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The construction direction of Japanese teaching evaluation system based on hybrid teaching mode is to give full feedback to
teaching process, diversify evaluation subjects and evaluation methods, and obtain comprehensive and objective evaluation
results. Compared with most similar studies, more EEG data of teachers’ emotional stress relief and healthy people in Japanese
teaching process were collected, and a large number of features were extracted. An experiment of teachers’ emotional stress
relief recognition in Japanese teaching process based on EEG signal was designed. The feature selection algorithm was used to
screen the EEG feature combinations of teachers’ emotional stress relief and healthy subjects, and the classification experiment
was carried out to verify the difference. Finally, this paper uses the feature selection algorithm of tree model and the random
forest model classifier to establish the recognition model of teachers’ emotional stress discharge in Japanese teaching process
based on EEG signals and achieves the effect of more accurate recognition of teachers’ emotional stress discharge in Japanese
teaching process. First, the connotation, value, and influencing factors of teachers’ emotion management ability are logically
integrated and systematically expounded. Second, based on emotional psychology, emotional intelligence theory, psychotherapy
theory, and management theory, teachers’ emotional management ability is constructed according to the three-dimensional
structure theory of intelligence and information processing theory. It is constructed from three dimensions: object dimension
(teachers themselves, students, and students), content dimension (positive and negative emotions), and operational dimension
(emotional perception, emotional understanding, emotional expression, and emotional regulation).

1. Introduction

With the development and progress of society, the role of
talents has become prominent, and the country and society
have paid unprecedented attention to education, which has
brought various pressures and challenges to the profession
of teachers. Especially in recent years, with the in-depth
development of new curriculum reform, teachers have to
face various reforms while completing their teaching tasks.
Excessive work pressure increases the frequency of teachers’
emotional fluctuations. However, Japanese teachers are bur-
dened with complex and heavy educational tasks, such as
high work intensity, complex work process, long periodicity,
and lack of timely recognition of achievements. At the same
time, the teachers of Japanese language teaching are also fac-
ing strong pressure of entering school, and various pressure
situations make teachers’ emotional problems increasingly

accumulate and highlight. As one of the social members,
teachers play multiple roles in social life, the role and the
role of conflict and contradiction between and interpersonal
complicated social life, which makes teachers produce many
contradictions in the work and life and cause a series of
emotional responses and wave and eventually to cause a lot
of emotional problems. As the ability to process and deal
with emotional information, the research on teachers’ emo-
tional management ability is helpful to adjust and alleviate
teachers’ emotional problems.

Teachers’ emotional stress in the process of Japanese
teaching is closely related to brain activity [1, 2]. Numerous
studies have shown that brain circuits control the produc-
tion of emotional behavior. Therefore, through the study of
EEG signals, teachers’ emotional stress tendency in Japanese
teaching can be objectively and effectively identified. To pick
up the relevant electrical signals, researchers use a variety of
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techniques to induce mood changes. At present, there are
many ways to induce emotions. Sixteen subjects were sub-
jected to picture stimulation to study the difference of EEG
signals of different facial expressions under picture stimula-
tion [3]. Using the method of auditory stimulation, the
change of Alpha band power of EEG in college students
was studied [4]. An emotion induction experiment was
designed to explore the EEG synchronization between differ-
ent brain regions when different emotions were perceived.
Although visual stimulation, auditory stimulation, and com-
bination of audio-visual and visual stimuli can all make sub-
jects produce changes in EEG signals, visual and picture
stimulation can better induce relevant emotions of subjects
[5]. At the same time, studies have shown that there are dif-
ferences in the autonomic nervous system between positive
and negative emotions induced by pictures [6]. For Japanese
teaching process of teachers’ emotional stress research also
has a lot of progress, the study of Japanese teaching process
of teachers’ emotional stress disorder found that under the
Gamma spectrum, Japanese teaching process teachers’ emo-
tional stress disorder with different hemisphere advantage,
namely, in the negative emotional pictures, the left hemi-
sphere is more active, and in positive mood pictures, the
activity intensity of the right hemisphere was more signifi-
cant [7]. Although there are many related researches on
teachers' emotional stress disorder in the process of Japanese
teaching, the current research on teachers' emotional stress
in the process of Japanese teaching rarely focuses on male
and female college students. Few studies have been con-
ducted to define the temporal relationship between teachers'
emotional stress and emotional tendencies in the Japanese
teaching process. Therefore, in this study, picture stimula-
tion is used to induce EEG signals, and male and female col-
lege students are taken as experimental objects to conduct
time-frequency analysis of their EEG signals in frequency
band. This paper tries to find the emotional features with
feasible high recognition rate for predicting teachers’ emo-
tional stress in Japanese teaching process (teachers’ emo-
tional stress tendency in Japanese teaching process) at
certain time periods with significant correlation in Theta,
Alpha, and Beta bands.

