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With the rapid development of the Internet, traditional teaching models can no longer meet the needs of talent training in colleges
and universities, and reform is imperative. With the advent of the era of big data, the emergence of a large number of rich and
diverse teaching resources, MOOC (Massive Online Open Course), microclasses, flipped classrooms, and other teaching
models on the Internet has provided reform thinking and directions for teaching reform. This model divides the entire
teaching design into two major modules: SPOC (Small Private Online Course) platform teaching activity design and flipped
classroom teaching activity design, and applies this model to the actual teaching of open education, designing detailed teaching
activity plans, in a real teaching situation. This study uses questionnaire surveys and interview surveys to investigate the basic
personal situation of course learners, learning expectations, course participation, learning experience, and learning effects. It is
planned to use the questionnaire star platform to issue and return questionnaires and use EXCEL and SPSS software to analyze
the data and perform analysis and processing, combined with in-depth interviews with learners and professors for
comprehensive analysis, so as to obtain the most true views of students and teachers on this model. In this process, we collect
a variety of data from the SPOC platform and the flipped classroom platform, including feedback from students studying on
the SPOC platform before class, observation of students’ learning attitudes in flipped classrooms to display of students’ results
after class, and academic performance, summarize experience based on the analysis results, and optimize the teaching design
plan. In classification algorithms, support vector machines (SVM) are widely used due to their advantages such as less
overfitting and inconspicuous dimensionality of feature vectors. The traditional SVM algorithm is not suitable for processing
large-scale data sets due to factors such as high time complexity and long training time. In order to solve these shortcomings,
parallelizing the SVM algorithm to process large-scale data sets is an effective solution. On the basis of comparison, a SPOC-
based flipped classroom teaching design model was constructed, and empirical application was carried out in the Open
University, in order to promote the sustainable development of open education.

1. Introduction

Big data technology is gradually playing an important role in
various fields; it is also promoting the integration of informa-
tion technology and courses to a new level [1]. As a novel
information technology platform, MOOC has been widely
used in the subject teaching of colleges and universities.
Flipped classroom is a new teaching model that has been
enriched and developed in the past educational theory and
technology in recent years [2]. The quality education of
graphic design in colleges and universities is an indispensable
part of quality education. In recent years, it has received more

and more attention from colleges and universities [3].
Graphic design quality education in colleges and universities
is to comprehensively improve the aesthetic ability of college
students in the graphic design culture so that college students
can feel the power of humanistic care and absorb the rich cul-
tural, historical, and creative connotations contained in
graphic design, thereby enriching college students’ humani-
ties feelings, to construct a diverse knowledge system of col-
lege students [4]. With the continuous development of
informatization, the integration of information technology
and graphic design quality education in colleges and univer-
sities has continued to deepen. Big data will usher in a new
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era of comprehensive and deeper integration of information
technology, education, and teaching. Educational informati-
zation is also facing the transition from IT (information tech-
nology) to DT (data technology) [5]. From now on to the
future, mobile Internet has deeply integrated people’s lives,
including education. From the perspective of the develop-
ment of educational concepts, the characteristics of informa-
tion technology better meet the needs of teaching students in
accordance with their aptitude, personalized teaching, and
paying attention to the development of each student [6].

Big data is a 4V (large volume, fast processing speed,
many types, and great value) information technology recog-
nized by the academia and the industry [7]. The generation
of big data comes from the rapid development of informa-
tion technology and the extensive application of the Internet,
mobile Internet, and the Internet of Things. People and
objects are called nodes that can be recorded and tracked
in the networked society [8]. It is information technology
that continues to integrate into people’s lives. People and
even objects will leave data traces in the information system,
such as the use of social media, e-commerce, and online
learning [9]. Fast processing speed means that the process-
ing speed of big data is higher than in the past. Since many
fields require near real-time data analysis, the storage and
computing capabilities of large data are required to be higher
than the previous data processing methods, but the storage
and computing capabilities are large. While increasing the
range, it also requires lower cost than the previous informa-
tion system. Therefore, in the field of big data technology, in
recent years, a scheme based on the Hadoop technology sys-
tem has appeared, which basically meets the requirements of
big data storage and computing [10]. Many types mean that
the current data generated by various information systems is
more similar to unstructured or semistructured data such as
video, audio, pictures, and text. Therefore, big data technol-
ogy needs to deal with unstructured data [11]. However, due
to the huge amount of data and various types of data, data
mining is needed to realize the value of the data [12].

