situational teaching method 
in art and design education at high vocational colleges to attach 
importance to simulating or reproducing design fields.  

 
 

Structure science is one of the basic professional courses of 
art and design, and beginners are unable to associate the basic 

design knowledge with the practical design experience in their 
brains; hence, for teaching, teachers are required to simulate or 
create situations suitable for basic teaching. For instance, they 
introduce handicraft into the structure science through 
descriptions on the theoretical knowledge of structure science 
to reshape the teaching situation of structure science. They then 
take handicraft learning as the situation and import the 
theoretical knowledge of structure science to enable students to 
repeat and experience the teachers’ way of thinking in design 
and to feel and comprehend the meaning of the establishment of 
teaching situations. 
 
C. Emphasis on the process of analogical reasoning 

On the training of tacit abilities, Polanyi believed that skills 
and discriminability are transmitted by examples, and Kant also 
noted that judgment (whether prescriptive judgment or 
reflective judgment) is improved by examples. Analogical 
thinking or example reasoning is the basic way to effectively 
transmit or acquire tacit abilities [7]. However, the analogical 
reasoning process cannot be stylized, formalized, and 
mechanized. Hence, during design education, teachers are 
required to pay attention to not only the effects of the examples 
on the students, but also to the students’ simulation exercises 
during the analogical reasoning process, so as to help them 
improve their tacit abilities in simulation exercises. 

 
Conclusion 

 
    If art and design education in high vocational colleges 
merely simulates modern educational modes, then tacit 
knowledge inheritance in the discipline system will be easily 
neglected. As a result, in high vocational colleges, three 
apprenticeship educational modes are advocated: learning from 
masters, seniors, and peers. Situational teaching is applied to 
simulate or reproduce design fields, and the process of 
analogical reasoning is emphasized to strengthen learning and 
grasping of strong tacit knowledge. Studies on tacit knowledge 
provide favorable theoretical support to the research and 

reform of art and design education in high vocational colleges 
and will play an important role in the talent cultivation therein. 
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