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__________________________________________________________________________________________ 

 

Abstract: In this paper, using the grounded theory to national education examination system of 

intelligent conceptual model research, strictly follow the selective open coding, axial coding and 

decoding operation specification, based on the field investigation and in-depth study of the relevant 

literature, it is concluded that the core category of five aspects: platform layer, cognitive layer, 

algorithm layer, data layer, perception layer. With the support of artificial intelligence, the national 

education examination will move from standardized mode to non-standardized mode, gradually 

change the current exam-oriented education problems, improve the utilization rate of national 

education resources and the quality of personnel training, and promote the deep reform and 

development of national education. 
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1. INTRODUCTION 

In 2017, China's 13th five-year plan for national education development stated that schools at all 

levels should be supported to build smart campuses and explore new educational and teaching models 

in the future by making full use of the Internet, big data, artificial intelligence and virtual reality 

technologies. With the support of the Chinese government, AI technologies are comprehensively and 

profoundly changing educational concept and mode in China today. In the education examination, 

automatic examination, automatic marking, machine invigilation, man-machine spoken language test, 

identity recognition and other technologies have been emerging [1-3]. These applications meet the 

reform demand of national education examination and have strong practical significance and frontier. 

Therefore, based on the era background of artificial intelligence, this topic will adopt the grounded 

theory method to discuss the concept model and countermeasures of national education examination 

aided by artificial intelligence, so as to promote the intelligent development of national education 

examination and promote the in-depth reform in the field of education. 

2. RESEARCH METHODS 

This paper uses grounded theory to carry out qualitative research on the "concept model of national 
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educational examination supported by artificial intelligence". Qualitative research method is suitable 

for the comprehensive description and analysis of individual things or the situation where the social 

system is not familiar with and the research environment is not controlled. Grounded theory is a 

research method that, in the absence of research hypothesis, induces, deducts, compares and analyzes 

a large number of detailed data through scientific logic, and circulatively improves concepts and their 

relations to establish substantial theories from the bottom up. Grounded theory consists of five 

operating procedures: first, generate concepts from data and compare them step by step; second, 

constantly compare the data and concepts and systematically ask generative theoretical questions 

related to concepts; third, develop theoretical concepts and establish connections between concepts; 

fourth, decode the data systematically by theoretical sampling; fifth, construct the theory to obtain 

the density, variability and high integration of theoretical concepts [4]. As shown in Fig. 1 below: 
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Fig. 1 Flow Chart of Grounded Theory 

The selection of grounded theory is closely related to the basic national conditions of the development 

of China's education informatization. Firstly, the research materials of artificial intelligence in 

education examination are scattered, and there is a lack of research results that can be directly used 

for reference. Secondly, artificial intelligence technology is very forward-looking, and it has a far-

reaching impact on the relevant theories and practices of educational examinations, as well as 

examination regulation and legal system. However, its standardization system framework has not yet 

been formed, so it is difficult to meet the needs of educational development. Thirdly, grounded theory 

is an outstanding representative of qualitative research abroad. Its advantage lies in the fact that no 

theoretical hypothesis is proposed before the research starts, which reduces the risk of bias due to 

insufficient prior data and limited assumptions to some extent. Grounded theory is based on objective 

practical experience and uses methods such as investigation and interview. The collected data are 

detailed and closely related to the subject studied, which overcomes the problems of general 

qualitative research [5]. 

3. APPLY THE GROUNDED THEORY TO CARRY OUT RESEARCH 

According to the principle of grounded theory, which focuses on the information richness of the target 

rather than the size of the sample size, theories and methods are extracted from the existing data to 

innovate the conceptual model of the national education examination system supported by artificial 

intelligence. 

3.1 Data Collection and Collation 

Applying the grounded theory to research and analyze the national education examination system 

supported by artificial intelligence requires rich and reliable information. The literature collected in 
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this paper mainly includes: (1) in 2019, the author investigated artificial intelligence education 

enterprises and interviewed relevant management personnel; (2) papers, works, media evaluation and 

news reports of mainstream websites about artificial intelligence in education examination; (3) patent 

information and other internal information applied by the enterprise; (4) policy documents of 

governments at all levels [6]. 