Hybrid teaching mode is formed under the support of
information technology, which changes the disadvantages
of traditional teaching “time and space limitation” and can
obtain higher teaching efficiency under flexible and change-
able arrangement. The construction of Japanese teaching
evaluation system based on hybrid teaching mode should
not only conform to the characteristics of the mode but also
fully evaluate the operation of the mode. Only in this way
can the hybrid teaching mode play a greater role in Japanese
teaching. From the current situation, many universities have
set up Japanese major, so the research on Japanese teaching
evaluation system has broad application space and can pro-
vide strong support for the better development of Japanese
teaching. In order to diagnose the emotional stress of
teachers in Japanese teaching more conveniently and to sim-
plify the EEG collection process, it is of great significance to
study an EEG recognition model with fewer channels.
Therefore, we confirm the title of this paper: research and

realization of emotional stress disorder recognition of
teachers in Japanese teaching process based on EEG signals,
aiming to provide an objective and convenient way to assist
doctors in diagnosing emotional stress disorder of teachers
in Japanese teaching process. In addition, the model channel
studied in this paper is also a reference for the EEG channel
concerned by simplified portable EEG devices.

2. Related Work

With the deepening of the research, the related emotion
management research is also gradually developed. Foreign
scholars’ definition of emotion management can be divided
into three categories. The first type is service management,
which emphasizes that emotional management is an activity
conducive to one’s own survival and development and serves
individuals [8]. Individuals manage their emotions accord-
ing to the relationship between social situation and them-
selves and their own coping ability. The second type is trait
management, which emphasizes certain features or features
of emotion management. Emotional management is a subor-
dinate concept of emotional intelligence and one of the com-
ponents of emotional intelligence. From the perspective of
the dynamic characteristics of emotional management, it is
considered that emotional management is a dynamic organi-
zational system occurring inside and outside consciousness,
including physiological, cognitive, experiential, and behav-
ioral reactions [9]. The third is adaptive management, which
emphasizes that emotional management is a process of
adapting to social reality. Emotion management is to flexibly
respond to positive or negative emotions in a socially accept-
able way according to needs [10]. Emotion management is
an activity process that adapts to social reality. It requires
people’s emotional response to be flexible, adaptive, and
appropriate, so that people can adapt to changing social sit-
uation quickly and effectively in an organized and construc-
tive way.

In the hybrid teaching mode, students can not only fur-
ther expand their learning space but also obtain sufficient
learning resources relying on Internet channels. However,
it should be noted that teachers’ emotions in the process of
Japanese teaching based on EEG analysis have both advan-
tages and disadvantages, because while students enjoy online
“welfare,” they also need to face the impact of online com-
plex information, especially those bad information will bury
hidden dangers to students’ physical and mental health [11].
Under such circumstances, the Japanese teaching evaluation
system based on the hybrid teaching mode needs to be able
to control the teachers’ emotions in the process of Japanese
teaching under the analysis of EEG signals, make a compre-
hensive and objective evaluation of students’ online learning
process, and help teachers make targeted responses [12]. In
order to achieve this goal, conventional offline evaluation
methods are not applicable. Only by developing evaluation
methods based on online characteristics that are suitable
for the analysis of EEG signals in the process of Japanese
teaching can they play a corresponding role. For example,
the current MOOC and SPOC teaching data statistics plat-
forms are commonly used evaluation methods [13]. These
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methods can not only evaluate students’ performance in all
aspects based on online data but also provide students with
teaching content that can stimulate students’ interest and
enthusiasm based on their needs, so that students can get
better training [14]. Hybrid teaching mode is a combination
of online and offline teaching, therefore in the construction
of teaching evaluation system, cannot simply “an almost,”
but is based on the specific characteristics of the adopted
corresponding evaluation concept and evaluation methods,
such as offline teaching teachers will real contact with the
student, the teacher to the student “move” to; however, in
the process of Japanese teaching teachers’ emotions based
on EEG analysis, teachers can only rely on relevant virtual
data to understand students’ process performance [15].
Although the evaluation methods are different, the evalua-
tion objectives are the same, that is, to optimize students’
learning effect, improve teaching quality, and so on. Specifi-
cally, the principle of consistency of objectives mainly
requires that online and offline teaching evaluation methods
do not have conflicts and truly “work together” [16]. For
example, offline exams are easy to be controlled, and stu-
dents will abide by the examination rules and regulations
under the strict supervision of teachers. However, online
exams are “controlled remotely,” so it is difficult for teachers
to manage students properly. In view of this situation, it is
necessary to adjust the content of the examination questions.
For example, the offline examination questions can take the
basic knowledge of language as the main object of investiga-
tion, while the online examination questions focus on the
investigation of students’ oral expression.

