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'is paper provides a detailed description of the recommendation system and collaborative filtering algorithm to optimize the
English learning platform through the collaborative filtering algorithm and analyses the algorithmic principles and specific
techniques of collaborative filtering. After introducing the recommendation system and collaborative filtering algorithm, this
paper elaborates on the theoretical basis and technical principles of the recommendation algorithm based on cognitive ability and
difficulty and provides an in-depth analysis of the design and implementation of the recommendation algorithm by combining
cognitive diagnosis theory, readability formula, and English knowledge map, which provides a comprehensive and solid the-
oretical guidance and support for the application development of the online English learning platform. 'e system is tested by
building a Spring Cloud platform, importing actual business data, focusing on the validation of the recommendation model, and
connecting the recommendation system to the formal production system to analyse the recommendation effect. Compared with
the original recommendation method, the online English learning platform designed and implemented in this paper based on the
cognitive ability and difficulty collaborative filtering recommendation algorithm has a better recommendation effect.'e system is
proved to be well designed and has certain reference and guiding value for the whole web-based online learning platform and has a
broader application prospect nowadays and in the future.

1. Introduction

With the birth of computers, human society has entered the
information age and the network age, and what was thought
to be a huge human society has become a “global village,”
and with the export of British culture, the people in the
global village have tended to assimilate in terms of language
communication, and English has become the main carrier of
information exchange among the villagers [1]. English is
now the most widely spoken language among the villagers
[2]. 'e development of the Internet has facilitated the
further spread of English, and web-based English learning
platforms have been created to better facilitate English
learning [3]. 'e research in this paper is centred on how to
promote online English learning platforms for better English
learning. A new Internet learning and education model that

can exclude the difficulties of time, space, and location and
bring the excellent teachers all over the world, closer to the
students, so that every student can enjoy the best education
is live Internet education [4]. While adults obtain workplace
courses through the Internet and junior and senior high
school students conduct extracurricular training and
tutoring through the Internet, the market of children’s
education has also ushered in a hot development stage in
recent years, because the best stage of education is always the
earliest stage [5]. In recent years, several online learning
platforms for cybersecurity have emerged, and these
learning platforms have been accepted and recognized by
most cybersecurity learners [6]. However, it should be noted
that existing cybersecurity online learning platforms are still
in their infancy, and there are still many problems that need
to be solved [7]. For example, the existing cybersecurity
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online learning platform is more like an unmanned su-
permarket full of various learning resources, which is limited
to the collection and sharing of learning materials but does
not have a suitable shopper to help learners select the
learning resources suitable for their own needs [8]. More
learning resources and more data are not necessarily a
good thing for learners. Especially for the clueless be-
ginner, it can be a disaster [9]. It is a needle in a haystack to
find the right learning path and materials for the learner,
which will eventually lead to a complete loss of interest
and motivation [10].

Margaret believes that the blended learning model has a
very rich connotation and broadly covers aspects including
four points: first, the adoption of multiple networked
technologies to achieve educational goals; second, the
combination of teacher-led training and modern teaching
techniques; third, the use of modern teaching techniques to
accomplish teaching tasks; and fourth, the full use of
multiple teaching methods and the use of advanced teaching
techniques to ultimately achieve optimal learning outcomes
[11]. Li argues that this new learning model is to make full
use of modern teaching techniques to meet individual
learning styles and thus achieve personalized customization
of teaching to achieve the best teaching results [12]; Liu and
Hu argue that there are major differences between the two
models of traditional learning and blended learning and that
the former needs to go through five models in the process of
transformation to the latter [13]. 'ey are the comple-
mentary model, the central market model, the cafeteria
model, the replacement model, and the fully online model
[14]; Fan argue that the blended learning model is a com-
bination of distance education and face-to-face teaching,
which does not require the use of web pages for teaching in
the classroom but maximizes the integration of face-to-face
and online learning to fully combine the advantages of each
[15]; according to Rehm, adopting a blended learning model
means using various advanced technologies to integrate the
desired goals [16]; Li proposed a “5R definition,” in which
they considered that a blended learning model combines five
aspects, which are technology, object, knowledge, and skills,
time, and learning style, under which the best teaching and
learning results are achieved [17]. Weeks investigated the
blended learning model and from the findings, this learning
model can show different effects depending on the disci-
plinary differences in learning; this finding has triggered a
wide range of scholarly attention [18]; Hwang and Fu
constructed a model to study the relationship between in-
ternal student satisfaction and needs to be based on a
blended learning environment to perceive learning out-
comes and motivation [19]. Shuo and Xiao studied the social
networks of university students in a blended learning en-
vironment and analysed the impact of perceptions and levels
of knowledge construction on actual teaching and learning
[20]. Liang explored usability factors in a blended learning
environment and studied the impact of external support on
the use of the Moodle platform by university students [21].

