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Abstract: The new curriculum reform has been implemented in China for nearly ten years. In the 
classroom, students take a variety of learning methods; the most important is interactive strategic 
learning. Deep learning is a process of learning. It emphasizes that learners look at knowledge with 
critical attitude, actively understand new and old knowledge, and can use the knowledge obtained to 
solve practical problems. In the face of the development of knowledge explosion, only simple memory, 
and passive duck -type passive and simple learning methods can no longer meet the needs of modern 
knowledge. China's current education reform is imperative, but the situation in practice is not 
satisfactory. Deep learning has achieved many results in search technology, data mining, machine 
learning, machine translation, natural language processing, multimedia learning, speech, 
recommendation and personalization technology, education, and other related fields. Therefore, this 
article has proposed the research of educational models for interactive strategies to promote deep 
learning in a hybrid environment. In order to make the experimental results more scientific, this article 
has used deep learning algorithms to analyse it. The results showed that under the same conditions of 
other conditions, the P values of the three dimensions of Classes A and B were 0.093, 0.172, and 0.317. 
It was significantly greater than 0.05, and there was no significant difference. When post -testing, the P 
value of Classes A and B was 0.027, 0.001 and 0.001. It was far less than 0.05, which showed that 
there was a significant difference in Classes A and B. It indicated that interactive strategies in hybrid 
environment were conducive to the education model of promoting deep learning, which has proved the 
positive relationship between the educational model of hybrid interaction and deep learning. 

Keywords: Educational Model, Deep Learning, Interactive Strategy, Hybrid Environment, 
Convolutional Neural Network Algorithm 

1. Introduction 

China is currently undergoing various forms of education and teaching reform, but the effects 
implemented in practice are not satisfactory. In real life, teachers are still the main form of teaching. 
This teaching model cannot meet the needs of the information age. In terms of teaching methods, 
although the introduction of information technology has greatly facilitated teaching, the traditional 
classrooms led by teachers have not changed much. In terms of teaching purposes, the training of 
students' core abilities is ignored. Their learning still stays at the stage of "tasting" and cannot better 
understand what they have learned. In teaching evaluation, scores are the most important factor to 
measure students' quality. However, this single scoring method has ignored the development of 
students.  

The new curriculum is a teaching model formulated by the teaching and research groups of primary 
and secondary schools in China to truly realize quality education. The new curriculum requires primary 
and secondary school teachers to accept new educational concepts and new teaching methods. The new 
curriculum focuses on the deep learning of students, emphasizing that students need a certain 
connection in learning, and the use of the knowledge they have learned to solve the problem. The 
interactive strategy in the hybrid environment is to put learners in practical problems. Through 
cooperation and inquiry with companions, students have cultivated their ability of independent learning, 
cooperation and exchanges, critical thinking, and problem -solving. 
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Based on this, this article studies the impact of interactive strategies on the education model of deep 
learning in the context of the hybrid environment, and analyzed through deep learning algorithms. The 
innovation of this paper is that the mutual strategy learning method is the most important learning 
method, and it is combined with the education model of deep learning. Not only the research 
perspective is very novel, but the research results are also of great significance, which is a good article 
for the development of students. 

2. Related Work 

Today, with the rapid development of the knowledge economy today, students urgently need an 
educational model that can improve learning ability, practical ability and creativity to meet the needs of 
future social development. For this educational model, a lot of research results have been available. 
Among them: In order to meet the development and needs of society, the improvement of students' 
actual application ability has become the focus of electronic information major. YAO X focused on the 
innovation and practice of electronic information professional education models and methods of higher 
vocational education [1]. Senashenko V S introduced the analysis results of the possible combination 
mechanism between higher education and labor markets in the context of various educational models 
[2]. Semeniv B formulated the education model of professional sports training for students, and 
determined the main component of the content of imitation sports training [3]. Peng M had a certain 
guiding significance for the comprehensive development model of college students by analyzing and 
constructing a comprehensive strength education evaluation model based on the comprehensive 
strength education evaluation model [4]. However, the above studies are some theoretical research, 
lacking scientific methods for support.  

In response to the above problems, deep learning algorithms can be used to study the hybrid 
interactive teaching mode. For the research of this algorithm, a large number of research results have 
been available. Deep learning is a new hot spot in the current machine learning field. Its use in machine 
learning brings it closer to its original goal, artificial intelligence. Among them: in order to improve the 
efficiency of multimedia English teaching, in response to the lack of sentiment in multimedia English 
education, Hao K proposed an intelligent network teaching system model based on deep learning voice 
enhancement and facial expression recognition [5]. Cui J analyzed the application of deep learning and 
target visual testing in English vocabulary online teaching [6]. The smart teaching model overcomes 
the lack of traditional online and offline teaching, but there are certain shortcomings in the real -time 
characteristics of teachers and students. Long S used particle group image recognition and deep 
learning technology to process smart classroom video teaching images, extracted the characteristics of 
classroom tasks in real time and sent it to teachers [7]. These research results show the applicability of 
deep learning algorithms in the field of education, which lays the foundation for its use in hybrid 
interactive teaching models. 