In the context of the current hot research on artificial
intelligence, machine learning methods have been widely
applied, and the field of artificial intelligence-assisted diag-
nosis and treatment has achieved rapid development. In
addition, the emotional stress relief of teachers in the process
of Japanese teaching has also been widely concerned in
recent years. Many researchers in this context have tried to
use machine learning method to detect teachers’ emotional
stress relief in Japanese teaching process from EEG signals
in resting state [17]. Some recent literatures have proved that
it is a feasible method to use resting state EEG detection and
classifier to identify teachers’ emotional stress relief during
Japanese teaching. In the resting state EEG samples includ-
ing 34 cases of teachers’ emotional stress relief in the process
of Japanese teaching and 30 cases of normal controls, the
classification accuracy of 93.33% was achieved by using rel-
ative wavelet energy and Alpha frequency power [18, 19].
In addition, nonlinear features such as fractal dimension
and maximum Lyapunov index were used in EEG data col-
lected from 15 and 15 normal people, and the recognition
accuracy of SVM classifier reached 98% [20]. Among 14
normal people, the highest classification accuracy of 91.4%
was obtained by analyzing the relative power spectrum den-
sity and coherence of EEG signals [21]. In each study, fea-
tures were extracted from EEG signals in the resting state
to analyze the emotional stress of teachers in the process of
Japanese teaching. In most cases, machine learning classi-
fiers are used to calculate some time domain and frequency
domain features to classify. It can be seen that more and

more Japanese teaching process teachers’ emotional stress
relief and recognition began to use machine learning. In
recent years, the development of deep learning has made
great progress, and there are a few literatures that use deep
learning methods to directly recognize EEG signals without
noise. The neural network combined with convolutional
neural network and long and short-term memory neural
network was used to conduct research on EEG data sets col-
lected from 15 and 15 healthy people, achieving the highest
accuracy of 99.12% [22]. There is also some progress in the
research on teachers’ emotional stress in the process of mild
Japanese teaching. In some literatures, EEG was collected
under the condition of stimulation, and deep neural network
was used to study teachers’ emotional stress in the process of
mild Japanese teaching and the normal control group (24
cases of teachers’ emotional stress in the process of mild Jap-
anese teaching). In terms of domestic and foreign studies,
many literatures have proved that they have extracted
appropriate EEG features as biomarkers for teachers’ emo-
tional stress relief in the process of Japanese teaching, with
high recognition accuracy. However, almost all the studies
were conducted on the EEG data set of few healthy teachers
and teachers’ emotional stress relief in Japanese teaching
process, and quite a few studies were conducted on the
EEG data of more than ten or twenty healthy teachers and
teachers’ emotional stress relief in Japanese teaching process
[23–25]. This may be related to the difficulty of collecting
EEG signals and the sensitivity of volunteers’ physiological
data. Open source EEG data sets on the Internet are mostly
EEG data of healthy people, and few EEG data of teachers’
emotional stress relief during Japanese teaching. In addition,
there are few studies on the location and number of brain
regions and EEG signal channels.

3. Electroencephalogram Analysis of Japanese
Teaching Process Teacher Emotional Stress
Relief Technology Analysis

3.1. Analysis of EEG Signal Characteristics. Volunteers were
instructed to sit in a quiet room with no sound or signal.
We helped the subjects to wear EEG caps and apply conduc-
tive paste to the corresponding EEG electrodes until the elec-
trode impedance of all EEG channels met the requirements
and EEG was collected. The process of EEG data collection
was to use a 10-20 system to record the EEG data of 64 chan-
nels of the subjects. The data were first collected when the
subjects opened their eyes for 3 minutes and then collected
when the subjects closed their eyes for 3 minutes. The whole
preparation stage takes about 20 minutes, plus the 6 minutes
of actual EEG collection and the time of filling in the scale,
each subject participates in the experiment for about 40
minutes. At this time, the subject volunteers left, and we
cleaned the EEG cap and renamed the EEG data according
to the format, as shown in Figure 1.

Detrended fluctuation analysis (DFA) was used to ana-
lyze the long range correlation of time series. One of the
advantages of DFA method is that it can filter the trend
components of each order in the signal sequence and detect
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the long range correlation with noise ave and polynomial
trend signal superposition y, which is suitable for the long
range power law correlation residue analysis of nonstation-
ary time series.

X tð Þ = 〠
t

i=1
y ið Þ − aveð Þ: ð1Þ

Residue =〠 x tð Þ − Xk tð Þð Þ: ð2Þ

Then, the window function W ðnÞ is added to each EEG
data segment, and the periodic graph of each segment is
obtained. The periodic chart of paragraph I:

xi wð Þ = 1
I
〠
M

0
x tð Þw mð Þ, i = 1, 2:⋯M: ð3Þ

The absolute centroid is the dot product of frequency F
and power PSD in the frequency band.