This article is based on clarifying the related concepts of
big data technology, MOOC, and flipped classroom. The
relationship model between the three is proposed, that is,
big data is the technical basis, MOOC is the application plat-
form, and flipped classroom is the theoretical basis. This
paper uses the support vector machine algorithm and big
data technology to study the parallel SVM algorithm based
on the Hadoop platform, analyzes the massive learning data
in the MOOC platform, and dynamically predicts whether
the learner can finally obtain the certificate during the learn-
ing process to help learners understand their own learning
status, and the MOOC platform can also provide learners
with customized learning planning and guidance based on
this indicator to increase the rate of MOOC certificate acqui-
sition and promote the development of the MOOC platform.
At the same time, this article also proposes a model of inte-
grated development among the three, in order to promote
the practice of graphic design quality education in colleges
and universities in the era of big data. The model divides
the entire teaching design into two modules: SPOC platform
teaching activity design and flipped classroom teaching

activity design. We apply this model to the actual teaching
of open education to design detailed teaching activities. With
reference to the above-mentioned understanding of SPOC,
flipped classrooms, and MOOCs, this research applies the
improvement and reshaping of MOOC resources to small-
scale specific groups of people, which is supplemented by
SPOC lecture videos and online interactive evaluation func-
tions in traditional campus classrooms, through learners’
personalized learning methods, accepts knowledge and
meaning to construct new knowledge and integrate the pro-
cess of online and offline interactive communication
between teachers and students, and explores a flipped class-
room with adaptive learning as a service and “individualized
learning” as the concept teaching mode and teaching activity
design.

2. Related Work

In terms of the construction of instructional design model,
the current domestic and foreign researches on the construc-
tion of SPOC-based flipped classroom instructional design
model are still lacking. More scholars are concerned about
the connotation, characteristics, and characteristics of
SPOC. In terms of teaching methods and other issues, there
is still a lack of research on the promotion of open education
learning under the flipped classroom environment of SPOC
[13]. At the same time, the flipped classroom was rated as
one of the top ten educational technology events by the
famous online education media in the United States. In
recent years, the flipped classroom teaching model has
become a hot topic in the field of higher education and edu-
cational technology at home and abroad [14]. Professor Hew
[15] believed that the new teaching model based on the
flipped classroom model technology may be another major
innovation after the class teaching model. In the United
States, some colleges and universities and scientific research
institutions have also carried out research on the domestic
and foreign flipped classrooms and national flipped class-
room teaching practices. However, there is still a lack of
research on the construction of SPOC-based flipped class-
room teaching design models. Classroom instruction design
mode is a relatively new research focus. To solve these prob-
lems, Decheng and Jinxin [16] proposed SPOC, which was a
small-scale private online course. They believed that MOOC
is only a supplement to classroom teaching and cannot
completely replace traditional teaching. When MOOC is
developed to be able to contribute to teacher utilization, stu-
dent output, student self-learning ability, and learning par-
ticipation, MOOC will develop into SPOC. Stephany [17]
found that from MOOC to SPOC, it provided resources,
environment, and ideological support for students to trans-
form from external learning to internalized learning. SPOC
surpasses MOOC in terms of operation mechanism, teach-
ing format, teaching process, and teaching structure. In
terms of operating mechanism, a “small-scale (less than
500 students)” and “exclusive access condition” mechanism
is proposed for online courses, which greatly reduces the
complexity of learner management; it stimulates indepen-
dent learning motivation, enhances learning interaction,
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and improves the course completion rate and learning effect;
in terms of teaching format, SPOC is committed to develop-
ing blended learning, which is beneficial to deeply integrate
the advanced ideas of MOOC with traditional teaching.

Domestic scholars have different opinions on its use in
teaching. King and others [18] believed that flipped class-
rooms were not only conducive to the humanization of edu-
cation but also promote the harmonious reconstruction of
teacher-student relations. However, there are also scholars
who say that flipped classrooms are useful. There are few
applications in the classrooms of primary and secondary
schools, and they believe that this teaching method is not
binding on young learners. However, in higher education
and open education, it is more widely used for learners with
learning autonomy. By summarizing the opinions of rele-
vant scholars at home and abroad, it can be considered that
flipped classroom is a learning and teaching model suitable
for students who have an active learning attitude willing to
take up their spare time and have basic self-study capabilities
and self-study equipment that can watch online videos. Wu
[19] believed that the evaluation of flipped classrooms
should be completed by experts, teachers, peers, and learners
themselves. Flipped classroom not only pays attention to the
evaluation of learning results but also pays attention to the
evaluation of the learning process through the establishment
of student files of students, so as to achieve quantitative eval-
uation and qualitative evaluation, formative evaluation and
summative evaluation, and individual evaluation and group
evaluation. Zhang [20] pointed out the problems encoun-
tered in the practice of flipped classrooms: objective factors
include the school’s current teaching facilities and subject
adaptability and subjective factors include teachers’ beliefs
in educational reforms and teachers’ professional capabili-
ties, and proposed solutions [21].

3. Construction of a Flipped Classroom
Platform for Big Data Courses Based on
Graphic Design MOOC

3.1. Distribution of Graphic Design Modes. The flipped class-
room teaching model is divided into four stages. The first
two stages are guided by teachers, and the latter two stages
are actively carried out by students. Experiential engage-
ment: it uses interactive forms such as games and simula-
tions, experiments, community activities, and artistic
activities. Conceptual connections: it provides video and
audio courses, rich websites, and online discussions. Mean-
ing making: it uses blogs, experiential videos, audiovisual
reflections, and quizzes to present ideas. Demonstration
and application: it includes creative and personal activities
and displays. Figure 1 shows a schematic diagram of the
graphic design pattern distribution.

