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Abstract. In order to achieve students’ in-depth understanding of the teaching
content, in the post-epidemic era, an “online + offline” hybrid teaching model
based on deep reinforcement learning has been designed. First, the basic data is
preprocessed to remove interfering data and convert it into a form that can be
directly used by the model. In the domain knowledge unit of the model, on the
basis of determining the composition of the domain knowledge elements and their
associated relationships, a structure inwhich the superordinate relationship and the
subordinate relationship, the predecessor relationship and the successor relation-
ship coexist is constructed; in the learner unit of the model, the deep reinforcement
determines Based on the learning source, a block-based data management mecha-
nism is established to jointly promote the operation of themodel. The experimental
results show that the “Online + offline” hybrid teaching model in the post epi-
demic era based on deep reinforcement learning has good performance and can
achieve good teaching results.

Keywords: Deep reinforcement learning · Post epidemic era · “Online +
offline” · Mixed teaching model · Domain knowledge unit · Learner unit

1 Introduction

A sudden outbreak of New Coronavirus disrupted people’s normal study, work and life.
As an emergency measure during the epidemic prevention and control period, “suspend
classes and not stop learning” became amilepost event in the development of online edu-
cation in the world. Today, the epidemic situation is gradually stable, and schools have
resumed classes one after another, marking that online teaching has entered the “post
epidemic era”. When we re embrace the real classroom again, what has this unprece-
dented and the world’s largest online education changed? What’s left for us? Will our
class go back to the past? Does the classroom teaching model return to the origin or seize
the opportunity to change and transform? What is the future form of education? What
direction will education develop in the future? These will become the problems that
every educator should think and study. “Epidemic period” Online teaching has become
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themainway to carry out education. Online teaching is a teaching form inwhich teachers
and students use educational resources to realize interaction on the technical platform.
Only by realizing the interaction among teachers, students, resources and technology can
we build efficient online teaching. In the large-scale online education practice launched
due to the epidemic, the majority of teachers and students from everything in good order
and well arranged life, teachers have too much understanding, and students have dif-
ferent experiences. From teachers’ and students’ perspectives, it is of great significance
to summarize the experience and problems of online teaching in the epidemic period.
It has far-reaching significance for teachers to study the transformation of classroom
teaching mode and promote the integration of online and offline teaching in the era
of epidemic [1–3]. With the Internet plus education, With the deepening development
of, online teaching based on MOOC, superstar learning link, wisdom tree and other
teaching platforms is more and more widely used in colleges and universities. In recent
years, the hybrid teaching mode of combining online and offline has gradually become
a trend in college teaching [4, 5]. These large-scale open online course platforms not
only break the constraints of learning time and place, but also provide learners with rich
and diverse learning resources. Students produce a large number of learning behavior
data in the process of online learning. By analyzing these learning behavior data, we can
explore the learning laws behind the data, and teachers can improve teaching accord-
ing to these laws. It provides personalized management and teaching for students with
different learning situations, which is of great significance to both teachers’ teaching
and students’ learning [6–8]. Based on MOOC and SPOC, the online and offline mixed
teaching mode is discussed. The specific implementation steps of SPOC curriculum are
described in detail. The design idea and practice process of mixed teaching mode and
flipped classroom under line and online are given. The effectiveness and feasibility of the
combination of teacher student evaluation and curriculum goal comparison are verified,
and the results of questionnaires before and after the course are given. The analysis and
reflection provide valuable experience for promoting teaching reform [9]. At present, the
analysis and research on the relationship between relevant data in the learning process
and teaching effect are basically aimed at the time and energy paid by learners in a certain
learning behavior, that is, quantity and quality. These rough data can not accurately and
completely reflect the actual situation of teaching, nor can they accurately define and
analyze the teaching effect [10]. At the same time, compared with learning participation
and learning input, the behavior sequence actually generated by learners in the learning
process can better reflect learners’ behavior path and cognitive process. With the help
of the influence of learners’ behavior sequence on learning effect, teachers can deter-
mine the key behavior sequence for learning process analysis, so as to monitor learners’
learning status and implement teaching intervention in time, the purpose of improving
the learning effect is to combine online and offline blended teaching as a teaching mode
of university courses. In recent years, it is gradually moving towards campus. Especially
under the influence of the New Coronavirus epidemic in 2020, teachers who are not
yet ready are learning how to use MOOC, super star learning, intelligent tree, online
teaching platform, QQ group classroom, sharing screen and so on. Online and offline
hybrid teaching was originally a teaching mode combining the advantages of online
teaching and traditional teaching. Through the organic combination of the two teaching
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organization forms, learners’ learning is led from shallow to deep to deep learning. The
ultimate purpose of hybrid teaching is not to use the online platform, build digital teach-
ing resources, or renovate teaching activities, but effectively improve the learning depth
of most students.