Firstly, the diverse characteristics of English teaching in
high school are fully considered, and a new blended learning
model that conforms to students’ learning rules is

constructed and applied to English teaching from practice.
Secondly, we investigate how the blended learning model
based on Sequoia Smart Learning Platform can improve
students’ English learning efficiency, how students develop
an interest in English learning, the degree of students’ in-
dependent learning, and their acceptance of the blended
learning model based on Sequoia Smart Learning Platform.
Finally, follow-up questionnaires and interviews were held
with students and teachers to understand students’ accep-
tance of the blended learning model based on Sequoia Smart
Learning Platform and to summarize the advantages and
disadvantages of the existing teaching model. 'e network
security independent learning platform developed in this
paper solves the problems of existing network security
online learning platforms by introducing personalized
recommendation algorithms [11]. 'e platform actively
mines learners’ learning interests and learning preferences,
filters other irrelevant content, and provides learners with
accurate personalized recommendations by using the user-
based collaborative filtering recommendation algorithm
proposed earlier, so that information valuable to learners
(such as learning routes and learning resources) can be
recommended to that learner. 'is saves learners’ time and
improves their learning experience and learning efficiency.
On the other hand, it also improves learners’ recognition and
reliance on the platform and establishes a long-term and
stable relationship between the platform and learners, thus
laying the foundation for better access to learner-related data
later. 'is paper researches personalized recommendation
technology proposes a new user-based collaborative filtering
recommendation algorithm and applies the algorithm to the
network security self-learning platform, so that it can help
each learner find the learning resources they need as soon as
possible and improve the learner’s learning interest and
learning efficiency.'e work in this paper is of great value in
both theoretical research and practical application, especially
in improving the quality of cybersecurity personnel training.

2. English Optimization Design of a
Collaborative Filtering Algorithm

2.1. Improved Collaborative Filtering Algorithm.
Collaborative filtering is to recommend to users their
favourite things based on similar preferences. Specifically, if
two users rate some items roughly the same, they may also
rate other items roughly the same; if most people have
similar preferences for some items, then an unknown user
will have similar preferences for those items. Many col-
laborative filtering algorithms use the nearest neighbour
technique; i.e., they use some computational method to
calculate the similarity between users. 'erefore, the core of
these collaborative filtering algorithms is the similarity
calculation, which calculates the similarity between users or
items to predict the ratings of items, and finally, the N items
with the highest ratings are displayed to the users. 'e
recommendation system looks for patterns in users’ selec-
tion behaviours and preferences identify users with similar
preferences and make recommendations based on similar
users [22]. 'e user preference information collected by the
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system will play a decisive role in the effectiveness of the
system’s recommendations. Since there are many kinds of
information that users can provide to the system, it is a
prerequisite for the success of a recommendation system to
select the user preference information that is critical to the
recommendation and to preprocess this user preference
information effectively. Usually, the preprocessing of user
information includes grouping or weighting user informa-
tion to obtain a two-dimensional rating matrix reflecting
user preferences, where the columns of the matrix are a list
of users and the rows are a list of items, and each rating data
is a user’s preference for a certain item, as shown in Figure 1.