Centroid =
∑f 2PSD Fið Þ
∑f hPSD Fhð Þ : ð4Þ

The first step in the construction of Japanese teaching
evaluation system is to divide teaching activities and estab-
lish competence objectives based on teaching activities. In
offline Japanese teaching, teaching activities include class-
room tests, group tasks, self-evaluation and interaction, sim-
ulation, summary and reflection, final comprehensive
project, and demonstration project. Japanese analyzes
teachers’ emotions in the teaching process. Teaching activi-
ties include reading digital resources, unit operation, home-

work mutual, unit test, final test, video of primary and
secondary tests, classroom test, BBS answering questions,
raising questions, and resource analysis. The goal of search
and matching ability is “autonomous learning, knowledge,
skills, knowledge skills and habit Formation,” “Communica-
tion and collaboration,” “knowledge skills and habit forma-
tion,” “knowledge skills,” “communication, interaction,
analytical thinking,” and “information literacy, analytical
thinking”.

3.2. Theoretical Model of Teachers’ Emotion Management
Ability. After the correlation between teaching activities
and ability objectives, the key indicators should be deter-
mined on the basis of both, and then the corresponding
assessment methods should be selected according to the
content of the indicators. In this process, the key indicators
should not only reflect the teaching situation but also meet
the needs of the actual platform, such as online platform.
The index content should not only be easy to quantify but
also be able to truly measure the relevant situation. For
example, the “online duration” index is relatively difficult
to quantify. However, if it is unscientific to measure stu-
dents’ learning attitude, attendance rate, and learning effi-
ciency by relying on this index, comprehensive
consideration should be carried out in combination with
other indicators. In specific view, Japanese teaching evalua-
tion system can be divided into online key, noncritical
online, and offline key indicators, offline noncritical indica-
tors, and evaluation methods including formative assess-
ment and summative assessment, such as in online critical
index determination, unit testing, unit operation, and the
final test are the determination of the content, formative
evaluation and summative evaluation are the specific evalu-
ation methods.
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Figure 1: Analysis and research on EEG signals of Japanese teachers’ emotional stress elimination.

Table 1: Main parameters of feature selection.

Method of feature selection Parameters

Linear feature selection based on L1 (line feature) Regularization parameter 0.03; (to select fewer features)

Feature selection based on tree model The number of spanning trees is 3; the maximum depth is 4

FDR (false discovery rate) correction FDR 0.03 (generally 0.05)

4 Occupational Therapy International



The purpose of weight setting is to determine the pro-
portion of assessment indicators in the evaluation system.
To get scientific and reasonable evaluation result, need com-
prehensive consideration when weighting, such as in the
online learning evaluation for students, “the online time”
weight proportion should be reduced, and the weight of
“in-class quiz” proportion should be improved, because
“in-class quiz” better reflect the student is listening. In offline
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Figure 2: Experimental diagram of Japanese teachers’ emotional stress elimination stimulus.

Table 2: How to regulate their own bad emotions?

Teacher answer Number Proportion

Sports, recreation 9 29%

Talk to family and friends 7 23%

Hope that through the understanding and help of others 6 16%

Negative ways like drinking, anger, etc. 5 15%

Ignore and sulk alone 5 9%

Analyze the causes of negative emotions, find out the root causes, and seek solutions 3 8%

Table 3: How do you regulate the negative emotions of the student
group and individual?

Teacher answer Number Proportion

Infect your partner with your emotions 6 21%

Talk after class 16 62%

I do not really care 3 7%

Ignore and let students adjust themselves 4 10%
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teaching, the proportion of the weight of “teacher evalua-
tion” should be reduced, while the proportion of the weight
of students’ mutual evaluation should be increased, which
can not only stimulate the enthusiasm of students to partic-
ipate in the evaluation but also enhance the objectivity of the
evaluation results, so that students can get comprehensive
and objective evaluation. The weight setting of assessment
indicators is not fixed, but should be flexible based on the
specific situation. For example, in Japanese teaching, the
evaluation of basic language knowledge should be based on
grammar, vocabulary, and other test scores, but in the eval-
uation of oral expression ability and writing ability, the
actual effect on site should be an important indicator.

All 5,518 computational features were obtained. It is nec-
essary to determine which feature subset or channel EEG
signals best describe the differences between EMD teachers
and healthy controls in Japanese teaching, i.e., a small num-
ber of EEG channels are selected by feature selection. Three
different feature selection models were tested in order to find
a better combination of EEG features and provide the best

recognition effect of emotional stress disorder in Japanese
language teaching. In addition to feature selection methods
in statistics, this paper also tries to use machine learning
model to assist feature selection, and Sklearn package also
provides corresponding methods.

