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Abstract—Based on the data extracted from the talent 

training status, the third-party institution and the large data in 

the process of teaching and learning within the school, this 

research analyses the setting factors of the early-warning index 

and Operating mechanism and attempts to establish the 

self-optimization early warning system of specialty setting and 

adjustment in higher vocational education in order to carry out 

diagnosis and improvement in daily work. 

 
Index Terms—Early warning mechanism, big data, multi 

index, specialty setting and adjustment. 

 

I. INTRODUCTION 

With the rapid development of China's economy and 

society, the target of higher education shifts from elite 

education to popularization education. The scientific and 

reasonable specialty setting and the adaptation of 

professional connotation construction to the development of 

the market determine the survival and the development of 

colleges and universities. Because of the different 

educational management system at home and abroad, the 

mechanism of specialty setting and adjustment in higher 

education is different. 

The United States are considered as a global leader in the 

quality of higher education. The certification system as the 

core of its quality assurance system includes the institution 

certification and professional certification at the national 

level [1]. The Council for Higher Education Accreditation 

(CHEA) give the definition of “certification” is: Certification 

is a process of assessing the quality of an institution or 

professional external in order to improve educate quality. Ref. 

[2] The United States Department of Education (USED) 

defines “certification” as “certification is a mark issued to 

Institutions or specialties by the certification body. It can 

prove that now and in the foreseeable future can achieve 

education aim and the standards specified by the certification 

body. Ref. “[3] the certification system is the contradiction 

between quantity and quality of higher education in the 

United States and the high degree of autonomy and 

decentralized management. Ref. [4] the authentication modes 

are implemented in 5 steps: developing certification 
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standards, self-assessment, field trips, decision of 

certification body and re-evaluation. Ref. [5] their 

decentralized management system brings certain flexibility 

and autonomy in specialty setting and adjustment at the 

school level. In their colleges and universities, market 

regulation is the dominant factor of specialty setting and 

adjustment and labor market the key factor. While a new 

career appears in the society, colleges and universities offer 

the corresponding elective courses in the first place. Only 

when the market demand for the new career has grown to a 

considerable size and the required knowledge structure is 

relatively clear, the specialty can be set up officially. The new 

specialty generation pattern as Career-Curriculum-Specialty 

is formed in this way. Ref. [6] it fully shows the dynamic 

interaction between American colleges and universities and 

the labor market. 

While the management in China tends to be more 

centralized, the Ministry of Education formulates the 

specialty catalogue. The evaluation system of the Ministry of 

Education has 11 indicators, including specialty setting, 

talents cultivation objectives, curriculum system, course, 

teaching process, professional key ability and quality training, 

teaching environment, Industry-Academy-Research 

cooperation, teaching staff, the quality of student ability, 

graduates employment, professional characteristics. 

Generally, the assessment is conducted once every five years. 

The education department in provincial or municipal 

government and the colleges at provincial or municipal level 

has also set up an early - warning mechanism of specialty 

setting and adjustment. For example, the Education 

Department of Jiangsu Province sets up an early warning 

system which obtains a comprehensive index according to 

some indicators such as the employment rate six months after 

graduation, the average monthly income, the relevance of 

study to present job, the employment status, the job 

satisfaction etc. In Hubei province, the Education 

Department has proposed regulations: for three consecutive 

years, the specialty will be revoked if the rate for the 

registration examination is less than 10% and the specialty 

will stop the enrollment if the initial graduate employment 

rate is less than 50%. 

As the third-party evaluation institution, the company 

MYCOS thinks that the ultimate basis of professional 

structure adjustment is the social needs and the training 

quality and meanwhile the characteristics of candidates 

should also be considered. The adjustment of specialty 

structure in colleges should be carried out in three steps: the 

adjustment of orientation, that of cultivation and that of 

settings. According to MYCOS, the main indicators that 
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reflect the quality of professional training include the 

graduates’ employment rate six months after graduation, the 

average monthly income six months after graduation, the 

relevance of study to present job, the turnover rate six months 

after graduation, the job satisfaction, etc. [7]. 

