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Abstract: Digital badge certification is a display of personal ability, and teacher behavior is 

a two-way behavior including teaching and learning. This paper has aimed to investigate 

specific research algorithms in the age of artificial intelligence (AI). The selected artificial 

neural network (ANN) related algorithms are used to research and analyze the related 

performance of digital badge certification and teachers' behavior, so that the two can be 

better combined and serve the education industry. This paper has analyzed the 

ANN-related algorithms, and conducted in-depth research on digital badge authentication 

and teacher behavior, so as to apply the algorithm to the questionnaire analysis of the two. 

Based on the experiments in this paper, it is known that a questionnaire survey was 

conducted on 194 primary and secondary school teachers in City H. Combined with the 

analysis of teachers' attitudes towards digital badge certification; it is known that teachers 

believe that the inadequacy of digital badges is mainly reflected in three dimensions. 

Among them, there are 65 teachers who agree that the utilitarianism is too strong and the 

description of personal values is lacking, and 64 teachers think that the evaluation system 

is difficult to unify. The experimental results of this paper have shown that using ANN as 

the basic method to study the correlation between digital badge authentication and teachers' 

behavior can obtain more scientific experimental data, and has developmental significance 

for the development of education and the growth of students and teachers. 

1. Introduction 

AI is a fast-growing intelligent technology with strong development momentum. Its rapid 

development path represents a huge progress in the Industrial Revolution. Due to the super ability 

of AI to classify information and process data, it can widely serve the current life and promote the 

continuous innovation of human civilization and technology. This paper has combined the artificial 

neural network method in AI to analyze the relationship between the two, in order to expand the 

exploration of the internal relationship between digital badge certification and teacher behavior, so 

as to provide a feasible direction for the combination of AI algorithm and teacher behavior. Digital 

badge certification and teacher behavior are the research hotspots in the age of intelligence, and 
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there are many scholars discussing them. Ngoc L T has recognized that routing services in mobile 

Ad Hoc network (MANETs) typically deny service to targets of an offensive nature. Therefore, it is 

necessary to take appropriate methods to improve the security performance of routing services, and 

to provide digital certificate verification services more adaptively [1]. Rohan A J's research mainly 

has combined digital badges with online courses to help learners familiarize themselves with 

business processes and provide effective methods for seeking developmental needs such as nursing 

coordination [2]. Alexander J H has believed that digital badges are a major innovation of 

traditional badges. When used in the field of teaching, they can enhance students' enthusiasm for 

learning and pay attention to teachers' mental health, so as to promote students' acquisition of 

knowledge and skills. The purpose of the experiment is to promote the health education of 

adolescents [3]. Noakes S has thought that social media would affect teachers' words and deeds, and 

has explored whether relevant social media policies in Australia violate teachers' personal life and 

privacy rights, so as to make certain efforts for teachers' freedom of life [4]. Brey J R's research 

mission has been to explore the relationship between classroom environment, teacher behavior and 

students' physical education. Through the evaluation of students in 6 schools, the obtained data were 

processed by descriptive statistics, and the correlation between classroom environment and teacher 

behavior was obtained [5]. The combination of the two has been a research direction in recent years. 

However, there are few studies, and less research on teacher behavior in combination with 

intelligent algorithms. 

Many new technologies have been derived from the AI era, and many scholars have studied them. 

Hassabis D has already believed that AI has a long history, and neuroscience and its collaborations 

have a long history of progress. However, for some reason, the connection between the two is not 

close. Based on long-term research experience, neuroscience and AI are still considered to be the 

key to future research [6]. Krittanawong C has believed that AI, as an important research field of 

computer science, can be widely used in cardiovascular medicine to assist in the exploration of new 

research methods of diseases [7]. Buczak A's research has mainly focused on machine learning and 

data mining, and discussed the challenges of the two for network security maintenance, thus giving 

some auxiliary suggestions [8]. Jiang C has believed that the development of new wireless networks 

needs to improve their own adaptive learning and decision-making capabilities [9]. Chen J H has 

thought that when training data, in order to accurately judge its prediction of future clinical 

decisions, a new clinical order recommendation system has been established [10]. The era of AI is 

full of various scientific technologies and intelligent algorithms. Many scholars have applied them 

to real-world research, but they are less used to study the relationship between digital badge 

certification and teacher behavior. 

Based on the perspective of the AI era, this paper has discussed the correlation between digital 

badges and teachers' behavior, and used the specific algorithm of artificial neural network to mine 

experimental data to obtain practical conclusions. The innovation of this paper is that based on the 

related algorithms of artificial neural network in deep learning, this paper has analyzed the practical 

significance of the correlation between digital badge certification and teacher behavior 

performance. 