Calculating the similarity of users is the key step of the
collaborative filtering recommendation algorithm, in which
we need to calculate the similarity between different users
first. Based on the result of similarity calculation, the k
nearest neighbours of the target user can be determined (i.e.,
the k users that are most like the target user are the nearest
neighbours of the target user). In the user-item matrix, the
user’s personal rating preferences influence themagnitude of
the rating value [23]. In the process of similarity calculation,
the variability of the values will represent the variability of
the similarity calculation results. 'e classical cosine simi-
larity does not consider the different rating scales of different
users; for example, in the case of rating range 1–5, for user A,
a rating above 3 is his favourite, while for user B, a rating
above 4 is his favourite. For the above problem, it is nec-
essary to extend the classical cosine similarity to avoid the
problem that different users have different scales of ratings.
For the above problem, a commonly accepted approach is to
use “modified cosine similarity” to calculate the similarity
between users. 'e modified cosine similarity can effectively
solve the problem that different users have different rating
scales by subtracting the average rating of the items.
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After calculating the similarity of any two users, the setN
of nearest neighbours of the target user can be found, and
then the Top-N model can be used to recommend items for
the target user. First, the set N of nearest neighbours of the

target user x is obtained based on some similarity calculation
method; second, the elements in the set N are sorted
according to the predicted ratings to obtain the set of col-
umns of Top-N; finally, the predicted values of the ratings of
the target user x are calculated using the Top-N set with the
following equation:
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Compared with other similarity calculation methods, the
Jaccard coefficient is more suitable for dealing with sparse
data. However, the Jaccard coefficient does not consider the
specific rating values of users for the items, but only whether
the users have rated the items, which leads to the accuracy of
the similarity calculation results among users. In this regard,
we combine the Jaccard coefficient with the modified cosine
similarity and use the Jaccard coefficient to improve the
modified cosine similarity to solve the problem of accuracy
degradation caused by sparse data. 'e formula of the
modified cosine similarity optimized by the Jaccard coeffi-
cient is shown below:
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'e modified cosine similarity is more suitable for sit-
uations where users have many common rating items, while
the Jaccard coefficient is more suitable for situations where
users’ ratings are clustered and the rating distance is short.
'e optimized modified cosine similarity combines the
advantages of both and is more widely applicable. 'e
optimized modified cosine similarity not only takes into
account the scale of different users’ ratings and the influence
of users’ rating values on the similarity calculation results
but also takes into account the user preferences implied by
the rating distribution, which increases the accuracy of user
similarity information [60] and avoids the influence of data
sparsity, thus improving the accuracy of similarity
calculation:
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Further improvements are made to the modified cosine
similarity. Since the weight considers the proportion of the
common rating items of the users and the high and low

values of the users’ ratings of the items, introducing weight
in the modified cosine similarity will help to further improve
the accuracy of the similarity calculation.
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Whether it is data mining or neural network model
training, data cleaning is quite an important part, the good
or bad data cleaning will directly affect the model effect and
the conclusion, with the continuous development of com-
puter technology, and in data cleaning, there is a set of more
practical process and method.'e process is roughly divided
into the preprocessing stage, processing missing data, re-
moving data with the wrong format, removing data with
wrong logic, etc. In the data preprocessing stage, it is found
that there are many problems in the original data; for ex-
ample, some exercises are not parsed, some exercises have
duplicated data, some answers to exercises are written
unreasonably, etc. All these problems must be solved in the
data cleaning stage. In general, missing value processing can
be carried out in the following four steps: determining the
range of missing values, removing unwanted fields, com-
pleting missing values, and rejudging whether there are still
missing values. In the data preprocessing, it is found that the
missing part of the exercises is mainly the parsing part, and
the parsing is indispensable as an important part of each
exercise, so the range of missing values is set as the parsing
part of each exercise, and the missing values are made up by
imitating the way the parsing of other topics is written;
otherwise, the data will be deleted directly.
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A graph convolutional neural network is a neural network
model that performs a convolutional operation on a graph.'is
convolutional operation has many similarities to the con-
volutional operation in convolutional neural networks, such as
weight sharing, local connectivity, and multilayer networks. In
the middle school English knowledge graph there are many
exercise nodes and interconnected edges; in representing one of
the exercise nodes, the model will use its surrounding nodes to
represent this node; this is the process of graph convolution in
the process of convolution; the features of the exercise nodes
around this exercise node will have an impact on the repre-
sentation of the current exercise node; the essence of this
process is feature extraction; as the number of model training
continues to increase, deeper features are extracted. A graph
convolutional neural network has multiple hidden layers, and
in a multilayer graph convolutional neural network, the
propagation rules between layers are defined by equation (7).
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Multiple convolutional layers can be stacked in the
neural network, and each convolutional layer is composed of
the above equation (8). As the number of convolutional
layers increases, the parameters in the model also increase,
which leads to the emergence of the problem of slow
computation and overfitting of the model. To prevent the
above problems, the number of convolutional layers is set to
2 in this paper, and its forward propagation model can be
simply written as equation (9).
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In generating the middle school English knowledge
graph, whether there is a connection between two nodes is
determined by the cosine similarity of the two exercise
sentence vectors, and when the thresholds are different, the
number of edges in the generated knowledge graph is dif-
ferent and the model results are different.