3. Education Mode under Deep Learning 

3.1 Basic Theory of Deep Learning 

Deep learning is derived from artificial neural network ANN, analyzing data such as images, sounds, 
texts and other data by the organisms [8-9]. By designing appropriate neuron computing nodes and 
multi-layer operation layers, appropriate input and output layers are selected, and learning and 
optimization are performed in the network, thereby establishing a functional relationship from input to 
output. Although the relationship between input and output cannot be 100% certain, it can at least be 
close to the true relationship. Through the successfully trained network model, the need for automatic 
processing of complex transactions can be met. The human brain's processing of information is 
hierarchical. Deep learning is extracted from the bottom layer to the upper layer [10]. With the 
development of technology, the continuous development of hardware devices such as graphics 
processors units (GPUs), the operation speed of deep learning has been greatly improved [11], as 
shown in Figure 1.  
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Figure 1: The process of deep learning 

Deep neural network (DNN), convolutional neural networks, deep confidence network (DBN), and 
recursive neural network (RNN) and other network structures are currently widely used deep learning 
frameworks [12]. A neural network model has a wide range of applications in computer vision, voice 
recognition, natural language processing and education model learning. In the field of education, 
convolutional neural networks can effectively reduce the number of weighted parameters through 
convolutional and pooling methods. Moreover, under the input of multi-dimensional images, there is no 
need for a large amount of calculation [13-14]. In addition, convolutional neural networks have high 
invariance in many conversion, such as translation, angle, proportion conversion, etc. [15]. 
Convolutional neural network is a kind of feedforward neural network with deep structure including 
convolutional computation, which is one of the representative algorithms of deep learning. 

3.2 Convolutional Neural Network Algorithm Based on Deep Learning 

The convolutional neural network is a neural network composed of convolutional layers, which 
includes a variety of network layers of different levels [16-17]. The tight connections between neurons 
lead to a large number of parameters. Each parameter needs to be iteratively calculated to get the 
optimal solution. Therefore, the convolutional neural network adopts local connection, weight sharing, 
downsampling and other methods to solve. 

(1) Convolutional layer 

Convolution operations can be divided into continuous convolution and discrete convolution. The 
calculation formula is as follows: 

( ) ( ) ( ) ( ) ( )ujuafqqujqaub ∗=−= ∫
∞

∞−                       (1) 

Discrete convolution operation formula: 
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∞

∞−                        (2) 

The linear operational expression of convolutional neural networks is as follows: 
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Among them, ( )bag ,  is the grayscale value of row A column B. ( )ba,ξ  is a convolution 
nucleus or filter [18]. 

(2) Sample layer underneath 

In order to reduce the size of the space, the lower sample layer is often added to the convolutional 
layer regularly. In the depth size, it is carried out separately, so that the depth of learning is not change 
[19]. The most commonly used is the maximum sampling, of course, there are other methods, such as 
the average sampling [20]. Sampling refers to the process of taking individuals or samples from a 
population, that is, the process of conducting experiments or observations on the population. 

The algorithm on the average sampling is: 
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Maximum sample formula is: 

( ) 21,1
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Among them, G-the matrix of the feature diagram; D-obtained sampling feature diagram. 

(3) Logic regression and SoftMax layer 

It is a classification algorithm with the following output values: 

( ) 10 ≤≤ ajϑ                                    (6) 

When the mark B is discrete, assuming: 

( ) ( )ahaj Uϑϑ =                                  (7) 

In the formula: A -feature vector; H -logic function. 

The formula of commonly used S -type functions (Sigmoid Function) is: 

[ ] ( )lrlh −+= 11                                  (8) 

Before 0 to 1, the function curve is displayed as S -shaped. 

3.3 Construction of Hybrid Interaction 

The high -quality digital teaching resources and personalized learning processes provided by 
MOOC have brought a new learning experience to learners. MOOC realizes a high-end knowledge 
exchange. It can be applied to the training of experts, the exchange of learning among various 
disciplines, and the learning mode of special education. Information of any type of learning can be 
disseminated over the web. Deep learning requires learners to learn and accept new views through a 
comprehensive understanding of learning content. They are incorporated into the existing knowledge 
system, and then these new knowledge are transformed into new environments, thereby solving the 
confusion and problems in learning. To make MOOC better for teaching, it must cross -integrate 
traditional classrooms and online learning. It is also necessary to make full use of the advantages of 
teachers and students to "mix" to achieve true deep learning. 