Suppose that in system s, input x and output y have some
unknown relationship, that is, there must be an uncertain
probability Fðx, yÞ, and an optimal function can be found
in the function set according to the training samples. R rep-
resents the probability of output between system S and
learner LM, that is, the probability of classification error.

Calculating the joint probability Fðx, yÞ, you can find the
minimized expected risk R. Since the joint probability Fðx,
yÞ is unknown, R cannot be directly calculated and mini-
mized. However, using the theorem of large numbers, based
on the known training sample set, an arithmetic average can
be used.

A = x ið Þ, y ið Þð Þ ∣ x ið Þ, y ið Þ ∈ Rf g, i ∈N: ð1Þ

When the dimension of the function set is relatively
high, the empirical risk is small at this time, but the expected
risk is not the smallest, which will make the generalization
ability of the function set weaker, which is a phenomenon
of overlearning. Principle of minimizing structural risk: we
decompose the function set S into a sequence of function
subsets, and then, the subset sequence has the following rela-
tionship:

f xð Þ − a × x ið Þ + bð Þ = 0, ð2Þ

∂g x, yð Þ
∂x ið Þ = 1,

∂g x, yð Þ
∂y ið Þ = 1:

8
>>><

>>>:

ð3Þ

For each subset, there is a certain confidence range,
within which the function with the least empirical risk is
searched. For different subsets, as long as the set with the
smallest sum of the confidence range and the smallest
empirical risk is selected, the subset of the function with
the smallest expected risk can be obtained. Therefore, the
principle of structural risk minimization refers to finding a
balance between the generalization ability of the function
set and the complexity contradiction.

∣s x, pð Þ∣ =
ffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffi

x 1ð Þp + x 2ð Þp+⋯+x nð Þpp

q

: ð4Þ

As the function subset continues to increase, its empiri-
cal risk continues to decrease, but the corresponding confi-
dence range continues to grow. The structural risk
minimization principle takes this situation into account so
that the confidence range and empirical risk are selected in
the function subset. In this way, the empirical risk is mini-
mized and the best boundary is found, and the minimized
expected risk can be obtained.

t × x ið Þ − r < 1, i < t,
t × x ið Þ − r > 1, i > t:

(

ð5Þ

Hadoop is a distributed system infrastructure, mainly
centered on HDFS (Hadoop Distributed File a System) dis-
tributed file system and MapReduce parallel computing
framework. With the emergence of Hadoop, developers
can use the advantages of clusters to write distributed appli-
cations that process massive amounts of data only by writing
Map and Reduce functions, without needing to understand
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the details of the underlying distributed network transmis-
sion and communication.

f x ið Þð Þ × a × x ið Þ + bð Þ − 1 > 0, ∀i = 1, 2,⋯,N: ð6Þ

Normally, the Secondary Node is in a dormant state.
Once the Name Node goes down, the Secondary Node will
be activated immediately and take over the Name Node to
manage the entire cluster.

C =
∑N

i=1∑
N
j=1 a ið Þ − x ið Þð Þ × a jð Þ − x jð Þð Þ
∑N

i=1∑
N
j=1 a ið Þ × a jð Þð Þ

: ð7Þ

Because the information of the Name Node changes
dynamically with the entire cluster, the Name Node and the
Secondary Node need to be synchronized to ensure that once
a problem occurs on the Name Node, the Secondary Node can
completely replace him. The actual operation of the client’s
data is to communicate with the Data Node through the
TCP protocol. This design enables a Name Node to manage
a large number of Data Nodes at the same time.

3.2. Cross-Validation of Big Data Algorithms. The curricu-
lum system uses the machine learning method [22–24] of
big data to understand the student’s time schedule and
arranges the graphic design courses inadvertently. It may
be when eating in the cafeteria or between professional clas-
ses. Evaluation indicators are more diversified, and team
learning has become an important part of the evaluation
indicators. According to the student situation of the school,