2. Specific Method of Artificial Intelligence in Digital Badge Certification and Teacher 

Behavior Performance 

2.1 Digital Badge Authentication 

Digital badges are generated based on paper certificates, and their performance surpasses paper 

certificates. It can be transplanted and verified through certain big data methods, and can establish a 

unique connection with users without interference from other factors [11-12]. Digital badge 
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certification is a display of personal achievements. It breaks through the limitations of traditional 

resume static symbols and paper certificates. It can share its own achievements on the platform in a 

shared browsing method, which can enable users to gain more attention. Digital badges are 

essentially an effective indicator of learners' real emotional status and achievements, and can 

provide learners with a convenient learning space [13-14]. 

2.2 Teacher Behavior & Artificial Intelligence 

AI is a discipline that expresses and uses knowledge. In essence, it is an intelligent machine that 

can simulate human intelligent thinking and behavior [15]. In the field of production, more cheap 

robots can be created to liberate human labor; it can enhance human ability to understand and adapt 

to the world. However, for the application of AI, both the scientific community and the public call 

for application in the field of promoting human development [16-17]. AI is not human intelligence, 

but has infinite possibilities and creativity, and can even surpass human intelligence in some aspects. 

Figure 1 shows the main application areas of AI: 

AI

Medical

Home 

Retail

SafetyLogistic

Transportation Education

 

Figure 1: Main application areas of AI 

The available intelligent means in the AI era are very rich. In order to better combine the digital 

badge authentication proposed in this paper with teacher behavior performance, this paper takes 

deep learning as the starting point, and selects artificial neural network (ANN) as the main research 

method of this paper. 

According to relevant literature, ANN is a new computational model established by imitating the 

human neural network in biology. It can store knowledge information in the network according to 

the way humans deal with problems and learn knowledge, and continuously adjust through learning 

to obtain the final result, which can be used to deal with practical problems [18]. 

The artificial neuron is a processing unit belonging to the neural network, and its basic 

components include: connection weights (referring to the corresponding weights of the input signal 

entering the neuron model. A positive weight value indicates that the neuron is in an activated state, 

and a negative value indicates that the neuron is in an inhibited state); summation unit (referring to 

the linear combination in the network); nonlinear activation function (referring to a weighting that 

needs to satisfy the input signal and exceeds the threshold ny , so that the output neurons can be 

within a certain range). The specific model is shown in Figure 2: 
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Figure 2: Simple model of neuron 

Figure 2 shows a simple neuron model with multiple input values but with only one output value. 

Among them, T

kpppP ),,( 21   represents the input signal value, and the connection weight of 

the neuron is represented by T

kmmmM ),,( 21  . nv  represents the weighted sum of the input 

signals, and ny  represents the threshold. )(  represents the activation function, and nq  

represents the output signal. 

Therefore, there are: 
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The activation function )(  can nonlinearly map the difference between the weighted value of 

the input signal and the threshold value ny . Among them, nq  is the representative output signal. 

The activation function can be represented as follows: 

The threshold function is: 
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The piecewise function is: 
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The sigmoid function is: 
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Among them, )0( ＞  represents the slope. Since the sigmoid function has always been 

regarded as a sigmoid function, it is more common in the ANN excitation function, but the output 

value needs to be controlled, which is between [0, 1]. 

The hyperbolic tangent function is: 
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In practical applications, the output result would contain positive and negative results. Generally, 

this function is used to replace the S-function, and its output value needs to be controlled at [-1,1]. 

According to the connection mode of neural network, its structure includes feedforward type and 

feedback type. The former means that in the process of learning the network, single-item 

propagation is required and no feedback is accepted while the latter, as a connected network with 

interoperability, can perform forward propagation and back propagation. However, according to the 

actual functions of the two, when performing pattern recognition or function approximation, the 

former can be selected, and the latter is mainly used for associative memory and seeking the 

optimal solution. 

The learning methods of ANN are mainly divided into supervised and unsupervised learning. 

The ANN learning process is a process of continuously adjusting its own network parameters. 

Generally, it adjusts its own parameters according to the given input and output data, combined with 

the specific error operation method, or directly calculates the system parameter values according to 

the given requirements. The following is a demonstration of common algorithms: 

Error correction learning algorithm 

At the moment of k, there are n neurons entering the network )(kpn . The nth input is )(kpn  

and its expected output is )(kdn . Its actual output value is )(kqn , and the error signal is 

)()()( kqkdke nnn  . Since the actual output value needs to be close to the expected output value, 

a function with the error signal )(ken  as an independent variable is set, which is generally called 

an objective function, and this value needs to be the minimum value. Thus, the process of error 

correction learning is transformed into a process of seeking an optimal solution. 