3.2 Open Decoding 

Open decoding refers to the process of conceptualization and categorization of literature materials, 

reduction of existing large amounts of data, correct reflection of data content with concepts and 

categories, and thorough breaking up, classification, reintegration and induction of data records and 

abstracted concepts. First of all, interview data, papers, works, news reports, patent information and 

public materials of authoritative institutions are sorted out and analyzed, and these scattered text 

fragments are labeled with (ax-zx), initial conceptualization is represented by (ax-zx), and 

categorization is represented by (a-z). In this stage, the work is complicated, requiring multiple 

"round-trips" between data, concepts and categories. If the current data cannot meet the requirements 

of refining concepts, further data collection and more rigorous sorting and analysis are required [7]. 

Table 1 Examples of Open Coding (Part) 

Literature (labeling) 

Encoding Process 

defining 

phenomenon 
conceptualization categorization 

We use object-oriented method and 

fingerprint feature recognition (a42) 

algorithm to design the system, which 

simplifies the complexity of system design, 

improves the reliability and accuracy of the 

system, and guarantees the authenticity, 

fairness and impartiality of the identity of 

examinees [8]. 

a42 

fingerprint 

identification 

A4 biometric 

identification 

A platform 

lay-er 

In a large area of public courses in colleges 

and universities, in order to solve the problem 

of poor communication caused by a teacher 

facing hundreds of students, the construction 

of user portrait (b31) for each student can 

help teachers quickly understand various 

situations of students [9]. 

b31 user 

portrait 
B3 user portrait 

B cognitive 

lay-er 

The research team of Kyoto university 

developed a new invigilator program (c13) by 

utilizing machine learning technology in the 

field of artificial intelligence and absorbing 

previous experience of teachers' invigilators 

[10]. 

c13 

intelligent 

invigilator 

C1 machine 

learn-ing 

C algorithm 

layer 
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From the decision-making process model, it 

can be seen that every link of self-study 

examination decision-making needs the 

support of big data, including the existing 

historical data, generated process data [d31] 

and conclusive data [d12], which directly or 

indirectly support decision analysis [11]. 

d12 

conclusive 

data 

d31 process 

data 

D1 management 

data 

D3 behavioral 

data 

D data layer 

The development of integrated intelligent 

control technology and video monitoring 

technology promotes the upgrading of 

invigilation system. Abnormal identification 

and analysis of students' behavior 

characteristics in exams (e41) can improve 

the invigilation efficiency and have important 

application value in large-scale national 

exams [12]. 

e41 

abnormal 

behavior 

video 

E4 video 
E perception 

layer 

3.3 Spindle Decoding 

Categories obtained by open coding are still independent of each other, and the relationship between 

different categories has not been discussed in depth, so it is necessary to develop spindle coding to 

establish the relationship between categories. Using the canonical model of "causal relationship -- 

context -- intermediary condition -- action strategy -- result", this study continued to classify and 

logically connect the five categories to obtain an evidence chain, as shown in Fig. 2 . 
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Fig. 2 Association Coding for Grounded Theory 

3.4 Selective Decoding 

Through the following surveys, such as auto-generating test paper, automatic marking, machine 

supervision test, biometric identification, learning analytics, human-computer interaction test, natural 

language processing, knowledge graph, user profile, machine learning, Deep learning, management 

data, resource data, behavioral data, evaluation data, voice, text, image, video, biometric, AR/VR, 

etc., as well as in-depth research on the main category and corresponding sub-categories, the core 

categories in five aspects are drawn: Platform layer, cognitive layer, algorithm layer, data layer and 

perception layer [13-16]. 
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Fig. 3 Concept Model of Intelligent National Education Examination System 

Platform Layer.  

The platform layer is located at the top level of the architecture, whose function is to process and 

generate information through the computing platform. It is a variety of applications directly used by 

users, usually in the form of application software, such as auto-generating test paper, automatic 

marking, machine supervision test, biometric identification, learning analytics, human-computer 

interaction test and so on [17]. 

Cognitive Layer.  