the learning unit with strong relevance to the big data course
is selected. The bottom layer of the framework is the Hadoop
platform, including HDFS and MapReduce. The upper layer
of the framework is the most commonly used classification,
clustering, and association analysis algorithms for analyzing
data. Classification analysis algorithms include support vec-
tor machines (SVM), decision trees, KNN and their corre-
sponding parallel algorithms, and clustering analysis
algorithms [25–27] including k-means; these algorithms
include classic algorithms and the most popular new algo-
rithms and have low time complexity and relatively good
clustering results. Figure 2 shows the big data algorithm
cross-validation flowchart. Each individual computing node
still trains the subsample set separately. The difference is that
the improved algorithm no longer merges the support vec-
tors obtained from the corresponding training sample subset
according to the two-by-two merge rule, but combines all
nodes. The samples corresponding to the support vectors
are extracted and combined, and then, the combined data
set is divided into the number of computing nodes in the
cluster and then handed over to all computing nodes in
the cluster to train and learn individually. All subsequent
layers follow the same rules. In this way, in the training
and learning of each layer, the computing power of all nodes
in the cluster is fully utilized, and no computing nodes are
left in an empty state and because the data size after the
block is compared with the previous SVM. All parts outside
the first layer should be small, which also reduces the size of
the corresponding data set, speeds up the training time of
the SVM, and improves the convergence speed of the opti-
mal solution.
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Figure 1: Schematic diagram of graphic design mode distribution.
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In order to improve the problems that exist when the
number of positive and negative samples differs greatly, we
adopt a weighted improvement method and use different
penalty parameters for the positive and negative sample sets.
This data set is mainly used to judge whether the learner can
pass the MOOC exam and obtain the certificate of comple-
tion based on the 6 characteristics of the students’ learning
behavior on a domestic MOOC site. We can apply this pre-
dictive model to the entire learning process of MOOC
learners and dynamically monitor the learning behavior of
learners so that we can provide them with customized ser-
vices during the learning process of MOOC learners. To
remind and help them obtain the final study certificate, the
main research content in this section is for the case where
the SVM algorithm has a large difference in the size of the
class sample in the two-class classification problem.

3.3. Optimization of Flipped Classroom Evaluation. In order
to ensure the effectiveness of online courses, MOOC has
made meticulous designs in all aspects of the course design.
According to the design concept of MOOC, the scope of
communication, the technology adopted, the applicable
objects, and the design of teaching objectives, there are three
main categories (cMOOC, xMOOC, and tMOOC). Among
them, tMOOC adopts a task-based learning method, which
is more suitable for graphic design quality education. The
past graphic design quality courses such as graphic design
appreciation and graphic design history are single and rela-
tively boring. Using MOOC’s task-based curriculum
approach, graphic design appreciation can be transformed
into learning team tasks, and the MOOC’s more powerful
platform communication capabilities can help each task
group complete the learning tasks. In addition, during the
learning task process, team and individual task reports and
evaluations can be carried out in stages, and the primary

evaluation method can be transformed into a process evalu-
ation method, which effectively guarantees the effectiveness
of the curriculum. In the classroom, according to the pre-
class online learning situation, teachers organize teaching
activities in a targeted manner, answering questions and
solving potential learning problems of learners and making
innovative applications. Research shows that what students
need most are not teachers’ explanations of knowledge or
concepts or colorful video learning, but when they encounter
difficulties in practice, and flipped classrooms can solve this
problem. Using the flipped classroom teaching model to
focus valuable classroom time on active project-based learn-
ing, while the relevant knowledge and materials of the
graphic design course itself require students to actively and
autonomously learn after class, teachers use various infor-
matization to learn independently and students can also
fully interact on the information platform.

Figure 3 shows the histogram of the flipped classroom
content design unit. The content design of video teaching
includes two units: Hadoop platform construction (applica-
tion part) and common algorithms for big data processing
and analysis (theoretical part). The application part includes
8 videos, and the theoretical part includes 10 videos. The
length of the video is between 10 and 15 minutes. When pro-
cessing data, the data will be divided into multiple blocks
according to the data to be processed and the function writ-
ten by the developer, and then, a map task will be started for
each block. After being scheduled by the MapReduce run-
time environment, it runs on several nodes in the cluster.
When all map operations in the cluster are executed, many
intermediate key-value pairs will be generated. The interme-
diate key-value pairs will be redivided into multiple groups
by a partitioner component. The MapReduce runtime envi-
ronment will schedule a reduce task to calculate each one.
After all reduce functions are executed, all calculation results

Hadoop 1 Hadoop 2

Training
set 1 

Training
set 2 

Training
set 3 

Training
set 4

Training
set 5

Training
set 6

Training
set 7

Training
set 8

Support vector machine 1 Support vector machine 2

Test set 1 Test set 2 Test set 3 Test set 4 Test set 5 Test set 6 Test set 7 Test set 8

Big data algorithm cross-validation

Decision tree A Decision tree B Decision tree C

Figure 2: Big data algorithm cross-validation flowchart.
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will be output to the specified location on HDFS, and the cli-
ent can read the calculation results from it. Usually, in a
MapReduce cluster, the node that receives the tasks submit-
ted by the client is called the master node, and there is a Job-
Tracker process on the master node that is responsible for
receiving specific tasks. The node responsible for executing
map or reduce tasks is called the slave node, and there is a
TaskTracker process running on the slave node that is
responsible for executing specific tasks. The MapReduce
program usually consists of mapper code, reducer code,
and related configuration parameters.