3.2.1. Linear Feature Selection Based on L1 Regularization.
Coefficients of linear models were used to screen for EEG
features. The more important the feature, the larger the coef-
ficient in the model. The coefficients for features unrelated to
the predicted results are small. A sparse matrix is formed if
there are more zeros. However, in most of the actual data,
there are multiple interrelated features, so the model will
become unstable. A little noise in the data may lead to huge
changes in the model, which will make the prediction accu-
racy of the model very low. Regularization addresses this
problem to prevent overfitting and improve generalization.

min 1
2nsample

w nð Þ − yj j2 + α wj j2: ð5Þ

Table 4: Overall level of teachers’ emotion management and descriptive analysis of each dimension.

Variable N Min Max Avg Standard deviation Mean standard deviation

Emotional awareness 388 6 25 15.89 3.78 3.89

Emotional expression 388 5 26 15.32 3.71 3.75

Emotional debugging 388 3 26 15.02 4.09 3.89

Emotional use 388 5 21 14.89 3.79 3.82

Emotional control 388 5 23 14.98 3.78 3.76

Emotional evaluation 388 5 18 14.32 3.23 3.67
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Learning situation
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Online listening

Listen to the reading training

Using eeg signals

Emotions in japanese teaching
process

Pressure comfort

Text situational dialogue

Extending learning

Eliminate the effect

End

Yes

Yes

No

No

Figure 3: Flowchart of Japanese classroom teaching.
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In combination with the accuracy of classification, the
parameters of the three feature selection methods are repeat-
edly adjusted, and the final feature selection parameters are
shown in Table 1.

7 positive pictures and 7 negative pictures were formed
into a stimulus sequence, each picture appeared 55 times,
and the stimulus sequence appeared 4 times in succession.

The pictures were randomly drawn. In order to calm the
emotions of the subjects, there was a fuzzy picture between
the pictures of different groups, and the time of the picture
appeared was 5 s. The stimulus design is shown in Figure 2.

Through interviews with teachers in a school, it is found
that most teachers are aware that negative emotions need to
be regulated, but they are not aware of the regulation and
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Figure 4: P-P diagram of average power spectral density based on positive and negative images.
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Figure 5: ERSP results of the experimental group at F3 poles based on t test (P < 0:01).
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maintenance of positive emotions. When asked “how to reg-
ulate their negative emotions,” the teachers’ answers are
shown in Table 2.

When asked “how do you regulate the negative emotions
of individual students and student groups,” the teacher’s
answers are shown in Table 3.

Brain electrical signal is a signal of change over time,
every moment is composed of different frequency compo-
nents, so only in the time domain or frequency domain can-
not be a comprehensive expression of the “real” on brain
electrical signal, and the time-frequency analysis of signal
in time and frequency range can be displayed at the same
time, namely, the signal in time and frequency domain of
the plane. It can be expressed as a function with time and
frequency as independent variables to better show the
change of signal frequency along the time axis. Moreover,
the EEG signals of many lesions are presented in transient
form, and time-frequency analysis can be used to discuss
and study the signals more intuitively and accurately. In
order to study the changes of EEG signal energy of negative
images and positive images during Japanese teaching, event-

related spectral perturbation was used to analyze EEG sig-
nals of related emotions. In this analysis method, the energy
spectrum of experimental data is divided into multiple seg-
ments, then these segments are superimposed on an average
basis, and the change value of the energy spectrum is calcu-
lated. If the energy spectrum changes, it indicates that there
is a time-locked relationship here. Otherwise, there is no
lock-time relationship. The calculation method is as follows:

ERSP = 1
n
〠 Yk t, k, cð Þj j2: ð6Þ

The cultivation and improvement of teachers’ emotional
management ability need a long time of accumulation and
cultivation, which not only requires a solid emotional theory
as the foundation but also requires repeated practice and
revision in teaching. The cultivation of teachers’ emotional
management ability can be divided into preservice and post-
service stages. Preservice training is the initial cultivation
stage of teachers’ emotional management ability, while post-
service training is the development and improvement stage
of teachers’ emotional management ability. Different
emphases make the training contents and teaching methods
of each stage show different trends. Preservice training, as
the cultivation and preliminary cultivation stage of teachers’
emotional management ability, mainly focuses on theoreti-
cal learning. On the basis of mastering subject knowledge
and professional knowledge, courses related to emotion
and emotion are offered to enable preservice teachers to have
certain emotional management knowledge, laying theoreti-
cal foundation for the cultivation of emotional management
ability. In terms of teaching methods, the practice of educa-
tion should be strengthened while teaching theoretical
knowledge. Theoretical part of the teaching to strengthen
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Figure 6: ERSP results of normal group at F3 poles based on T test (P < 0:01).

Table 5: Statistical analysis of each pole between control group and
normal group.