If the whole artificial intelligence is simulating human beings, then the cognitive layer is simulating 

human "brain", and the deep processing, understanding and feedback of information need to be 

completed by this technology. For artificial intelligence technology, the perceptual layer solves the 

problem of "listening, speaking and seeing", while the cognitive layer solves the problem of "thinking 

and feedback", including natural language processing, knowledge graph, user profile and so on [18]. 

Algorithm Layer.  

The underlying logic of ai is algorithms and data, both of which are indispensable. In recent years, 

the rapid development of artificial intelligence technology represented by deep learning algorithm 

has made breakthroughs in computer vision, speech recognition, semantic understanding and other 

fields. New theoretical achievements of algorithm have also been proposed, such as capsule network, 

generation counter network, migration learning and so on. 

Data Layer  

Artificial intelligence is inseparable from big data. Through data collection, processing and analysis, 

artificial intelligence obtains valuable information from massive data and provides materials for more 

advanced algorithms. Here, we divide exam data into management data, resource data, behavioral 

data and evaluation data [19]. 

Perceptual Layer 

The Internet and the Internet of things provide an infrastructure environment for the perception layer 

of artificial intelligence, and meanwhile bring multidimensional, timely and comprehensive massive 

training data. The perceived objects in the examination system mainly include voice, text, image, 

video, biological characteristics and so on [20]. 

4. COUNTERMEASURES AND SUGGESTIONS 

(1) Research on technology to improve cognitive intelligence 

Cognitive intelligence, which involves semantic understanding, knowledge expression, associative 

reasoning, intelligent question-answering and independent learning, has been widely used at present. 

The development of cognitive intelligence will make a lot of tedious but important work more 
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efficient, precise and more humane. The transformation of artificial intelligence into real productivity 

is inseparable from the application of cognitive intelligence. At present, the development of cognitive 

intelligence is far from enough. Technically, it is only equivalent to the cognitive level of children 

aged 5 or so. There are three main reasons for the low level of cognitive intelligence development: 

first, poor communication ability, second, poor understanding ability, and third, high learning costs. 

Therefore, the improvement of cognitive intelligence is one of the keys to realize the reform of 

national education examination system supported by artificial intelligence. 

(2) Explore the non-standardized test model 

Standardized tests, with their fairness and objectivity, select a number of outstanding talents for 

colleges and universities. However, standardized tests still have various problems to varying degrees. 

With the support of artificial intelligence, the research and practice of non-standardized test is a 

change of test mode, which will become the key direction of national education test development in 

the future. It will help: first, reduce cheating behaviors such as plagiarism and substitution; second, 

to realize the needs of society and students' individuality; third, changes the traditional exam-oriented 

education, enhances to the student comprehensive ability inspection. 

(3) Build an ecosystem of "artificial intelligence + education" 

"Artificial intelligence + education" brings a powerful force to change the current educational 

situation. It promotes the continuous reform of education through the innovation of artificial 

intelligence technology in educational application, such as foreign language teaching based on speech 

recognition technology and intelligent marking based on image recognition technology. "Artificial 

intelligence + education" emphasizes the diversity and unstructure of educational resources, and gives 

new semantics to the resources. It can provide personalized and comfortable learning resources for 

students at any time.  At the same time, "artificial intelligence + education" changes the teacher-

student relationship structure, which frees teachers from redundant and repetitive mechanical work, 

and enables them to become coaches of students to pay more attention to the cultivation of high-level 

thinking and innovation ability. Therefore, the future education examination will become an important 

part of the "artificial intelligence + education" ecosystem, which will be integrated with other 

educational activities such as theoretical study, project practice, employment guidance, sports and 

arts to jointly promote the comprehensive development of students' ability and quality.  

5. CONCLUSION 

At present, artificial intelligence technology has been successfully applied in test proposition, English 

listening and speaking test, paper and pencil test marking and standardized examination room. In the 

future, with the deepening of education and examination reform, more and more non-standardized 

tests will be gradually carried out, making the large-scale implementation of non-standardized tests 

possible. We believe that with the continuous improvement of artificial intelligence technology, 

especially cognitive intelligence, artificial intelligence technology will play a greater role in the field 

of education. 
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