4. Practical Application of Hybrid Interactive Teaching Mode of Deep Learning 

4.1 Experimental Design 

(1) Experimental object 

The implementation of the practical activities is a famous middle school in a city. The school is a 
school that actively promotes education reform and courage to innovate. This study is subject to the 
fifth grade mathematics course. According to the preliminary survey, the five -year five classes are 
basically the same in terms of learning interests and basic abilities. The final exam scores and deep 
learning status questionnaires taught by a teacher are analyzed. There is no significant difference 
between the academic performance and deep learning level of the two classes. Therefore, the two 
classes are set as control classes and experimental classes (Class A represents the control class and 
Class B represents the experimental class). Class B adopts a hybrid interactive teaching mode, and 
Class A adopts the original teaching method. 

(2) Experimental method 

The following methods are used in the experimental teaching. The questionnaire is used to conduct 
pre -testing and analysis of two classes participating in the experiment. If the data shows that the depth 
learning level is not different, the next stage of teaching can be performed. Through experiments, 
students' learning is tested and the learning status of students is investigated. The post -test is also 
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undergoing it to understand the students' deep learning ability. 

Questionnaire survey: In order to conduct an effective measurement of deep learning for learners, 
this article conducts a deep learning status survey form from the aspects of cognition, behavior and 
emotion based on the survey of deep learning problems. At the cognitive level, it contains the 
understanding and use of knowledge. Behavioral dimensions include critical thinking, collaborative 
communication, problem solving, and innovation capabilities. Emotional levels include students' 
learning attitude and motivation. A higher score represents a better deep learning state, as shown in 
Table 1. 

Table 1: In -depth learning situation questionnaire dimension 

First level dimension Second level dimension 

Cognitive dimension Knowledge understanding 
Knowledge application 

Behavioral dimension 

Critical thinking ability 
Collaboration and communication ability 

Problem solving ability 
innovation ability 

Emotional dimension Learning attitude 
learning motivation 

(3) Belief analysis 

The credibility analysis of the questionnaire mainly examines the credibility of the questionnaire 
and inspects whether the questionnaire can be used to investigate the problem. This article uses the 
SPSS method to test the reliability of 150 subjects. The Clark Bach coefficient was tested. The results 
show that the credibility of this article is between 0.7 ~ 0.8, indicating that the survey is high. The 
degree of reliability exceeds 0.8 means that its trust is ideal. SPSS is a general term for software 
products and related services used for statistical analysis operations, data mining, predictive analysis 
and decision support tasks. The specific results are shown in Table 2. 

Table 2: Letter analysis 

Dimension Cronbach' s Alpha 
Knowledge understanding 0.844 

Knowledge application 0.874 
Critical thinking ability 0.851 

Collaboration and communication ability 0.803 
Problem solving ability 0.879 

Innovation capacity  0.892 
Learning attitude 0.857 

Learning motivation 0.725 
It can be seen from Table 2 that the maximum trust value is 0.892 of innovation capabilities. The 

minimum trust value is the 0.725 of the learning ability, indicating that each vector table is greater than 
0.7. It shows that the survey has a high degree of credibility and can be used for actual teaching. 

(4) Effect analysis 

The validity analysis is mainly used to respond to the measurement method to the survey content 
and whether it can correctly express the results of the investigation. KMO is an indicator used to 
compare simple and partial correlation coefficients between variables. SPSS is analyzed by 150 
questionnaires and obtained kmo (KAISER-MEYER-OLKIN) and Bartlett spherical tests. The specific 
results are shown in Table 3. 

Table 3: Layer analysis 

Kaiser Meyer 0kin measurement of sampling adequacy 0.931 

Bartlett's Sphericity Test 
Approximate chi square 2671.904 

df 254 
Sig. 0.001 

It can be seen from Table 3 that the KMO value is 0.931, which is significantly greater than 0.7, 
indicating that the questionnaire has a high efficiency. This is an effective test method. 
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4.2 Blended Interactive Teaching Practice Results 

Before the actual operation, SPSS is used to analyze statistical analysis of the final test results of the 
two semester of the previous semester. The separate T test is performed. The results are shown in Table 
4. 