2.2. EnglishLearningPlatformDesign. 'e overall goal of the
cybersecurity self-directed learning platform is not only to
provide traditional online learning functions, but also to
provide personalized learning recommendation services, i.e.,
to collect and organize learners’ basic personal information,
rating information, and historical learning behaviour rec-
ords, to realize a personalized learning recommendation
service for cybersecurity self-directed learning by using a
Novel User-based collaborative filtering recommendation
algorithm (NUCF) proposed in Chapter 3. NUCF is pro-
posed in Chapter 3 to realize a personalized learning rec-
ommendation service for cybersecurity self-directed
learning. Compared with the user’s online learning expe-
rience, the platform pursues the user’s personalized service
experience more. In the current Internet information era,
there are increasing online learning platforms for cyberse-
curity, which share a large amount of learning resources and
data, but they are unable to recommend to users the re-
sources they want from the huge amount of cybersecurity-
related learning data. 'is is the main goal of the cyberse-
curity self-directed learning platform developed in this paper
[24]. 'e cybersecurity self-directed learning platform de-
veloped in this paper will break the limitation that tradi-
tional cybersecurity online learning platforms are only used
for sharing and using learning materials. By introducing
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efficient personalized recommendation algorithms, it helps
clueless learners to find a set of learning routes and related
learning materials suitable for themselves among the huge
data of learning materials.

'e network security independent learning platform has
four main functional modules: information management
module, user management module, personalized learning
recommendation module, and main learning module. Each
module is further divided into different functional sub-
modules, which collaborate, thus making the whole platform
efficient and concise, reducing users’ unnecessary searching
and searching time and realizing efficient learning, as shown
in Figure 2.

Before building the network security independent
learning platform, the most critical step is the research and
analysis of the platform requirements. 'e platform re-
quirement research and analysis are the key to reflect the
value of this platform. 'e demand research and analysis of
this platform considers the influence of many specific factors
in the real environment, such as the necessity of platform
development, technical support for development, market
competitiveness, development and maintenance costs, and
other factors. We analysed the requirements from all aspects
to lay the foundation for the design and development of the
platform and reduce unnecessary troubles in the develop-
ment process. Before the formal development work was
carried out, we also conducted a series of assessments on the
feasibility of the network security independent learning
platform and other indicators, and the assessment results
were that the platform design, development, operation, and
maintenance needs can be completed through technical
means; also, the design, development, operation, and
maintenance of this platform have economic feasibility and
legal feasibility. In the following, the feasibility of this
platform will be analysed from three aspects: technical
feasibility, economic feasibility, and legal feasibility.