Pole Ha Sad Pole Ha Sad

AF3 P < 0:05 P < 0:03 AF5 P < 0:02 P < 0:04
F7 P < 0:05 P < 0:01 F8 P < 0:01 P < 0:01
F7 P < 0:05 P < 0:05 F5 P < 0:04 P < 0:03
FC5 P < 0:05 P < 0:05 FC7 P < 0:05 P < 0:05
T7 P < 0:05 P < 0:01 T8 P < 0:01 P < 0:01
T7 P < 0:05 P < 0:05 T9 P < 0:05 P < 0:05
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the teaching model and introducing case teaching, make it to
have a comprehensive understanding of theoretical knowl-
edge, at the same time, in the practice through the education
practice, a variety of forms such as simulation teaching, the
teaching can not only increase contact with teachers and stu-
dents, make it a better understanding of teachers’ emotional
impact on teaching and role, and enhance the consciousness
of manage their emotions; moreover, it can feel the demon-
stration of mature teachers’ classroom emotion and its regu-
lation and understand the generation and development of
teachers’ emotion management ability. Postcareer training
is the reconstruction of the teacher’s emotion management
ability and enhance stage, the teacher may go through self
training, school-based training, teacher training, peer
exchanges, and experts in various training modes to improve
their mood and their ability to manage, in the mode of train-
ing, pay attention to the communication with teachers and
discussed, such as through teaching requires teachers to
review what happened in the discussion and evaluation,
reflect on your emotions and think of strategies to adjust.
Descriptive statistics and analysis are made on the question-
naire survey results of the current situation of teachers’ emo-
tion management, as shown in Table 4.

Look from the research data on average, Japanese teach-
ing teachers’ emotion management level as the growth of the
age and teaching experience will be from high to low to high
state of development, 20 to 30 years old of young teachers’
emotional management level, the highest in this age group
teachers usually is just the “novice” to be going to work,
because it has the high work enthusiasm, emotion expres-
sion way is more exposed, enthusiasm, extroversion, and
liveliness make them emotionally passionate, willing to show
and hope for recognition, so that they have a good emotional
management level. Key teachers aged 30 to 40 have the low-
est emotional management level. With the increase of age
and experience, Japanese teachers are under increasing pres-
sure from all sides, and the factors affecting emotional man-
agement are increasing and strengthening. Middle-aged and

elderly teachers aged 40-50 are more stable in their emo-
tions, more reserved in their emotional expressions, and fur-
ther reduce the frequency of interaction with students. Their
emotional control methods and abilities are also more rich
and mature. Teachers should pay attention to guide and
organize classroom teaching activities that students partici-
pate in, correct mistakes in time, and give evaluation accord-
ing to students’ performance. Evaluation is the affirmation
and encouragement of students’ participation in classroom
activities. The classroom teaching process is shown in
Figure 3.

The whole process of classroom teaching is guided by
teachers, emphasizing the dominant position of students in
learning and creating a Japanese learning environment
through the assistance of network resources. The application
of network resources in classroom teaching can successfully
complete the teaching tasks, achieve the teaching objectives
of this class, improve the quality of classroom teaching,
and achieve teaching effects.

4. Example Verification

In order to make the experimental results more clear, ERSP
(event-related spectral power) results were statistically ana-
lyzed. The statistical analysis method used in this experi-
ment is T-test. T-test is a parameter test, which deduces
the probability of the occurrence of difference according to
the T-distribution theory, so as to compare whether the dif-
ference between two means is statistically significant. The P-
P method draws a graph based on the relationship between
the cumulative ratio of a variable and the cumulative ratio
of a given distribution. The p-p diagram is used to verify that
the data conforms to the specified distribution. Since normal
distribution test is the premise and basis of T-test analysis,
P-P method of normal probability graph is used to test the
normality of the average power spectral density value
obtained in SPSS19.0, and the results are shown in
Figure 4. Since the scattered points are clustered around
the fixed line, the data can be considered as approximately
normal distribution. P < 0:05 indicates significant correla-
tion, and P < 0:01 indicates extremely significant correlation.
Figures 5 and 6 show ERSP results after t test at F3 poles.
When a red dot appears in the results of statistical analysis,
it represents a significant correlation.

The subjects were divided into the experimental group
and the normal group (14 subjects in the normal group
and 5 subjects in the experimental group with the tendency
of emotional stress relief in Japanese teaching process under
the analysis of EEG) and analyzed statistically. After statisti-
cal analysis, it can be seen (Table 5) that there is no statistical
significance in occipital lobe, but there is statistical signifi-
cance in other brain regions (P < 0:05), and there is highly
statistical significance in AF3, F7, F3, FCS, T7, P7, and
AF4 (mostly left brain) when viewing positive images
(P < 0:01). However, the pictures of teachers’ tendency to
deal with emotional stress in the process of Japanese teach-
ing with EEG analysis were particularly significant at F3,
FCS, and F8. At the same time, it is found that there is
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Figure 7: ROC curve of the model.
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almost no statistical significance in the Theta band during
the event-related spectrum disturbance analysis.