Table 4: Analysis of differentiality of the final results 

Class Class A Class B 
Number of cases 47 49 
Mean difference 74.54 75.91 

standard deviation 15.343 12.884 
P value 0.638 

It can be seen from Table 4 that the average differences and standard deviations of Class A are 74.54 
and 15.343, respectively. The average differences and standard deviations of Class B are 75.91 and 
12.884, respectively. The P value of the two classes is 0.638> 0.05, indicating that there is no 
significant difference. It also shows that there are no obvious differences in the two classes in the final 
test. Experiments in the next stage can be performed. 

Two classes are conducted in deep learning questionnaires. Three different dimensions of deep 
learning results are compared. If the difference is not much different, follow -up research can be 
conducted. A total of 96 questionnaires are distributed in this article, including 47 in Class A and 49 in 
Class B. After recovering 96 copies, the recovery rate is 100%. 

4.3 Result of Teaching Practice 

(1) The final exam score 

With the students 'teaching practice, the students' final scores are statistics, which are analyzed. The 
specific results are shown in Table 5. 

Table 5: Student performance independent sample T test 

Class Class A Class B 
Number of cases 47 49 
Mean difference 74.99 80.40 

standard deviation 12.334 11.783 
P value 0.031 

From Table 5, the average score of Class B is 80.40, and Class A is 74.99. The average score of 
Class B is much higher than Class A, indicating that this teaching experiment has a certain role in 
promoting students' learning. The P value is 0.031, which is lower than 0.05. It shows a significant 
difference between the two classes. Based on deep learning, hybrid interactive teaching models can 
improve students' grades, thereby proving that this teaching method can effectively help students learn. 

(2) The results of the quermination of the post -test 

The post -test questionnaire corresponds to the problem of the previous test questionnaire, and the 
number of questionnaires remains unchanged. Independent sample T test is a test using three 
dimensions of the two Classes of A and B. The results are shown in Figure 2. 

 
(A) Pre -test                  (B) After testing 

Figure 2: Pre -test and post -test questionnaire survey results 
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It can be seen from Figure 2 (A) that the average scores of Classes A and B of the three dimensions 
are 19.4469 and 20.8367, 36.7661 and 38.7960, 20.3192 and 19.4695. Their P values are 0.093, 0.172 
and 0.317. It can be seen from Figure 2 (B) that the average scores of Classed A and B of the three 
dimensions are 20.4044 and 22.2654, 36.9788 and 41.4287, 21.1065 and 24.6328. Their P values are 
0.027, 0.001 and 0.001. It can be seen from Figure 2 that the scores of the question volumes of Classes 
A and B both of Class B have improved. However, the P values of the three dimensions in the post -test 
scores are lower than 0.05, indicating that there are significant differences. It indicates that the hybrid 
interactive teaching mode can improve students' deep learning from three aspects. Finally, the three 
dimensions are performed specific analysis. 

1) Cognitive dimension 

From the two perspectives of the understanding and application of knowledge, first of all, the test 
scores of Class B in these two aspects have been conducted to verify the impact on the class before and 
after the practice, as shown in Table 6. 

Table 6: Cognitive dimension pairing results statistics 

  mean value P 

Knowledge understanding Pretest 10.1021 0.98 Posttest 10.7960 

Knowledge application Pretest 10.7348 0.95 Posttest 11.1695 
It can be seen from Table 6 that Class B has not changed much in the field of knowledge. The T test 

P values in knowledge understanding and knowledge applications are 0.98 and 0.98, and both are 
greater than 0.05. It shows that there are no significant differences in these two aspects and post 
-testing. 

In the two dimensions, the independent sample T test of Classes A and B, as shown in Figure 3. 

 
Figure 3: Cognitive dimension compare results statistics 

It can be seen from Figure 3 that the average value of Classes A and B in both knowledge 
understanding and application has not changed significantly. The P value of the former is 0.091, which 
is greater than 0.05, indicating that there is no significant difference. The p value of the latter is 0.031, 
which is less than 0.05, showing significant differences. It explains that under this teaching method, 
Class B can better use the knowledge learned. 

2) Behavior dimension 

First of all, after testing the sample T test, the critical thinking ability, team cooperation ability, 
problem solving ability, and innovation ability of Class B are inspected. The results are shown in Table 
7. 

It can be seen from Table 7 that Class B students have greatly improved in critical thinking, 
problem solving and creative ability, indicating that hybrid interactions have a great promotion effect 
on all three capabilities. In critical thinking, the P value is 0.001 and is less than 0.05, which has 
obvious differences. In terms of problem solving, the P value is 0.001, which is less than 0.05, and 
there are significant differences. It shows that under the action of hybrid interaction, students' problems 
solutions have improved significantly. In terms of team collaboration, the P value is 0.069, which is 
higher than 0.05, and there is no significant difference. The test results of the two Classes of A and B 
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are then analyzed, as shown in Figure 4. 