'e information management module is set for the plat-
form administrators. 'is module helps platform adminis-
trators to maintain and manage the platform better so that the
platform can run stably for a long time and can be expanded
effectively. 'e module updates the learning resources of the
platform so that the platform can be maintained and the in-
formation can be updated so that the platform can be most
effective.'emodule uploads relevant book information to the
database and queries, updates, and deletes book information.
Book information specifically includes the book title, book type,
book difficulty, book description, etc. After the user logs in, the
platform will recommend relevant book information for him/
her.'e design of the study route recommendation function is
like the study resource recommendation, with slight differ-
ences. If the user has previously made a study route, the study
route table will be read and passed to the user. If the current
user has not developed a learning route, the NUCF algorithm is
utilized to recommend a personalized learning route for the
user. Also, when the user’s ability level reaches a certain
standard, the platform will determine whether the user will get
into the next stage of learning, to readjust the learning route to
suit the current user’s level and provide personalized recom-
mendation services for registered users.

'is module is an auxiliary module of the platform, and
the user learning data collection mainly serves the per-
sonalized learning recommendation module. 'e module
will record, collect, and format the data and related be-
haviours of users when they use the platform and store them
separately by different users. When users use the function of
the personalized learning recommendation module, the data
collected by this module will be used as the input of the
NUCF algorithm; i.e., it provides effective data support for
the NUCF algorithm, as shown in Figure 3.

'e adaptive learning system is applied to the pc ter-
minal, and the main user groups of the system are mainly
four categories: students, teachers, faculty, and adminis-
trators. After entering the system, students can browse the
course information, exam list, system announcement, etc.,
and choose suitable and preferred resources for learning.
After learning proceeds to a certain stage, they can choose to
enroll in the exam resources released by the course teachers,
and the system performs all-round analysis and interpre-
tation of the exam results according to the students’ answers
to help students understand their conditions and clarify their
learning goals and learning tasks. By accurately recording
students’ learning behaviours (resources clicked and time
points, doing records and accuracy rate, test questions
containing knowledge, resource return rate, etc.) to obtain
each student’s exclusive learning log, analysis system makes
scientific and intelligent analysis, to provide personalized
exams for each student. Teacher users can monitor and
manage teaching resources after logging into the system and
at the same time realize the functions of creating courses and
uploading courseware resources and test paper resources,
submit the uploaded teaching resources to faculty affairs for
review, and then release them to the system platform if they
pass the review and return the teaching resources that fail to
pass the review to teacher users for further modification and
adjustment, when teachers teach courses for examinations.
Also, teachers have the right to monitor the analysis of
students’ learning ability, so that they can view the analysis
of students’ exams and cognitive diagnosis of each student
after each exam, which is convenient for timely adjustment
of teaching progress and learning content.

Academic affairs are responsible for the audit and
management of system education resources and system user
viewing and management, as well as the release of teaching
resources and announcement information, audit the
uploaded teaching resources and release them to the system
platform, and return them to teacher users if they do not pass
the audit, to ensure the high quality of system platform
resources and timely release of announcement information
related to education teaching, course resources, and ex-
amination information. It is convenient for students and
teachers to understand the latest courses and other related
contents; the statistical analysis of the registration situation
of courses and exams is displayed, which can understand the
learning status of students and the popularity of the courses,
to prepare for the development of the next phase of course
plans. 'e administrator is the manager and maintainer of
the adaptive learning system, assigning appropriate per-
missions to the users of the system and managing all the
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resources of the system to ensure the continuous and safe
operation of the system and provide services.

2.3. Performance Analysis Design. 'e teaching targets are
sophomore students, whose intellectual development tends
to mature and their cognitive ability has further improved.
Students’ ability to acquire information in English, inter-
nalize information, analyse information, and solve problems
has been improved, and the pretest questionnaire shows that
students in this class want to improve in vocabulary and
grammar teaching, so the teaching design should pay special
attention to improving students’ ability in vocabulary and
grammar. When analysed in terms of learners’ learning
styles, most students are still willing to accept the teaching
style of blended learning mode. Prelearning before class is an
important part of blended learning, in which students
complete independent learning through the prelearning
materials provided by Sequoia Smarting and test the effect of
self-learning through prelearning tests. 'e preliminary
understanding of their learning deficiencies enables more
targeted classroom learning, which is conducive to the
development of teachers’ classroom teaching and the ex-
pansion of their knowledgeability in classroom lectures, as
shown in Figure 4.