ROC curves on the test set and all data sets are shown in
Figure 7. The curve on the upper left is the ROC curve of the
model on all data sets containing the training set of the test
set, and the other is the ROC curve on the test set. As you
can see from the graph, the curve near the upper left is made
up of larger AUG, which is more accurate across the entire
EEG data set. As can be seen from the two curves in the fig-
ure, the optimal segmentation point is 0.55. However, the
sample size is not complete enough to demonstrate and fit
an accurate ROC curve, so the value of 0.55 is not actually
accurate and is only an approximate value. More EEG sam-
ples should be collected in subsequent studies to determine
the accurate threshold. As the model accuracy of the default
(0.5) of the model has been proved, the prediction results of
the subsequent system design are still judged according to
the default threshold of the model, but the specific probabil-
ity value of the model here will be given as a reference. In
addition, the value of curve AUC can reach 0.93 on the test
set and 0.99 on the partial EEG data set. It can be seen that
the output of this model is of great significance for the diag-
nosis of teachers’ emotional stress relief in the process of
Japanese teaching based on EEG analysis.

This paper established the recognition model of teachers’
emotional stress relief in the process of Japanese teaching
under the analysis of EEG signals and proved its superiority.
The established model is the random forest model for classi-
fication using 12 features (calculated from signals of 10 EEG
channels) mentioned above.

5. Conclusion

Both online and offline have their own characteristics, so
they should be introduced into the evaluation method. How-
ever, if the two are separated, the overall teaching effect will
be negatively affected. Promoting online and offline together
in Japanese teaching evaluation system should be built in
getting enough attention, the reason is that the online and
offline two parts of teaching are not unrelated, but there is
a connection relationship, such as EEG analysis under Japa-
nese teaching process, the teacher mood is mainly convey
knowledge and let students find difficult point, offline teach-
ing is a difficult point for specific processing. If the teaching
evaluation system with comprehensive guiding function
cannot be constructed, the degree of connection between
the two will be hindered. For example, in the evaluation of
students’ oral Japanese expression ability, teachers’ emotions
in the process of Japanese teaching based on EEG signal
analysis can evaluate students’ oral Japanese fluency. Offline
teaching can allow students to have “real conversations”
based on specific scenes, so as to evaluate students’ coping
ability. Teachers can combine the two evaluation results to
find out the weaknesses of students and then make targeted
responses. At present, deep learning and related computa-
tional memory, GPU and CPU are still in rapid develop-
ment. We will continue to further optimize the deep
learning model in this paper and further attempt to apply
deep learning in EEG identification of teachers’ emotions.

Data Availability

The data used to support the findings of this study are
included within the article.

Conflicts of Interest

The authors declare that they have no known competing
financial interests or personal relationships that could have
appeared to influence the work reported in this paper.

References

[1] W. A. N. G. Li-fang, “Analysis of business Japanese teaching
based on CIPP evaluation mode,” Heilongjiang Researches on
Higher Education, vol. 12, no. 2, pp. 91–104, 2016.

[2] M. Baki, “The development of mathematical knowledge for
teaching of mathematics teachers in lesson analysis process,”
European Journal of Educational Research, vol. 5, no. 4,
pp. 165–172, 2016.

[3] Y. Shigeo and T. Rieko, “An analysis of the relationship
between the learning process and learning motivation profiles
of Japanese pharmacy students using structural equation
modeling,” Pharmacy Journal of Pharmacy Education & Prac-
tice, vol. 6, no. 2, pp. 35–48, 2018.

[4] T. T. Chen, Y. L. Shen, and C. X. Liu, “Introduction and anal-
ysis of Japanese culture in Japanese teaching,” Journal of Jia-
musi Vocational Institute, vol. 13, no. 12, pp. 10475–10479,
2018.

[5] S. Tong, “Analysis on the ideological and political education in
Japanese teaching in college and university under information
technology,” Advances in Education, vol. 5, no. 2, pp. 10–16,
2015.

[6] N. O. Megumi and D. A. Yasuhiko, “The process of forming
attitudes regarding teachers providing environmental educa-
tion based on a qualitative analysis using the modified
grounded theory approach,” Japanese Journal of Environmen-
tal Education, vol. 27, no. 3, pp. 2–11, 2018.

[7] N. I. S. H. I. M. U. R. A. Keiichi, “Issues on teaching practice to
foster competencies on mathematical-scientific problem solv-
ing: through analysis of progressive projects in Europe,” Jour-
nal of the Japanese Society for Quality Control, vol. 45, no. 4,
pp. 280–286, 2015.

[8] K. Okoye, A. Arrona-Palacios, C. Camacho-Zuñiga, J. A. G.
Achem, J. Escamilla, and S. Hosseini, “Towards teaching ana-
lytics: a contextual model for analysis of students' evaluation of
teaching through text mining and machine learning classifica-
tion,” Education and Information Technologies, vol. 27, no. 3,
pp. 3891–3933, 2022.