4. Application and Analysis of Flipped
Classroom Platform for Big Data Courses
Based on Graphic Design MOOC

4.1. Graphic Design MOOC Index Processing. The experi-
mental CPU model is Intel i3-3110M, the memory is Kings-
ton 1333Hz, the capacity is 2G, and Matlab2012. The SVM
algorithm used is the Libsvm-3.20 version toolkit. This
toolkit has been since version 2.8. The SVM training algo-
rithm uses an optimized SMO algorithm. Teaching evalua-
tion is an important way to test the achievement of
teaching results and course objectives, and it is also an
important means to evaluate the teaching quality of big data
courses. This data set is mainly based on 6 characteristics of
students’ learning behavior on a domestic MOOC site to
determine whether a learner can finally pass the MOOC
exam and get a certificate of completion. Figure 4 shows
the level distribution of the flipped classroom evaluation
pyramid. The six learning behavior features extracted in this
article are as follows: total number of times to watch videos,
total number of quizzes submitted, recording density, num-
ber of posts in forums, number of times to see posts on
forums, and how many days to register before the start of

class course. The main extractions are data structure,
machine learning [28–30], and advanced English writing
three MOOC courses. The specific description of the data
set is as follows: the number of sample points of the data
structure course m = 85302, the number of sample points
of the machine learning course m = 75791, and the number
of sample points of the advanced English writing course
[31, 32] m = 61218; the feature dimension of the sample
points n = 6, the learners who have obtained the certificate
are in the positive category, those who have not obtained
the certificate are in the negative category, and the number
of categories s = 2.

In this paper, different learning weights are assigned to
the learning trajectory of students on the school network
platform, combined with the characteristics of big data
courses, and the teacher and students jointly score the learn-
ing situation of each student. For example, the construction
of the Hadoop platform is scored by the teacher. The learn-
ing situation after class is scored by the students, and the
total score of each student is calculated according to the
weight as the usual score of the course and recorded in the
student’s score. A set of formative evaluation-oriented
assessment methods are designed: class attendance rate
15%, online test 5%, group presentation 15%, analysis report
15%, and final exam 50%. Figure 5 shows the pie chart of the
flipped classroom evaluation method.

The teacher team uploads the microvideos and other
resources made by SVM to the network platform for stu-
dents to download and watch. After the students complete
their self-study, they complete the online self-test assign-
ments. The size of the group is controlled within 5 people,
and each group of students selects part of the content for
design, and the time is 20 minutes. The SVM algorithm is
more complicated, and the problem can be divided into sev-
eral subproblems, such as discussing the main idea and
implementation process of the SVM algorithm. As for the
advantages and disadvantages, the students carry out divi-
sion of labor and cooperation, and the teachers group to
guide and communicate. According to the students’ under-
standing of the main idea of the SVM algorithm, the SVM
algorithm is realized through different programming lan-
guages. After the algorithm is completed, a representative
is selected to explain the algorithm completion process and
answer the teacher and other students’ questions. In this
way, the unity and cooperation between students and the
communication between teachers and students can be
enhanced. The integration of blended learning mainly
includes preevaluation of the effectiveness of SPOC teaching
resources, trial and evaluation of the comprehensiveness of
the SPOC platform and teaching service system, recognition
of teaching innovation, school incentive policies, and stu-
dent evaluation system. After class, students will complete
the SVM algorithm in the process of implementing the
SVM algorithm on the school network platform and other
members of the group. The weight is scored, and the teacher
scores the learning situation of each student.

4.2. Flip Classroom Platform Simulation. Before implement-
ing flipped classroom teaching, first we select teaching
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Figure 3: Histogram of flipped classroom content design unit.
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content, design questions and resources that can inspire stu-
dents to explore, formulate a teaching list, and provide stu-
dents with independent learning. In addition, two classes
were selected for comparative teaching, hoping to see different
teaching effects; representative content was selected for video
teaching and related resources and questions based on text-
books and network resources. In addition, two parallel classes
of 16 levels (45 students in each class) were selected to carry
out comparative experiments. Among them, it adopts flipped
classroom teaching, and another adopts traditional teaching
mode. Figure 6 shows the division of design elements for
flipped classroom teaching content.

Before the questionnaire was officially issued, the stu-
dents were tested, some items were removed, and 19 formal
items were finally determined, including changing concepts
and the popularization and promotion of MOOC, hardware
and teaching environment, establishing a high-quality
MOOC teaching platform. The questionnaire consists of 5
aspects and is divided into 5 items. Each item uses a 5-

point scoring method, which is divided into “completely
agree,” “relatively agree,” “neutral attitude,” and “disagree.”
There are five levels of “complete disagreement,” which are
divided into 1, 2, 3, 4, and 5 in turn. Figure 7 shows the eval-
uation results of the MOOC-based flipped classroom teach-
ing process. According to factor analysis, the questionnaire
is divided into 7 factors: establishment of a high-quality
MOOC teaching platform, reform of education and teaching
management system, teachers’ work before flipped class-
room, classroom teaching of flipped classroom, teacher qual-
ity, students’ independent learning ability, and student
information technology literacy.