Based on this, this paper designs a “Online + offline” hybrid teaching model in
the post epidemic era based on deep reinforcement learning, and evaluates its teaching
effect.

2 Data Preprocessing

In order to achieve the purpose of deep reinforcement learning, it is necessary to mine
teaching resources and student data. Data preprocessing is an important step in the
process of data mining, because the data in the real world is dirty, or incomplete (the
attribute of interest has no value), noisy (there are errors or exceptions in the data, that is,
data deviating from the expected value) and inconsistent (inconsistent data connotation)
[11]. Data must be preprocessed before mining. The preprocessing of model data in this
paper includes data preparation, data cleaning and data transformation.

2.1 Data Preparation

Whether data mining is successful or not, data preparation is very important, and it is
the premise of realizing the application of data mining. Data preparation contents: first,
determine the data source to mine data and collect the original data; second, merge
and sort the data from different data sources into the same database. This model takes
the original data in Teachers’ basic information table, teachers’ evaluation information
table, student achievement table and so on as the research object. For example, in the data
of teacher evaluation information table, a teacher may correspond to multiple teaching
evaluation records. Therefore, it is necessary to average the attribute value of teaching
evaluation score in the teacher’s N records, so that the teacher has only one record in the
database. According to the purpose of data mining, filter out valuable data and establish
data source table.

2.2 Data Cleaning

Due to various data quality problems, the data may contain incorrect values. When inte-
grating from multiple different data tables, we must pay attention to the consistency of
data between different data tables. Data cleaning is to improve data quality by eliminat-
ing tuples such as errors, noise, defects and inconsistencies in the original data set. In
this paper, the incorrect and inconsistent data are processed by manual correction. For
example, for the record with empty score in the student’s grade sheet, ➀ if the student
has transferred or dropped out, the record will be deleted directly, and the student’s
record will be deleted in the student’s basic information data sheet; ➁ If the teacher
missed or mistakenly entered the score in the “positive teaching management model”,
the correct score will be entered. And the students’ scores: first, the calculation of stu-
dents’ make-up examination scores. According to the relevant regulations of our school,
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students who fail in the examination shall take a make-up examination, and the make-up
examination result shall be included in the student file according to 60 points. There is
a certain difference between the make-up examination result and the original result. In
order to ensure the accuracy and rationality of data mining results, the result of failed
students shall be subject to the original result rather than calculated according to the
make-up examination result. Second, the calculation of the scores of students who do
not normally take the exam. According to the regulations of our university, students may
not take the examination with the approval of relevant departments of the University for
special reasons, but they must take the make-up examination, and the make-up exami-
nation results shall be included in the student file according to the normal examination
results.

2.3 Data Conversion

Data transformation is to transform data into a description form suitable for data mining.
The transformation of this paper mainly includes the following contents.

(1) Smoothing: if the current data point is null or noisy data, take out the weighted
average of K (K can be customized) data points before (after) the current point and
replace them.

(2) Aggregation: summarize and summarize data. It mainly constructs the data side for
multi granularity data analysis.

(3) Data generalization: data generalization is to replace low-level or data level data
objects with more abstract or higher-level concepts.