At the end of each lesson, the platform will collect
students’ evaluation of the teacher. 'e evaluation will be
used for the teacher information display page display, and
the rating data can also be used as calculation data when the

teacher is recommended. Also, this evaluation contains
feedback on the quality of the lesson, which is used for the
subsequent optimization of the platform content. 'is
module will introduce the process of student evaluation of a
lesson. To make the personalized learning path generation
more reasonable, it is necessary to generate a difficulty value
for each exercise and to rank the exercises according to their
difficulty value when generating the personalized learning
path. 'ere is no unified standard or criteria for the as-
sessment of the difficulty of the exercises. In this paper, the
difficulty of the exercises is examined in three aspects: the
presence of superlatives in the exercises, the similarity of the
answers, and the number of knowledge points examined in
the exercises, where the similarity of vocabulary is divided
into near-synonyms and morphological similarities. For
essay and translation questions, it was not possible to assess
the difficulty level based on the above aspects. For these
questions, the difficulty level was set as the average of the
difficulty level of all the exercises.

In this paper, we crawled some of the exercise data with
difficulty values from the Internet, analysed the batch of
exercises from the above three aspects respectively, sum-
marized the conclusions in Table 1 for different assessment
perspectives, and corresponded the three difficulties of easy,
medium, and difficult to the scores 1, 2, and 3, respectively.

After the personalized knowledge graph is generated, all
the exercise nodes in the knowledge graph are labelled, and
the similarity between the student’s work and the exercise
nodes is used in the personalized knowledge graph. 'e
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exercises that make up the personalized learning path are
selected. After that, personalized learning paths are gener-
ated according to the difficulty level of the exercises. In this
paper, we use the similarity between the exercise nodes to
select the exercises and borrow the ideas of prim algorithm
and mask algorithm. When using the prim algorithm to
generate the minimum spanning tree, the vertices are first
divided into two categories. One is included in the tree in the
process of finding, and the other is not yet included in the
tree; in the generation of the minimum spanning tree, the
starting state of all vertices is classified as the second category
[25]. After that, any vertex is selected as the starting point
and moved from the second class to the first class; then the
vertex with the smallest weight between the vertices in the
second class and the first class is found and moved from the
second class to the first class, until there are no vertices in the
second class. 'e Kruskal algorithm was issued by Joseph
Kruskal in 1956 and fully embodies the idea of a greedy
algorithm. Kruskal algorithm in generating the minimum
spanning tree first constructs a subgraph containing only n
vertices, and the set of edges is empty. 'e vertices in the
subgraph are regarded as the first thing you need to do is to
select an edge with the smallest weight from the set of edges;
if the two vertices of the edge belong to different trees, it will
be added to the subgraph, that is, the two trees into one tree,
and vice versa; if the two vertices of the edge fall on the same
tree, it is not desirable and should take the next edge with the
smallest weight and try again, until the subgraph contains
n− 1 edges. In this paper, the exercise nodes are selected
from multiple nodes and the neighbouring nodes with the
greatest similarity to these nodes are found, and the simi-
larity between the exercise nodes can be regarded as the
weights on the edges. 'e exercise paths generated in this
paper require that the similarity between the exercise nodes
connected by edges in the path is the greatest, which is
consistent with the idea of generating a minimum spanning
tree. Also, it is not required in this paper that all the selected
exercise nodes are connected.

3. Analysis of Results

3.1. Analysis of Filtering Algorithm Results. Students’
learning process and practice process are essentially the
learning and consolidation of knowledge points. Based on
the analysis of students’ learning logs, we can construct
students’ exclusive ability portraits and recommend and
practice learning resources according to their abilities, which
can achieve more efficient and targeted learning. 'e system
precisely records the process of students doing the questions,
including the steps they took, the knowledge points in-
volved, and the time when the actions were taken, etc.
'rough the analysis of the learning logs, students can
pinpoint the reasons for their practice errors and truly
master the unskilled knowledge points. Transforming the
logs of students’ interactions with test questions into the
assessment of students’ ability based on knowledge points
helps students and teachers understand their learning status
and carry out timely learning and consolidation. After
obtaining the students’ ability portrait, the learning resource

recommendation module adopts the personalized test re-
source recommendation method based on deep learning to
recommend personalized test questions and further evalu-
ates the recommendation results to ensure that the difficulty
of the recommended resources is in a reasonable and ap-
propriate range, so that the recommended results are not too
easy, as shown in Figure 5.