This survey focuses on the students and teachers of adult
higher education in the main and branch campuses of the
college. In the end, 248 student questionnaires were recov-
ered, 211 valid questionnaires were returned, and the effec-
tive response rate was 85%. 20 teacher questionnaires and
18 valid questionnaires were recovered, and the effective
recovery rate was 90%. It can be seen that 46.4% of the stu-
dents hope that the teacher will assign the learning tasks of
the MOOC course before the MOOC-based adult higher
education flipped classroom class; 59.2% of the students
hope that the teacher will assign the learning tasks of the
learning materials. The teacher assigned the most recom-
mended books and materials to the students, reaching
68.7%; 52.1% of the students hope the teacher assigned to
complete the basic homework. It can be seen that the stu-
dents hope that the teacher can arrange and study MOOC
courses, textbooks, recommended books, and materials and
complete the basic tasks before class.

4.3. Example Application and Analysis. In the classroom ses-
sion, the first is the configuration of the project environ-
ment, preparing multiple hosts for students to run HDFS.
Each host needs to be installed: Linux operating system,
Hadoop-2. 8.0, jdk-8u131-linux-64, and Hadoop Eclipse
plug-in. The specific process includes connecting to the net-
work, installing JDK, creating HDFS account, configuring
password-free SSH access mechanism, installing Hadoop
and configuring environment variables, modifying Hadoop
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configuration files on Name Node, and copying Hadoop sys-
tem to all Data Node. The software and the construction
process of the cluster environment are placed on the school
network platform as teaching resources, and the students
build the cluster environment in groups. For the problems
encountered by the students during the environment con-

struction process, the group communicates with each other,
and teachers can guide as needed. There are four ways to
evaluate SPOC-based flipped classroom teaching effects: in-
class test evaluation, homework evaluation, peer evaluation,
and assessment evaluation. For learners, they are more
inclined to use in-class test evaluation and comprehensive
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evaluation. The in-class test evaluation can more intuitively
detect your own learning effect, and the comprehensive eval-
uation can more comprehensively understand your own
learning effect. After class, teachers and students on the
school network platform combined with other members of
the team jointly score the performance of the HDFS con-
struction process according to different weights. Figure 8
shows the weight scoring deviation of the model under dif-
ferent training sets’ two-dimensional scatter plot.

The SPOC platform discussion area is divided into 3
submodules: teacher Q&A area, classroom communication
area, and comprehensive discussion area. From it, we can
see that the number of participants in the teacher’s Q&A
area is small, the number of people in a single day is basically
below 100, and the daily number of people fluctuates widely.
It shows the relevant situation of the top seven topics in the
classroom exchange area. We can see that 3 of these 7 topics
are attended by teachers, the number of views reached 4012,
the number of replies was 4796, and 482 votes were voted.
The seventh-ranked topic was Discussion 1, and the number
of views reached 9474. The number of replies was 7937, and
193 votes were cast. The change reflects the enthusiastic dis-
cussion in the classroom exchange area, and the topic con-
tent is more inclined to the Internet.

Figure 9 shows a ladder diagram of the statistical stan-
dard deviation of the model evaluation. We can see that in
terms of online learning, the highest score of students is
100 points, the lowest score is 4 points, the average score is
84.15, and the standard deviation is 5.661, indicating that
the online learning scores of the studied student groups are
quite different. Online learning is not a necessary learning
link, it does not have much appeal to students, and it is
optional and only part of the course videos is watched.
Regarding online discussion, the highest score of students
is 100, the lowest score is 75, the average score is 90.15,
and the standard deviation is 5.161, indicating that the dif-
ferences in the scores of online discussions among the stud-

ied student groups are small, which means that students
generally like online discussions and are willing to invest
more time to the online discussion. Otherwise, we can see
that 76.03% of the students agree with “you like the flipped
classroom teaching model used in this course,” but only
8.57% disagree, which shows that this teaching model is very
popular among students. From that, we can see that 68.79%
of the students agreed with “this model can improve learn-
ing efficiency,” while only 2.49% disagreed.

Figure 10 shows the fitness coefficient curves of different
courses. We can see that as the number of samples increases,
the value of the best fitness keeps increasing until the num-
ber of iterations exceeds 20 and the algorithm ends. As the
number of samples increases, the average fitness shows a
trend of substantial increase. The classification result of the
training set is 85.1823%. According to the best parameters
selected by genetic algorithm C = 1:2871, g = 6:3459, tested
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in the test set, the classification accuracy rate obtained is
84.7671%. The average fitness also decreases slightly at the
beginning of the algorithm and then gradually stabilizes.
The classification result on the training set is 85.1531%.
According to the best parameters selected by the particle
swarm algorithm C = 9:6356, g = 0:5471, after testing on
the test set, the classification accuracy rate is 86.0152%.
Through the comparison of experiments, it can be seen that
the classification accuracy of the particle swarm algorithm is
slightly higher than that of the genetic algorithm on the
training set and the test set. It can be seen that the number
of people has shown an obvious trend of change with the
development of the course. At the beginning, students are
more motivated to learn, but gradually, the number of peo-
ple watching videos is getting less and less, reflecting that
students’ learning initiative is getting weaker and weaker.
The convergence speed of the algorithm is faster than that
of the other algorithm.