In summary, the Career-Curriculum-Specialty as the new 

specialty generation pattern in USA mainly lies in the 

adjustment of the old specialty and the new one. The practice 

in China shows that the duration of the periodic warnings is 

longer than one year. This paper focuses on extracting the 

daily teaching data in the school, with the aid of MYCOS 

third-party assessment data, integrating the talents cultivation 

status data platform, as well as the internal and external 

feedback information from school and other means of large 

data, builds an early warning mechanism of specialty settings 

and content adjustment which focuses on the “Process”. It 

aims to set the specialty reasonably and to strengthen the 

specialty connotation construction. It can be expected that the 

internal and external supervision and guarantee mechanism 

in school is formed and that the objective evaluation and 

timely feedback of specialty construction and talent training 

quality in time is made. In this way, the purpose of 

sustainable development of specialty construction can be 

realized. 

 

II. THE ESTABLISHMENT OF EARLY WARNING SYSTEM FOR 

MULTI-INDEX DATA EXTRACTION 

A. The Value of Big Data to Specialty Setting and 

Adjustment 

In 2001, the company named Gartner in the USA put 

forward a concept of “big data” for the first time. Ref. [8] into 

2012, the term “big data” is increasingly being mentioned. It 

refers to all the data for analysis and processing, rather than a 

shortcut to random analysis (sample survey). In the past, the 

data obtained through the survey are the structured data, 

while in the era of large data, the data, especially for the 

diversified data sources, are more unstructured data, which 

are transformed into structural data through cleaning, sorting 

and filtering [9]. 

Data stored in the process of teaching and learning include 

a lot of information, such as feedback from within and 

outside the school information, talents cultivation status data 

platform and MYCOS third-party assessment data. Big data 

comprehensive digital statistical analysis and 

multi-dimensional statistical rankings according to 

professions can provide important decision-making research 

and reference for the school in setting up the specialty 

reasonably and adjusting the professional connotation. 

B. Establish the Early-Warning System of Fitness Index 

Based on Large Data Statistical. 

Starting from the needs of adaptation to the industry, 

enterprise and society, we should consider decomposing the 

indicators so as to reflect the influence of different variables 

on enrollment, employment and talents training. Combining 

with the survey of experts in vocational education, teachers 

in similar institutions and Enterprise managers, design a 

“fitness” evaluation index system based on large data 

multi-channel. There are 4first-grade indexes, namely, 

internal outcome indexes, internal cause indexes, external 

obvious indexes and external invisible indexes. There are11 

second-grade indexes, namely, the quality of talents 

training ,the data of teaching and studying style, teaching 

staff, teaching design and organization, Cooperative 

Teaching between Colleges and Enterprises, training bases, 

employment quality, enrollment quality, market changes, 

government regulation, industry and enterprises demands, 

and 53 third-grade indexes. Research group adopts the 

method of experts sorting statistics. The indexes are divided 

into five grades by importance and assessed by experts 

according to their importance, and the weight of each index is 

calculated. The specific results are shown in the table1. 
 

TABLE I: EVALUATING INDEX AND WEIGHT OF PROFESSIONAL 

“ADAPTABILITY” 

 
 

Each of the third-grade indexes has a corresponding 

nominal value and its source basis. If the data is derived from 

the internal daily teaching monitoring and the internal and 

external evaluation of college-enterprise, the nominal value 

is determined by the professional ranking. If the data is from 

the talent training status data platform, the value is 

determined by the national higher vocational assessment 
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indicators. If the data come from MYCOS third-party 

evaluation institutions, it is determined according to the 

average level of national higher vocational colleges. As for 

the nominal value of the external implicit indicators, it is 

measured in accordance with its national policy, social 

marketing and the matching degree of enterprise skills 

demand. 