In this paper, the method of data generalization is mainly used for data conversion.
First, convert the attribute value of birth date in the data into the corresponding age seg-
ment, convert the attribute value of workload into the corresponding workload segment,
convert the attribute values of middle school students’ admission average score and stu-
dents’ school average score in the data into the corresponding grade, and convert the
attribute value of teaching evaluation score in the data into the corresponding teaching
evaluation grade. According to the principle that the teaching evaluation score is not
less than 60 points, There are three grades of design evaluation: excellent, medium and
qualified. In the specific transformation process, the nodes experienced by the data form
a set of model meta nodes. There is a data transmission link between each two nodes.
Under this condition, the model can be expressed as:

B = (bi,j)n ∗ n ∈ {0, 1}n∗n (1)

In the formula, bi,j represents the node location of the model data center. If there is link
connectivity between the two nodes, the corresponding element is 1, otherwise it is 0.
It is assumed that there is a non ring path link L between two nodes. If the link passes
through the node, there is l ∈ bi,j. At this time, the implementation process of the three
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transformations is:

Cl =
n∑

i=a

n∑

j=a

ci,j · li,j

Dl =
n∑

i=a

n∑

j=a

di,j · li,j
(2)

Hl ≤
n∑

i=a

n∑

j=a

li,j (3)

s(li,j) = h(li,j) − Hl ≤ 0 (4)

In the formula, Hl represents the link effectiveness factor corresponding to the link
represented by the individual, and Cl , Dl , h(li,j) and s(li,j) are different attributes of the
data respectively. Through this condition, it provides a reference for the construction of
hybrid teaching model.

3 Design of “Online + Offline” Mixed Teaching Model Based
on Deep Reinforcement Learning

3.1 Framework Design of “Online + Offline” Hybrid Teaching Model

Based on the project response theory, social comparison theory and metacognition the-
ory, and referring to the hypermedia general model of deep reinforcement learning
education, this study designs a “Online + offline” hybrid teaching model based on
deep reinforcement learning for learning experience. According to certain standards, the
domain knowledge unit and learner unit are designed and developed. The basic laws
of learning and teaching are as follows: first, learning is a process in which learners
actively participate; Second, learning is a gradual process of experience accumulation.
Third, different types of learning have different processes and conditions. Fourth, for
learning, teaching is the external condition of learning. Effective teaching must be an
activity that gives timely and accurate external support to learners according to the law of
learning. Starting from the emphasis on “learners’ individual characteristics and learn-
ing needs”, dynamically track learners’ knowledge status, knowledge level and learning
behavior, and dynamically update learners’ units by using coverage modeling technol-
ogy and data-driven technology under the coordination of deeply strengthened learning
mechanism according to the domain knowledge unit and learner unit driven teaching
model, Present open learner unit, open social learner unit and good adaptive learning
content for learners, and finally realize personalized service and trigger learners’ learning
experience in metacognition and social comparison.

3.2 Domain Knowledge Unit

Domain knowledge unit is the foundation of deep reinforcement learning hybrid teach-
ing model. It points out the application field and learning content of deep reinforcement
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learning hybrid teaching model, and provides domain structure and information that
needs to be adapted. Domain knowledge unit describes the knowledge unit, knowl-
edge point, learning object, association relationship between knowledge units, associa-
tion relationship between knowledge units, association relationship between knowledge
points, association relationship between knowledge points and association relationship
between knowledge points and learning objects involved in the application field. Each
knowledge point corresponds to multiple learning objects, and each learning object has
text, video Test questions and other forms. By analyzing the learning object metadata
celts-3.1 defined by the Educational Information Technology Standards Committee of
the Ministry of education of China, this study outlines the structure diagram of domain
knowledge units, determines the attributes of domain knowledge elements, gives the
reference specifications of domain knowledge units, and constructs domain knowledge
units.

3.2.1 Construction of Domain Knowledge Unit Structure

Domain knowledge unit is a collection of domain knowledge elements and their rela-
tionships. Domain knowledge elements have different names and relationships in dif-
ferent models. Therefore, in the domain knowledge unit, it is necessary to determine
the composition and correlation of domain knowledge elements. Learning objects are
the support of learning tasks and learning activities in the learning process. Learning
objects present learners with learning content suitable for their personality characteris-
tics with their rich and diverse types. The types of learning objects include text, video,
audio, pictures, tests, test questions, examples, animation and demonstration, course-
ware, teaching cases, FAQs, etc. The learning objects designed in this research include
text, video and test questions. Text, video and test questions are related to domain knowl-
edge units through knowledge points. It can be seen that the domain knowledge elements
contained in the domain knowledge unit include disciplines, primary knowledge points,
secondary knowledge points, courses, chapters, sections, knowledge points, learning
objects, texts, videos and test questions. In a broad sense, this study refers to disciplines,
primary knowledge points, secondary knowledge points, courses, chapters and sections
as knowledge units. The relationships between domain knowledge elements in a domain
knowledge unit are defined as the following.