5. Conclusion

This research combines MOOC and SPOC to promote the
transformation of college classroom teaching mode in the
form of flipped classrooms. This transformation enables
MOOC to be implemented in college physical classrooms.
At the same time, MOOC and SPOC provide high-quality
preclass learning for the implementation of flipped class-
rooms. In this paper, combining the Hadoop platform that
has been widely used in recent years, using the advantages
of Hadoop’s ability to effectively store massive data and nat-
ural support for parallel computing, a parallel SVM algo-
rithm based on Hadoop is designed, which greatly
improves the training speed of SVM and uses two heuristic
parameter optimization strategies (particle swarm algorithm
and genetic algorithm) to optimize SVM parameters so that
the classification accuracy rate has been improved to a cer-
tain extent. Experiments have verified the effectiveness of
the algorithm, and in view of the uneven characteristics of
the sample data of the MOOC platform, a parameter weight-
ing solution is proposed; the availability of the processing
method is also confirmed in the experiment. Based on the
results of SPSS software data analysis, this paper proposes
that the implementation of MOOC-based higher education
flipped classrooms requires comprehensive consideration
of concept changes and in-depth analysis of the feasibility
of implementing MOOC-based higher education flipped
classrooms. The generalization ability of the classifier and
the improvement of classification accuracy are obtained.
This significantly improves the training speed of the SVM
algorithm when processing massive amounts of data and at
the same time ensures a better classification accuracy, and
in view of its shortcomings, two suggestions for improve-
ment are proposed and applied to processing large-scale data
sets, which greatly improves the training speed of SVM.

Data Availability

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

Conflicts of Interest

The author does not have any possible conflicts of interest.

References

[1] W. Zhang and E. Zhang, “RETRACTED: On China’s English
teaching reform: from micro-lesson and MOOCs to flipped
class,” International Journal of Emerging Technologies in
Learning, vol. 13, no. 1, pp. 220–229, 2018.

[2] P. J. Muñoz-Merino, J. A. Ruipérez-Valiente, C. D. Kloos et al.,
“Flipping the classroom to improve learning with MOOCs
technology,” Computer Applications in Engineering Education,
vol. 25, no. 1, pp. 15–25, 2017.

[3] Y. C. Chen, K. K. Fan, and K. T. Fang, “Effect of flipped teach-
ing on cognitive load level with mobile devices: the case of a
graphic design course,” Sustainability, vol. 13, no. 13, 2021.

[4] G. Sammour, A. Al-Zoubi, and J. Schreurs, “Opportunities of
MOOCs and flipping micro-learning models in international
joint academic degree programs,” International Journal of
Technology Enhanced Learning, vol. 12, no. 4, pp. 411–425,
2020.

[5] J. C. H. Huang, A. Y. Q. Huang, and O. H. T. Lu, “Learning
dashboard: visualization of learning behavior in MOOCs,”
Technology-Enhanced Collaborative Learning, vol. 1, pp. 21–
25, 2018.

[6] B. Prevalla and H. Uzunboylu, “Flipped learning in engineer-
ing education,” TEM Journal, vol. 8, no. 2, 2019.

[7] B. Y. Chen, D. E. Kern, R. M. Kearns, P. A. Thomas, M. T.
Hughes, and S. Tackett, “From modules to MOOCs: applica-
tion of the six-step approach to online curriculum develop-
ment for medical education,” Academic Medicine, vol. 94,
no. 5, pp. 678–685, 2019.

[8] R. R. de Castañeda, A. Garrison, P. Haeberli et al., “First '
_Global Flipped Classroom in One Health_ ': from MOOCs
to research on real world challenges,” One Health, vol. 5,
pp. 37–39, 2018.

[9] S. J. H. Yang and C. S. J. Huang, “Taiwan digital learning ini-
tiative and big data analytics in education cloud,” Advanced
Applied Informatics, vol. 6, pp. 366–370, 2019.

[10] M. Chen, B. Li, and Y. Hu, “A teaching ecosystem of engineer-
ing graphics based on the deeper learning cycle model and
asynchronous SPOC,” Journal for Geometry and Graphics,
vol. 23, no. 2, pp. 259–267, 2019.

[11] A. P. Montgomery, D. V. Hayward, W. Dunn, M. Carbonaro,
and C. G. Amrhein, “Blending for student engagement: lessons
learned for MOOCs and beyond,” Australasian Journal of
Educational Technology, vol. 31, no. 6, pp. 11–14, 2019.

[12] J. Qin and Z. Jia, “Learner-generated behaviours in a flipped
learning: a focus on computer culture foundation course,”
International Journal of Continuing Engineering Education
and Life Long Learning, vol. 30, no. 1, pp. 1–14, 2020.

[13] M. V. Voronina, O. N. Moroz, A. E. Sudarikov, M. B.
Rakhimzhanova, and E. K. Muratbakeev, “Systematic review
and results of the experiment of a flipped learning model for
the courses of descriptive geometry, engineering and computer
graphics, computer geometry,” Eurasia journal of mathemat-
ics, science and technology education, vol. 13, no. 8, pp. 4831–
4845, 2017.