[9] Y. Cui, “Exploration of teachers' effective teaching behavior in
mathematics classroom based on big data analysis,” Journal of
Physics Conference Series, vol. 1744, no. 4, article 042077, 2021.

[10] C. Min and B. Lei, “Application of EEG signal recognition
method based on duffing equation in psychological stress anal-
ysis,” Advances in Mathematical Physics, vol. 2021, Article ID
1454547, 10 pages, 2021.

[11] D. W. Mustikasari, “Developing massive open online course
(MOOC) : need analysis of teaching materials for madrasah
English teachers,” Register Journal, vol. 10, no. 2, pp. 170–
192, 2017.

10 Occupational Therapy International



[12] L. I. U. Yun, “Analysis on high school mathematics teachers'
inquiry teaching behaviors: the perspective of textbook use,”
Canadian Social Science, vol. 11, no. 8, pp. 673–689, 2015.

[13] R. Rafael, P. Josep, and E. Nuria, “EEG-based analysis of the
emotional effect of music therapy on palliative care cancer
patients,” Frontiers in Psychology, vol. 9, pp. 254–268, 2018.

[14] Y. Terayama, “Evaluation of the efficacy and safety of direct
oral anticoagulants in Japanese patients–analysis of pharma-
ceuticals and medical devices agency data,” Journal of stroke
and cerebrovascular diseases: The official journal of National
Stroke Association, vol. 26, no. 6, pp. 1171–1181, 2017.

[15] N. Jiang, “Analysis on the application of flipped classroom
teaching mode in Japanese teaching,” Journal of Hubei Open
Vocational College, pp. 113–125, 2019.

[16] M. J. Hasan and J. M. Kim, “A hybrid feature pool-based emo-
tional stress state detection algorithm using EEG signals,”
Brain Sciences, vol. 9, no. 12, article 376, 2019.

[17] Y. Chen and M. Yang, “Intelligent design based neural net-
work model for measuring analysis of the college teachers'
teaching ability,” International Journal of Emerging Technolo-
gies in Learning (iJET), vol. 15, no. 15, pp. 176–193, 2020.

[18] Y. Yulmiati, “An analysis of teachers' ways in stimulating stu-
dents' interest in teaching learning process at vocational high
school 9 Padang,” Tell-Us Journal, vol. 4, no. 1, pp. 12–32,
2018.

[19] K. Kurazono, H. Ikeoka, S. Hiroi, K. Iwasaki, T. Takeshima,
and D. Tamura, “Comparison of inconvenience costs between
influenza antivirals for Japanese pediatric patients: a conjoint
analysis of parental responses,” Advances in Therapy, vol. 39,
no. 4, pp. 1724–1742, 2022.

[20] M. Eskc and S. Etnkaya, “Analysis of teaching styles of teachers
regarding various variables,” Bartın Üniversitesi Eğitim Fakül-
tesi Dergisi, vol. 8, pp. 138–160, 2019.

[21] Y. A. S. U. M. O. R. I. Tomohiko, “Speech protocol analysis
during classroom sessions and reflection of elementary school
math teachers based on the PCK model,” The Bulletin of Japa-
nese Curriculum Research and Development, vol. 41, no. 1,
pp. 59–71, 2018.

[22] D. Thurm and B. Barzel, “Teaching mathematics with technol-
ogy: a multidimensional analysis of teacher beliefs,” Educa-
tional Studies in Mathematics, vol. 109, no. 1, pp. 41–63, 2022.

[23] K. Takehara, M. Suto, and T. Kato, “Parental psychological
distress in the postnatal period in Japan: a population-based
analysis of a national cross-sectional survey,” Scientific Reports,
vol. 10, no. 1, pp. 332–345, 2020.

[24] R. Costa, A. Britto, and F. Waltenberg, “Impact of out-of-field
teaching on school results in Brazilian high schools: an analysis
with panel data from the school census,” Investigaciones de
Economía de la Educación, vol. 13, pp. 982–1012, 2018.

[25] K. S. Lee, “An analysis of speaking and writing activities in
high school Japanese textbooks based on the 2015 revised
national curriculum,” Journal of Japanology, vol. 52, pp. 319–
342, 2020.

11Occupational Therapy International


	Analysis of Emotional Stress of Teachers in Japanese Teaching Process Based on EEG Signal Analysis
	1. Introduction
	2. Related Work
	3. Electroencephalogram Analysis of Japanese Teaching Process Teacher Emotional Stress Relief Technology Analysis
	3.1. Analysis of EEG Signal Characteristics
	3.2. Theoretical Model of Teachers’ Emotion Management Ability
	3.2.1. Linear Feature Selection Based on L1 Regularization


	4. Example Verification
	5. Conclusion
	Data Availability
	Conflicts of Interest