(1) Superior relationship and inferior relationship
The domain knowledge element a at the upper level is more integrated, contains
more knowledge content and expresses more abstract content; The lower domain
knowledge element B is more localized and the content expressed is more specific.
Generally, it only reflects one aspect of the upper knowledge point, that is, a con-
tains B and B is A part of A. For example, disciplines, primary knowledge points,
secondary knowledge points and knowledge points form a superior subordinate
relationship in turn; Courses, chapters, sections and knowledge points form a supe-
rior subordinate relationship in turn; The learning object is the upper knowledge
point of text, video and test questions, and the text, video and test questions are the
lower knowledge points of the learning object.

(2) Precursor relationship and follow-up relationship
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The antecedent relationship and follow-up relationship indicate that there is a log-
ical sequence of domain knowledge elements. If you must master the premise
domain knowledge element B before learning A domain knowledge element A,
that is, B precedes A, then the antecedent of a is B and the follow-up of B is
A. For example, the relationships between primary knowledge points and primary
knowledge points, between secondary knowledge points and secondary knowledge
points, and between knowledge points form precursor and follow-up relationships;
Precursor and follow-up relationships are formed between courses, between chap-
ters, and between sections. A more specific example is that before learning the
knowledge point “rational division”, we must master the knowledge point “re-
ciprocal”, and we must first learn the knowledge point “rational addition” before
learning the knowledge point “rational subtraction”. The core element of domain
knowledge unit is knowledge points. The domain knowledge elements contained
in disciplines, courses and learning objects are centered on knowledge points and
represent well structured domain knowledge through top-down hierarchical rela-
tions. Such a domain knowledge structure is conducive to the reuse of knowledge
and learning resources.

3.2.2 Attribute Division of Domain Knowledge Elements

After determining the domain knowledge elements and their relationship, it is necessary
to refine the attributes of domain knowledge elements according to certain metadata
standards.

The first is learning object metadata. The Educational Information Technology Stan-
dards Committee of the Ministry of education of China defines learning object meta-
data celts-3.1, which is conducive to educators, learners or automated software to find,
acquire, use and evaluate learning objects, and in the process of knowledge representa-
tion in the field of design and development, It will enable developers to fully consider the
cultural and linguistic diversity of learning objects and their metadata in the use context,
so as to promote the exchange and sharing of learning objects. The data elements of
learning objects can be described in nine different categories:

(1) General class refers to the general information that describes the learning object as
a whole;

(2) Lifetime class refers to the attribute information, learning history and personal and
organizational information related to the learning object in the current state;

(3) Meta metadata class refers to some information of metadata instance itself;
(4) Technology refers to the information on the technical requirements and technical

characteristics adopted by the learning object;
(5) Education refers to the information about the learning object and the characteristics

of education and teaching;
(6) Rights refer to the information of the learning object in terms of intellectual property

rights and use conditions;
(7) Relationship class refers to the relationship information between learning objects

and other related learning objects;
(8) Commentary refers to the information that evaluates the learning object in terms of

teaching use, including the author and creation time of the learning object;
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(9) Classification class refers to the relationship information between learning objects
and one or some specific classifications.

3.3 Learner Unit

Learner unit is an important basis for deep reinforcement learning model to realize
deep reinforcement learning. It records learners’ personal information, knowledge state,
knowledge level, learning behavior, knowledge point planning, learning object review
and other attribute information. Here, except that personal information is static informa-
tion, other information is dynamic information. Based on the domain knowledge unit and
the information that learners interact with the model, this study uses coverage modeling
technology and data-driven technology to track the dynamic information in real time to
ensure that the dynamic information is always in the latest state. Dynamic information
provides a basis for adaptive presentation of learning objects and learning contents.