'e evaluation subjects of this learning model are di-
versified, and the evaluation mainly consists of students’
evaluation, group members’ evaluation, teacher’s evaluation
of students in the class, and the Sequoia Smart Platform’s all-
around recording of data of the whole process. 'e data
recorded by the new lecture mode include the efficiency of
students in the learning class, the correct rate of pretest and
test questions in class, etc. 'e above data can be fed back to
students in real-time in the Sequoia Smart Platform to
achieve the function of reminding and motivating students,
as shown in Figure 6.

For students, after the class is finished, the teacher will
have the exercises pushed, and after the students finish, the
teacher can make an evaluation according to the students’
completion, and the platform will also reward different
students with corresponding gold coins according to their
completion. According to the previous teaching model, the
teacher’s evaluation of students is essential. 'erefore, the
blended learning model can take this advantage and com-
bine the teacher’s evaluation of students’ class participation,
answering questions positively and correctly, written as-
signments, test scores, etc. 'e evaluation of this model
belongs to process evaluation, in which the quantitative
evaluation is mainly conducted and recorded by the data of
Sequoia Smart Platform, and the statistical objects include
the teacher’s evaluation of students’ learning status and
learning effect.

'e qualitative evaluation includes the evaluation among
group members and the teacher’s evaluation of students’
performance during the lecture. 'e experiment took three
months, and by comparing the English test scores of the
students in the two classes before and after the experiment,
the statistics were tabulated to observe the changes produced
by the two scores before and after the experiment and to
observe whether the changes were significant and to what
extent they had changed. It is in the range of moderate
correlation and its sig value is also less than 0.5, which is
within the norms of the T-test. According to Figure 7, the sig
value of the control class was equal to 0.105 while the sign of
the experimental class was equal to 0.001. 'e control class
was greater than the standard value of 0.05 while the ex-
perimental class was less than 0.05, which indicates that
there was a significant difference between the pre- and
posttest scores of the experimental class, which means that
the hybrid learning model based on the intelligent platform
had a significant impact on the students’ learning outcomes.

3.2. Analysis of Platform Optimization Results. After three
months of blended learning, 97.9% of the students gave
feedback that this learningmodel has improved their interest
in learning and they like the class more, and this kind of class
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can make students understand the new knowledge faster,
which means that this blended learning mode helps to
improve students’ interest in learning; 93.7% of the students
think that their learning initiative has improved; 91.7% of the
students have improved their self-learning ability; 93.8% of
the students think that they can manage their learning time
consciously and playfully after the smart platform, and they
can form good learning habits. 93.8% of the students think
that they can manage their study time consciously and
systematically after learning on the intelligent platform and
can form good study habits; 91.7% of the students are more

willing to carry out cooperative learning with their class-
mates than before. 'e comparison of the before and after
questionnaires of the above questions shows that using
blended learning mode can improve students’ learning
ability, as shown in Figure 8.

After the three-month teaching experiment, to have a
deeper understanding of students’ knowledge and skills
level, students’ classroom satisfaction, students’ learning
ability, and students’ acceptance of the blended learning
model were evaluated. After the teaching experiment, an
interview was conducted in November 2018 with a random

Selected process routes
(chemistry and yields)

Process simulation
model

(aspen engineering
tools)

Energy efficiency study
(pinch analysis)

Scope building/
estimating

Process concepts
(PFD)

Mass and energy
balance

Equipment sizing
heat integration study

Heat exchanger
networks

Detail estimating,
financial analysis

Library/database

Technology evaluation
design feasibility

Investment, operating

Conceptual design,

Process optimization

Process library

Product intermediates

Figure 4: Performance design framework.