The common objective function is: 

The feedforward neural network contains linear threshold units: the network model is 

decomposed into several units, and each group of units contains 1 neuron and connected adjustable 

weights. Multilayer feedforward network is composed of three types of neural layers, which can be 

used to solve nonlinear separable problems. BP algorithm is a back-propagation algorithm. 

The linear threshold unit: 

In any linear threshold unit, the input is a k-dimensional variable, and the output is a 

j-dimensional variable.  

The formulas can be expressed as: 

T
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among them, R  is the threshold, then )sgn(uq  .  

3. Experiment of Digital Badge Certification and Teacher Behavioral Performance 

The purpose of this experiment is to investigate the relationship between primary and secondary 

school teachers' digital badge certification and teachers' behavioral performance in City H. A 

questionnaire was designed to understand the teaching status of teachers, in order to explore the 

relationship between them, and corresponding strategies were proposed in the analysis. 

3.1 Scheme Design 

This experiment was mainly conducted in the form of a questionnaire, and was designed and 

analyzed around digital badge certification and the behavior of teachers of different ages, different 

teaching ages, different subjects and different genders. This questionnaire was designed with the 

Chinese and mathematics teachers of primary and secondary schools in City H as the experimental 

objects, and the relevant cognition of teachers was designed, with a total of 7 questions. Due to the 

tight spare time of teachers, the content of the questions in this questionnaire is very simple, which 

can facilitate teachers to answer quickly and avoid teachers answering questions in order to 

complete the task, which reflects the authenticity of the questionnaire in some aspects. A total of 

200 questionnaires were distributed to primary and secondary school teachers, of which 100 were 

distributed to middle schools and 100 to primary schools. A total of 194 were recovered, with an 

effective rate of 97%. The basic information of teachers is shown in Table 1: 

Table 1: Reference table for teachers' basic information (teaching age) 

 
Under 10 

years 

10-20 

years 

More than 20 

years 

Male 30 25 18 

Female 52 38 31 

Total 82 63 49 

It can be seen from Table 1 that among the 194 primary and secondary school teachers who 

participated in the questionnaire, 82 are teachers with less than 10 years of teaching experience, 

including 30 males and 52 females. It can be seen that the proportion of female teachers is higher 

than the number of male teachers. 

3.2 Results of Evaluation 

For the relevant questions set by the questionnaire, the specific analysis content is shown as 

follows. 

(1) Understanding of digital badge certification 

Based on relevant literature analysis, in order to clearly explore the relationship between digital 

badge certification and teacher behavior, it is necessary to clarify teachers' understanding of digital 

badge certification. The specific situation is shown in Figure 3: 
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(a) Male teachers' awareness of digital badge certification 

 
(b) Female teachers’ awareness of digital badge certification 

Figure 3: Teacher awareness of digital badge certification 

According to Figure 3, it can be seen that male and female teachers' awareness of digital badge 

certification varies greatly. In Figure 3(a), there are 41 male teachers who do not know about digital 

badges. There are 61 female teachers who have a basic understanding of digital badge certification. 

Among them, there are 41 teachers with less than 10 years of teaching experience, 18 teachers with 

teaching experience of 10-20 years, and 2 female teachers with more than 20 years of teaching 

experience. To sum up, it can be seen that the proportion of young teachers who are aware of digital 
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badge certification is higher than that of teachers with longer teaching experience, because young 

teachers have a higher awareness of intelligent information products. 

(2) Attitudes towards digital badges and traditional qualifications 

Looking at the relevant literature, it can be seen that digital badge certification is actually a 

certification of personal ability, which is the result of the development of traditional qualification 

certification. Therefore, it is very important to explore the predispositions and attitudes of primary 

and secondary school teachers towards digital badges and traditional qualifications. The details are 

shown in Table 2: 

Table 2: Teachers' tendentious attitudes towards digital badge certification versus traditional 

qualifications 

 Male Female 

Recognize Traditional Qualifications 25 45 

Neutral 20 17 

Identity Digital Badge Certification 28 59 

According to Table 2, the number of teachers who prefer digital badge certification is the largest, 

followed by the number of teachers who prefer traditional qualification certification. Fewer people 

are neutral. This is because among the interviewed teachers, 82 teachers have less than 10 years of 

teaching experience, indicating that the proportion of young teachers among the interviewees is 

relatively high, and they are more able to accept intelligent products. 