3.3.1 Learner Unit Construction

In the mixed teaching model designed in this paper, learner unit construction mainly
includes the following contents:

To determine the source of deep reinforcement learning, that is, to model the learner
unit according to the learner’s personality characteristics, which are called the source
of deep reinforcement learning. According to the relationship between personality char-
acteristics and domain, personality characteristics are divided into domain related and
domain independent personality characteristics, as shown in Fig. 1.

Domain related personality 
characteristics

Learning style
Learning preference
Learning objectives

cognitive ability 
Motivational state

Background and experience

Domain related personality 
characteristics

learning interest
Knowledge level

Skill level
Prior knowledge
learning activities 

Record evaluation records
Test record

Fig. 1. Domain related and domain independent personality characteristics

It can be seen from Fig. 1 that the domain-related personality characteristics refer to
the information recorded by the model is directly related to the learned domain knowl-
edge, and is a reflection of the learner’s knowledge level and skills in the learning situa-
tion, such as learning interest, knowledge level, skill level, prior knowledge. Knowledge,
learning activity records, assessment records, and test records; domain-independent per-
sonality characteristics refer to those information that are not directly related to the
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knowledge in the field of study, but have indirect guiding significance for the learner’s
learning process, such as learning styles, learning preferences, and goals., cognitive
abilities, motivational states, background and experience. According to whether the per-
sonalized features change with time, the personalized features are divided into static and
dynamic personalized features, as shown in Fig. 2.

Personality characteristics

Static personality 
characteristics

Dynamic personality 
characteristics

Full name
Cognitive ability

Knowledge level
Knowledge and skills

Knowledge state
Wrong concept

Learning style
E-mail Learning preference

Fig. 2. Static and dynamic personality

According to Fig. 2, static personalization features are all set before the learning
process occurs and usually remain unchanged throughout the learning process, such
as name, email, age, native language, learning style, learning preference, etc., which
can be determined by the learner Available directly through the options menu, and also
through the use of a questionnaire. The dynamic personalization feature is the informa-
tion collected in the learning process, such as the interaction between the learner and the
model, the performance behavior and the learning history, which need to be determined
by certain rules and algorithms, and constantly updated in the model, such as learning
interest, cognitive ability, knowledge level, knowledge skills, knowledge mastery state,
wrong and lost concepts, learning behaviors, emotional factors, metacognition and other
personalized characteristics. The dynamic personalized characteristics of learners con-
stitute the basis of each learner’s needs in the model of in-depth reinforcement learning,
which can be measured by questionnaire and the tests that learners must complete in the
learning process. The deep reinforcement learning sources of this study include personal
information, subject knowledge status, curriculum knowledge status, knowledge level,
learning behavior, knowledge point planning, text and wrong question review.

3.3.2 Learners’ Choice of Unit Modeling Technology

Learner unitmodeling technologies include coveragemodeling, leadplatemodeling, per-
turbation modeling, machine learning technology, constraint based model, fuzzy learner
modeling, Bayesian network, project response model, ontology based learner modeling
and so on. Different modeling techniques are usually combined to infer and modify the
dynamic personality characteristics in the learner unit, so as to continuously improve
the learner unit and ensure the accuracy and diversity of information in the learner unit.
This study uses coverage modeling technology, item response model and weight algo-
rithm to construct learner units. Through the visual processing of the designed learner
unit, the information of the learner unit in the model is transmitted to the learners in the
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form of visualization. The designed visual view of learner unit helps learners understand
the gap between what they have learned and what experts expect by presenting learn-
ers’ knowledge status and learning progress, so as to promote learners to learn more
knowledge.

3.3.3 Learner Unit Data Management

The purpose of data management of learner unit is to realize the sharing and migra-
tion of learner information between different models, improve the portability of learner
information data, and ensure the privacy, security and integrity of learner data.

The first is the management of core data. The packaging of learner information
core data in the model is to ensure that learner information is transmitted and exchanged
amongdifferent learner informationmodels, such as learningmanagementmodel, human
resource model, student information model, enterprise e-learning model, knowledge
management model, resume database and so on. The main purposes of describing learn-
ers’ personality characteristics based on the data model include: recording and manag-
ing learning history, learning objectives and learning achievements related to learning;
Involve learners in the learning process; Discover learning opportunities for learners. In
this paper, the core data of the model is divided into 11 categories: identity recognition;
Accessibility; Qualification, certification and licensing; Objectives; Activities; Ability;
interest; Affiliation; Performance report; Security key; Association relationship. The
specific description is shown in Table 1.