[14] Y. Liu, X. Guo, and G. Li, “Research on deepening Python case
teaching by flipped classroom method,” Distance Education
and Learning, vol. 2, pp. 107–111, 2020.

10 Wireless Communications and Mobile Computing



[15] K. F. Hew, “Promoting engagement in online courses: what
strategies can we learn from three highly rated MOOCS,” Brit-
ish Journal of Educational Technology, vol. 47, no. 2, pp. 320–
341, 2019.

[16] Z. Decheng and C. Jinxin, “Curriculum analysis based on Chi-
nese university MOOC platform,” Education journal, vol. 7,
no. 3, pp. 68–74, 2018.

[17] F. Stephany, “One size does not fit all: constructing comple-
mentary digital reskilling strategies using online labour market
data,” Big Data & Society, vol. 8, no. 1, article
205395172110031, 2021.

[18] C. King, J. A. Kelder, and K. Doherty, “Designing for quality:
the understanding dementia MOOC,” Lead Issues elearning,
vol. 2, 2015.

[19] L. Wu, “On blended learning mode of comprehensive English
based on MOOC,” Big Data Analytics for Cyber-Physical-Sys-
tems, vol. 1, pp. 915–919, 2019.

[20] K. Zhang, “Mining data from Weibo to WeChat: a compara-
tive case study of MOOC communities on social media in
China,” International Journal on E-Learning, vol. 14, no. 3,
pp. 305–329, 2019.

[21] C. STÖHR, “STEM MOOCs in practice–experiences from
Chalmers X first MOOC on graphene science and technology,”
Research Track, vol. 6, 2019.

[22] W. Chu, Studies on the Effects of Wiring Density on Chip Pack-
age Interaction and Design Optimization with Machine Learn-
ing (Doctoral Dissertation), The University of Texas Libraries,
2021.

[23] W. Sun, P. Zhang, Z. Wang, and D. Li, “Prediction of cardio-
vascular diseases based on machine learning,” ASP Transac-
tions on Internet of Things, vol. 1, no. 1, pp. 30–35, 2021.

[24] C. Ying, Y. Shuyu, L. Jing, D. Lin, and Q. Qi, “Errors of
machine translation of terminology in the patent text from
English into Chinese,” ASP Transactions on Computers,
vol. 1, no. 1, pp. 12–17, 2021.

[25] J. Chen, C. Du, Y. Zhang, P. Han, and W. Wei, “A clustering-
based coverage path planning method for autonomous hetero-
geneous UAVs,” IEEE Transactions on Intelligent Transporta-
tion Systems, pp. 1–11, 2021.

[26] Y. Jiang, X. Gu, D. Wu, W. Hang, J. Xue, and S. Qiu, “A novel
negative-transfer-resistant fuzzy clustering model with a
shared cross-domain transfer latent space and its application
to brain CT image segmentation,” IEEE/ACM Transactions
on Computational Biology and Bioinformatics, vol. 18, no. 1,
pp. 40–52, 2021.

[27] W. Chu, P. S. Ho, and W. Li, “An adaptive machine learning
method based on finite element analysis for ultra low-k chip
package design,” IEEE Transactions on Components, Packag-
ing and Manufacturing Technology, p. 1, 2021.

[28] M. Gao, W. Cai, and R. Liu, “AGTH-Net: attention-based
graph convolution-guided third-order hourglass network for
sports video classification,” Journal of Healthcare Engineering,
vol. 2021, 10 pages, 2021.

[29] S. Qi, X. Ning, G. Yang et al., “Review of multi-view 3D object
recognition methods based on deep learning,” Displays,
vol. 69, p. 102053, 2021.

[30] J. Zhang,W.Wang, C. Lu, J. Wang, and A. K. Sangaiah, “Light-
weight deep network for traffic sign classification,” Annals of
Telecommunications, vol. 75, no. 7-8, pp. 369–379, 2020.

[31] L. Liang, Q. Yin, and C. Shi, “Exploring proper names online
and its application in English teaching in university,” ASP
Transactions on Computers, vol. 1, no. 1, pp. 24–29, 2021.

[32] L. Calimeris, “Effects of flipping the principles of microeco-
nomics class: does scheduling matter?,” International Review
of Economics Education, vol. 29, pp. 29–43, 2018.

11Wireless Communications and Mobile Computing


	Research on Flipped Classroom of Big Data Course Based on Graphic Design MOOC
	1. Introduction
	2. Related Work
	3. Construction of a Flipped Classroom Platform for Big Data Courses Based on Graphic Design MOOC
	3.1. Distribution of Graphic Design Modes
	3.2. Cross-Validation of Big Data Algorithms
	3.3. Optimization of Flipped Classroom Evaluation

	4. Application and Analysis of Flipped Classroom Platform for Big Data Courses Based on Graphic Design MOOC
	4.1. Graphic Design MOOC Index Processing
	4.2. Flip Classroom Platform Simulation
	4.3. Example Application and Analysis

	5. Conclusion
	Data Availability
	Conflicts of Interest