(3) The role of digital badges 

To further explore the interaction of digital badges and teacher behavior, it is necessary to further 

understand the specific role of digital badges, and to understand what kind of progressive role 

digital badge certification can bring to teachers. The details are shown in Table 3: 

Table 3: The role of digital badges 

 Male Female 

Stimulate learning motivation 32 42 

Support self-directed learning 27 45 

Support lifelong learning 14 34 

According to Table 3, the functions of digital badges mainly include the following three types: 

stimulating learning motivation, supporting independent learning and supporting lifelong learning. 

Therefore, it is used as a teacher to motivate learning motivation, and it is more important to 

recognize the importance of digital badges to evaluate process learning. Since the digital badge is 

mainly completed through the learner's autonomy and self-discipline, and can satisfy the learner to 

enter the field of interest for learning, its self-learning ability is also highly recognized. 

 

Figure 4: Reasons why teachers are willing to use digital badges for certification 
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(4) Reasons why teachers are willing to use digital badges for certification 

Exploring the reasons why teachers are willing to use digital badges for certification has 

important reference significance for analyzing the relationship between digital badges and teacher 

behavior. The specific situation is shown in Figure 4: 

According to the questionnaire, the main reasons why teachers are willing to use digital badges 

for certification are the following three points: they can demonstrate their personal abilities; the 

information provided is authentic and credible; they can reflect the field of acquired skills. To sum 

up, the main reason why teachers choose digital badges for certification is that they can show their 

personal abilities and provide real background information, so that students, parents and peers can 

pay attention to their personal values. 

(5) Inadequacy of digital badges 

The development of digital badge certification is still in the early stage of development, and 

there are many shortcomings. In order to better study its relationship with teachers' behavior, it is 

necessary to clearly point out its shortcomings and make improvements. The deficiencies of digital 

badges are shown in Table 4: 

Table 4: Weaknesses of digital badges 

 Male Female 

Strong utilitarian 28 37 

Inadequate description of personal values 24 41 

It is difficult to unify the evaluation system 21 43 

According to Table 4, the shortcomings of digital badges are mainly reflected in the following 

three aspects: too utilitarian, lack of description of personal values, and difficulty in unifying the 

evaluation system. Among them, there are 65 people who agree with being too utilitarian. There are 

28 males and 37 females. The lack of a description of personal values is also not uncommon, at 65. 

There are 24 males and 41 females. There are 64 teachers who believe that the difficulty of unifying 

the evaluation system is the main deficiency of digital badge certification. Among them, 21 are 

male and 43 are female. Overall, there is not much difference in the number of people who agree 

with the three reasons for deficiency, indicating that these three reasons are the main difficulties that 

need to be overcome for digital badge certification to sustain long-term performance of teachers. 

3.3 Meaning Evaluation Based on AI Background 

Based on the above analysis, it can be seen that AI can be well linked to the research on the 

correlation between digital badge certification and teacher behavior. This paper mainly explores the 

relationship between digital badge certification and teacher behavioral performance. Therefore, the 

experiment on 194 primary and secondary school teachers in City H can clearly reflect the practical 

significance of combining the research object of this paper with the AI background. Because of the 

high proportion of young teachers, the teachers in this experiment are more likely to accept the use 

of digital badge certification to carry out teaching plans. Through the analysis of teachers' cognitive 

attitudes towards digital badge certification, the combined developmental significance of the 

research on the correlation between digital badge certification and teachers' behavior performance is 

finally obtained. 

4. Conclusion 

Combined with the analysis of this paper, it can be seen that digital badge certification is mainly 
used to evaluate and display the learning status and learning ability of learners. Teacher behavior 
refers to teachers' teaching behavior on the one hand, and teachers' learning behavior on the other 
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hand. It can be clearly seen in this article that the discussion should be on the acquisition of 
teachers' learning ability, and of course the improvement of some teaching ability is also involved. 
Because digital badge certification is an accelerator for the transformation of educational 
assessment, it can be applied to teachers' learning process. It can also be applied to the teaching 
process of teachers. While the teacher's own learning attitude is motivated, it can also be 
transformed into his own encouragement method, which can be applied to the classroom teaching 
process to avoid the rigid and outdated mode of traditional teaching. At this level, teachers need to 
dig deep into the positive motivational connection between students and digital badges, and 
stimulate students' external learning motivation, thus promoting the teaching and learning 
relationship between teachers and students. The combination of digital badge certification and 
teacher behavioral performance is a future research direction. In particular, the teaching 
requirements such as formative evaluation proposed by the current education policy are very 
necessary. Therefore, its combination with the AI background is also the development trend of the 
current intelligent era.  
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