C. The Establishment of Early Warning Operation 

Mechanism Based on Large Data Extraction 

1) Response mechanism 

In order to achieve truly Specialty adjustment, 

Professional early warning must be timely and a “procedural” 

warning should be implemented. It requires that any 

unsuitable motives, actions and results encountered in the 

process of talent training should be considered and improved. 

Then an effective response mechanism should be established. 

In the specific operation, research group establishes the 

internal and external combination of effective mechanism 

that is based on college-enterprise joint and plays a role in 

educational monitoring, evaluation and correction. The 

principal is responsible at school level, which has 

college-enterprise cooperation professional construction 

guiding committee and professional talent training quality 

supervising committee. The dean's office, the supervision 

office and the recruitment and employment office, as the core 

of the internal and external mechanism department, focus on 

internal quality and guarantee, quality traceability, 

supervision and improvement, external tracking and 

evaluation, down to the secondary colleges and 

teaching-research offices [10]. 

2) The response path and responding time 

Early warning indicators, sources of data acquisition, 

responsible departments and corresponding period are 

specified in the following Table II in the process of response. 

The response path is shown in Fig. 1. 
 

TABLE II: THE RESPONSE PATH OF PROFESSIONAL EARLY WARNING 

MECHANISM 

 

 
Fig. 1. Response and feedback path diagram. 

 

The timeliness of the data acquisition determines the 

response time of the adjustment mechanism. The relevant 

departments of the school collect data in a timely manner at 

the preset time. When a third-grade index is lower than the 

nominal value or does not conform to requirements, System 

is bright yellow light, and the related Professional director 

will immediately make a diagnosis. At the end of one 

semester and one academic year, the system automatically 

counts the scores based on the weight assigned to each 

indicator. When 30% of the indicators are in the lower 

professional rankings, the related Professional director will 

find out the reasons for timely diagnosis. There will be 

significant improvements in professional content in the next 

semester and in the next academic year. If we determine the 

next annual enrollment plan, it is still bright yellow, namely 

to suspend the professional enrollment. We will give it an 

academic year of diagnosis. If there were still no signs of 

improvement, specialty will be canceled. 

 

III. CONCLUSION 

In higher vocational colleges, the professional director 

should systematically carry out investigation and research the 

method of which should combine internal and external 

factors of the index. The object of investigation and research 

includes the enterprises, the college, other vocational 

colleges with the similar specialty setting and all previous 

graduates. The content includes the report of the situation of 

the industry and the related enterprises, the corresponding 

analysis of professional position, the basic requirements of 

employees, the type of profession qualification certificate, 

the specialty structure, the situation of the enrollment and the 

employment of students, the teaching situation etc. It helps to 

understand the development of related industries and future 

development trend in China, to make clear of economic 

construction and social development demand for professional 

talents, to better grasp the direction of running a college, to 

identify the orientation of talents training, to understand the 

professional ability, to gain access to job tasks, to reasonably 

develop curriculum and teaching content, to implement the 

necessary conditions for the practice teaching, to regulate the 

direction of teachers' training and formation, as well as to lay 

a foundation for exploring the curriculum system suitable for 

the professional level. 

And then according to the internal and external factors of 

early warning system, research and contrast analysis for 
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every specialty should be carried out so as to determine if the 

enrollment will be continued or the direction of professional 

connotation in the next year will be adjusted. It is required to 

analyze the reasons and make plans for remedy according to 

the reaction of the explicit indicators in the process of talent 

cultivation. This proves the objectivity and practicality of 

early-warning system of specialty setting and adjustment 

based on the talent training status, the third-party institution 

and the large data in the process of teaching and learning 

within the school. It can be generalized and applied to each 

profession for adjustment and optimization. And it can even 

provide reference for establishing early - warning mechanism 

of Specialty Setting and Adjustment in Higher Vocational 

Colleges in Shanghai. 
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