Table 1. Model learner information core data management mechanism

Core data name Core data description

Identification Learner’s personal information related to learning,
such as ID, grade, E-mail, QQ number, wechat
account, etc.

Target Learning goals or strong desire to learn

Activity In formal learning, informal learning, training, work
experience, lifelong education, and all learning
related activities in military or civil service,
self-report, etc.

Qualification, certification and licensing Certification certificates, licenses, qualification
certificates, etc. issued by authoritative certification
bodies

Ability Describe the knowledge, skills and abilities acquired
by learners in emotional, cognitive and
psychological fields

Report card The summary report of learners’ academic
achievements can be in a variety of forms

(continued)
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Table 1. (continued)

Core data name Core data description

Interest Describe learners’ hobbies, recreational activities
and other interest information

Subordination Members of professional organizations

Accessibility Accessibility to learner information such as
language competence, qualifications and learning
preferences, learning preferences include cognitive
preferences (such as learning style preferences),
physical preferences (such as liking large fonts), and
technical preferences (such as liking specific
computer platforms)

Security key The password and security key set when the learner
interacts with the learner information model and
service

Association relationship Represents the association between the core
components of the model

The second is the management of public and private information, which aims to
standardize the semantic grammar of learners’ units and describe learners’ information
and knowledge. In this paper, public and private information are divided into learner per-
sonal information, learner performance, learner relationship, learner security and learner
document; Learners prefer six types of learner information to realize the construction of
“Online + offline” mixed teaching model.

4 Analysis of Teaching Effect

Taking college mathematics teaching as an example, the model is solved by SPSS soft-
ware to obtain the multiple linear regression model of teaching effect. The data obtained
from the questionnaire and sorted out are imported into SPSS software, and the multiple
linear regression method is used to obtain the relevant results, that is, the college math-
ematics teaching effect under the online and offline mixed teaching model. Analyze the
coefficient of each influencing factor in the model, fully discuss with teachers, and then
readjust the proportion of each influencing factor online and offline, so as to analyze the
teaching effect of the model in college mathematics courses.

4.1 Data Sources

This paper collects and arranges the relevant data of college mathematics courses taught
by online and offline mixed model in three colleges and universities, and designs a
questionnaire for the relevant influencing factors to obtain the relevant data. Through
the preliminary investigation, the factors affecting the teaching effect are analyzed and
summarized into the following 10 influencing factors: online teaching video (X1), online
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teaching PPT (X2), online homework (X3), online test (X4), online Q &amp; A (X5),
offline classroom teaching (X6), offline homework (X7), offline test (X8), offline Q
&amp; A (X9), and participating in college students’ mathematical modeling activities
(X10), the dependent variable Y represents the total score. The questionnaire is prepared
by using the questionnaire star app, as shown in Table 2.

Based on the questionnaire in Table 2, a survey was conducted in three universities
that adopted the online and offline mixed teaching model for mathematics courses. 328
questionnaires were distributed and 328 questionnaires were recovered, of which 328
were valid. The obtained data were processed. Single choice questions corresponded
options 1, 2, 3 and 4 to 100, 80, 60 and 40 respectively, and the data were statistically

Table 2. Questionnaire

Influence factor Problem Option 1 Option 2 Option 3 Option 4

X1 Whether to
watch the online
teaching video
carefully and
completely

Very serious Quite serious Commonly Unclear

X2 Whether to
watch online
teaching ppt
carefully and
completely

Very serious Quite serious Commonly Unclear

X3 Do you complete
online work
carefully and
independently

Very serious Quite serious Commonly Unclear

X4 Do you complete
the online test
carefully and
objectively

Very serious Quite serious Commonly Unclear

X5 Do you seriously
participate in
online Q &amp;
A

Very serious Quite serious Commonly Unclear

X6 Whether offline
classroom
teaching is
carried out
seriously

Very serious Quite serious Commonly Unclear

(continued)
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Table 2. (continued)

Influence factor Problem Option 1 Option 2 Option 3 Option 4

X7 Whether the
offline operation
is completed
carefully and
independently

Very serious Quite serious Commonly Unclear

X8 Have you
completed the
offline test
carefully and
objectively

Very serious Quite serious Commonly Unclear

X9 Do you seriously
participate in
offline Q &amp;
A

Very serious Quite serious Commonly Unclear

X10 Whether to
participate in
college students’
mathematical
modeling
activities

Participate many
times

Attend once Understand Unclear

analyzed, That is, each line represents a questionnaire, a total of 328 valid data, as shown
in Table 3.