Table 1: Difficulty and ease of analysis.

Evaluation angle Problem situation Degree of difficulty Points

Super vocabulary
Nonsuperclass vocabulary Simple 1

Have 1 or 2 superclass vocabulary Medium 2
More than two superclass vocabulary Difficult 3

Answer similarity
'e answers are not similar Simple 4
Both answers are similar Medium 5

More than three answers are similar Difficult 7

Survey the number of knowledge points
Examine a knowledge point Simple 2

Investigate two knowledge points Medium 3
Investigate more than two knowledge points Difficult 2
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sample of four students from the subject class and the
teacher of the class based on the postexperimental ques-
tionnaire distributed. 'e advantages of interviews are that
they allow face-to-face communication with the study
subjects, clearer questions, more specific views obtained
from the subjects about the survey, better understanding of
students’ specific ideas and perspectives, and more com-
prehensive feedback on the issues. 'e environment and
atmosphere of the interviews were relaxed, stress-free, and
relatively authentic, and the entire interview process was
conducted using an audio recording tool for later data
compilation, as shown in Figure 9.

'e academic affairs page facilitates the management of
faculty information by faculty members, including teachers
registered under that faculty and the courses, tests, and other
resources they publish, students enrolled in courses or

exams, and exam score management. 'e main function of
the backend part of the adaptive learning system is to realize
the management of system resources, and the user groups
targeted are teachers, faculty members, and system ad-
ministrators. Among them, teacher users realize the man-
agement of course resources (including courses and test
questions); academic affairs users realize the management of
teachers, students, course resources, fee payment resources,
etc.; administrator users realize the management of system
users and corresponding rights, as well as the maintenance
of resources, as shown in Figure 10.

Module testing is the testing of the system, the smallest
design unit. Firstly, it is compiled and checked to modify
syntax errors; then, regarding the detailed design document
of the adaptive learning system, the module interface, ex-
ecution path, error handling path, and boundary conditions
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Figure 5: Performance comparison chart.
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of each functional module of the system are tested and
evaluated; finally, the errors checked are corrected to ensure
the normal operation of each module. System testing of the
integrated system is carried out with the requirements
definition at the beginning of the system design as a ref-
erence to ensure that the implemented functions and per-
formance meet the specified requirements. 'e adaptive
learning system is to guarantee that administrators, faculty,
teachers, and student groups work together to provide
students with specific functions such as online learning,
learning analysis, and personalized testing. After system
testing of adaptive learning under the guidance of adaptive
learning system design in Chapter 2, it is ensured that this
system can meet the expected requirements and operate
normally. 'e role of the acceptance test is to show that the
developed system program can work according to the ex-
pected standard. However, due to the limited development
environment of the system, this part of the testing work was
participated by the students in the lab on behalf of the
system, and the tests included some tests related to the user’s
usage steps and performance functions of particular interest
to the user, while the purely technical tests were not con-
ducted. 'e system accomplished the target work, but there
is still room for improvement in the smoothness of the
system operation.

4. Conclusion

'e current social technology is changing very fast and
artificial intelligence is slowly being combined with edu-
cation, which requires teachers in the new era to constantly
update and explore innovative teaching methods to improve
teaching effectiveness. 'e blended teaching mode based on
an intelligent platform is a new teaching model, which is a
combination of technology and modern teaching. 'ere is
still relatively little use of the blended learning model in high
school English teaching, so the author’s research is to build a
different model for the combination of those. 'is paper
designs a hybrid online and offline teaching model based on
online learning space and applies it to the teaching of higher
education courses and tests the application effect of online
learning space for college students to improve the learning
initiative and learning effect of college students in online
learning space and to promote the reform of higher edu-
cation teaching. 'e overall architecture design, functional
module design, and database design of the platform were
carried out. 'rough the functional module design, the
entire platform is decomposed into several submodules with
low coupling and high cohesion, and we have analysed the
design method of each submodule in detail. Different
modules collaborate to make the platform run and operate
concisely and efficiently, thus reducing users’ unnecessary
searching and searching time and achieving efficient
learning.
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