Table 7: Statistics of behavior dimensions pairing results 

  mean value P 

Critical thinking ability Pretest 9.5307 0.001 Posttest 11.0409 

Teamwork ability Pretest 11.3266 0.069 Posttest 10.7348 

Problem solving ability Pretest 10.6736 0.001 Posttest 12.3674 

innovation ability Pretest 7.2654 0.963 Posttest 7.2858 

 
Figure 4: Statistics of behavioral dimensions compare results 

It can be seen from Figure 4 that the average score of Class B is slightly higher than Class A, 
indicating that hybrid interaction has a significant role in criticizing students' critical thinking, team 
cooperation, problem solving and creativity. The P values in critical thinking, teamwork, and problem 
solving are 0.009, 0.040, and 0.001 less than 0.05, respectively. It explains that hybrid interactive 
teaching experiments have a significant role in promoting the three aspects of training learners. 
However, the P of innovation capabilities is 0.373, which is far greater than 0.05, indicating that hybrid 
interactive teaching experiments have not significantly promoted the learner's innovation ability. 

In short, through experiments, students' problems, teamwork, and critical ability have been 
significantly improved. The improvement of students' creativity is not so significant. 

3) Emotional dimension 

This dimension mainly examines students' attitudes towards learning and the strength of learning 
motivation. First of all, the front and rear tests of Class B are analyzed, as shown in Table 8. 

Table 8: Emotional dimension pairing results statistics 

  mean value P 

Learning attitude Pretest 9.7143 0.001 Posttest 12.3266 

learning motivation Pretest 10.8937 0.001 Posttest 12.3062 
Next, the post -test scores of Class A and Class B are analyzed, as shown in Figure 5. 
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Figure 5: Emotional dimension compare results statistics 

It can be seen from Figure 5 that the average score of Class B is higher than that of Class A. In 
terms of learning attitude and emotional communication, the P values are 0.002 and 0.007, respectively, 
both below 0.05. It shows that there are significant differences in Classes B and A in these two aspects. 

In summary, this mixed interactive teaching model has made students 'attitude towards learning 
positively, which is conducive to students' emotional communication. 

(4) Teacher's interview results 

Through interviews with this teaching mode, how to use a hybrid interactive teaching mode to 
advance deep learning. The problems in the teaching design are reflected in order to provide reference 
for future applications. By communicating with the teacher, this article found that this teaching method 
has a great effect on students' learning. Teachers believe that the solution of learners can no longer be 
passively accepted through actual problem scenarios. This teaching method focuses on cooperative 
learning. In the inquiry of students, students can achieve new knowledge equilibrium through the 
connection of new knowledge, strengthening knowledge migration and cognitive structure adaptation. 
Although the teachers still have to be familiar with the classroom for a while, this method can be 
promoted for the performance of students. Through teaching practice, teachers have more 
understanding of hybrid interaction and deep learning. Teachers believe that hybrid interactions must 
not only be carried out in the form of problems, but also carefully set up a series of considerations such 
as problems and control activities. Deep learning is not difficult to learn knowledge. It refers to the 
ability of learners in learning content and knowledge transfer. Deep learning is also very helpful for 
future life, which is beneficial to life. 

5. Conclusions 

In this article based on a mixed environment, interactive strategies have been applied to teaching. 
The hybrid interactive teaching mode of promoting deep learning was designed and teaching practice 
was carried out. The results showed that the promotion of deep learning mixed interactive teaching 
model had a certain role in promoting the learning of learners. From the perspective of actual teaching, 
this article has verified the relationship between hybrid interaction and deep learning. Through the 
analysis of the surveys, testing and questionnaires of the students' final scores, it was found that this 
"method" could not only improve students' academic performance, but also cultivate students' ability to 
understand, use knowledge, criticize thinking, cooperate, and solve problems. At the same time, it has 
also promoted students' learning attitudes to actively changes. On the other hand, through interviews 
with experimental teachers, they found that they had a deeper understanding of deep learning and held 
a positive attitude towards the teaching model of deep learning. Due to the limitation of my research 
level, the article has some deficiencies. First, the scope of research is limited. Due to the limitations of 
conditions and time, this study only conducts experiments in two Classes. Whether it is applicable to 
other classes and other schools requires further research and evidence. The second is the limitations of 
the researchers themselves. In teaching design, although there is a certain understanding of hybrid 
interaction and deep learning, the design of teaching mode is inevitably insufficient. In the future, it is 
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hoped that more people can join this research and gradually improve the experimental results. 
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