Table 3. Questionnaire data

Total score Influence factor

Serial number Y X1 X2 X3 … X10

1 82 80 60 70 … 60

2 85 100 60 70 … 60

3 93 90 80 90 … 80

4 79 80 90 60 … 80

… … … … … … …

328 69 90 100 80 … 70

4.2 Analysis of Teaching Effect

It can be seen from Table 2 that 10 influencing factors are counted in the questionnaire,
the data in Table 3 are standardized, and the following multiple linear regression model
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is established:

Y = a0 + a1X 1 + a2X 2 + a3X 3 + ... a10X 10 + ε (5)

In the formula, ai (i = 1, 2, ..., 10) and ε represent adaptability error. The stepwise
regression method with SPSS software can be used to select independent variables.
These six variables can be removed from the x 2 online teaching ppt, x 5 online Q
&amp; A, x 7 offline homework, x 8 offline quiz, x 9 offline Q &amp; A and x 10
participating in college students’ mathematical modeling activities, so as to eliminate
the remaining four variables X 1 online teaching video, x 3 online homework, x 4 online
quiz X 6 offline classroom teaching is analyzed to obtain the multiple linear regression
model of the effect of online and offline mixed teaching model:

Y = a0 + a1X 1 + a2X 2 + a3X 3 + ... a6X 6 + ε (6)

The regression model was tested by F-test, and the P < 0.05 was obtained, so it passed
the significance test. The parameters of this model are estimated by the least square
method to obtain the following regression equation:

Ŷ = 35.25 + 0.225X 1 + 0.213X 3 + 0.075X 4 + 0.575X 6 (7)

To sumup, themixed teachingmodel designed in this paper has an obvious positive effect
on the four factors affecting the teaching effect: online teaching video, online homework,
online test and offline classroom teaching, and the offline classroom teaching has the
greatest impact on the teaching effect of these four factors, followed by online teaching
video, with a test P< 0.05, The analysis results clearly show that the model can give full
play to the irreplaceable offline classroom teaching, and maximize the teaching effect
in the new era network environment with the help of online teaching video.

5 Conclusion

This study proposes a hybrid teaching model of deep reinforcement learning for learn-
ing experience. In the process of demonstration and evaluation, the metacognition and
social comparative learning experience triggered by the teaching model have a good
positive response, and give good feedback to the teaching institutions provided. With
the deepening of research and continuous reflection in the research process, it is found
that there are still two aspects of research to be carried out:

(1) Optimization of domain knowledge unit
In this study, domain knowledge unit is not the focus of the research, but it

plays an important role in the research. The domain knowledge unit of this study
only provides learning objects such as videos, texts and test questions of each
knowledge point in the rational number chapter. In order to conduct more in-depth
and lasting research, we need to further improve the learning resources of the
remaining chapters, which is more conducive to demonstration and evaluation.
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(2) Expansion of deep reinforcement learning source
The learner unit of this study focuses on knowledge status, knowledge level and

learning behavior. Although it evaluates the metacognition and social comparison
learning experience caused by two open learner units and teaching strategies, it
does not take metacognition and social comparison as the two dimensions of the
learner unit. On the basis of this study, It is necessary to expand the source of
deep reinforcement learning to psychological personality characteristics such as
metacognition and social comparison, so as to providemore comprehensive learning
services for the deep reinforcement learning model.

Fund Project. Sichuan Provincial Key Research Base of Philosophy and Social Sciences-
China West Normal University Sichuan Education Development Research Center Funded/Project
“Research on the Implementation Path of’Internet + Education’ Helping Higher Education
Curriculum Reform in the Post-epidemic Context” (Project Number: CJF21005).
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