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ABSTRACT 

The development of  time and technology has made the traditional basic computer teaching unable to meet 

the needs of  current students, and the cultivation of  computer thinking ability has become a hotspot of  

computer education concern. The article combines the flipped classroom model with the MOOC platform 

of  network education, and establishes a MOOC flipped classroom teaching model applicable to computer 

basic education courses in art colleges. In this model, students’ assessment results data are collected, and 

the Apriori algorithm optimised by matrix optimisation and prior pruning strategy is used to mine the 

association relationship of  the assessment results, which helps teachers to understand students’ computer 

knowledge mastery. T College of  Fine Arts is used as a research example to illustrate the effectiveness of  

MOOC flipped classroom through the changes in students' performance, competence, and satisfaction. The 

improved Apriori algorithm has an execution time of  only 2.93s when its minimum support is 100%, which 

can be used to understand students' computer application ability for different question types, majors and 

skill performances. The mean score of  the final exam of  the students in the experimental class was 82.79, 

which reached 111.79% of  the score of  the control class, and more than 80% of  them were satisfied with 

the MOOC flipped classroom. The use of  flipped classroom and network education model can achieve the 

innovative development of  computer basic education courses in art colleges and help to enhance the 

teaching quality of  computer basic education courses in art colleges. 
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1. Introduction 

The basic computer education programme in art colleges and universities is now a compulsory public basic 

course for students, and its teaching effect is good or bad, which directly affects the students' interest and 

ability to further study the profession. As a very important and necessary tool for work, study and life, 

computer has penetrated into various industries, fields and positions [1-3]. And in the context of the 
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information age, computer education has received more and more attention, in order to cultivate more 

compound and application-oriented talents, art colleges and universities must strengthen the innovation 

and reform of basic computer education curriculum [4-6]. 

The innovation of the basic computer education curriculum takes the cultivation of students' innovative 

consciousness, innovative spirit and innovative ability as the starting point and landing point, and carries 

out the teaching of the basic computer curriculum all the time [7-8]. The establishment of teaching 

objectives, the design of teaching situations, the arrangement of teaching procedures, the selection of 

teaching methods and approaches, the organisation of teaching content, the development of teaching 

strategies, teaching evaluation methods, etc., should all reflect the characteristics of innovation, and 

ultimately achieve the purpose of cultivating and improving the sense of creativity, the spirit of innovation 

and the ability to innovate [9-12]. However, at present, there are problems such as backward teaching 

concepts, insufficient teachers, low motivation of students, etc. in the education of basic computer courses 

in art colleges [13-14]. In the future education process, art colleges and universities can only improve the 

teaching efficiency of basic computer courses by actively practicing the concept of quality education, 

strengthening the guidance and education of students, making the basic computer courses more interesting 

and vivid, and stimulating the students' interest in learning and hobbies [15-17]. 

Literature [18] emphasises the importance of curriculum innovation to computer education in colleges 

and universities. It analyses the connotation of the guiding principle of teaching reform, which aims to 

cultivate students' computer knowledge technology and application ability to improve their employability, 

and its research results have certain reference significance for the reform of basic computer education in 

Chinese colleges and universities. Literature [19] discusses the current development status and 

shortcomings of computer basic education in Chinese universities, proposes a computer basic teaching 

curriculum with the aim of cultivating students’ innovative thinking in combination with the reform of 

computer basic teaching in colleges and universities, and puts forward the construction of teaching 

resources and teaching strategies in order to realise the cultivation of students’ innovative thinking ability. 

Literature [20] said that the field of computer network has been paid attention to in the curriculum of 

some colleges and universities, and the cooperation between colleges and universities and science and 

technology companies can promote the development of professional courses, so as to improve students' 

professional knowledge and skills reserves. Literature [21] explored the attitudes of computer science 

teachers towards curriculum innovation through a survey. The results showed that attitudes towards 

innovation varied from teacher to teacher, including support and opposition, but all teachers are important 

agents in educational change. Literature [22] points out that there are many problems in computer 

teaching in colleges and universities, and achieving educational innovation and reform is an important way 

to ensure students' learning outcomes. The difficulties faced in reforming the curriculum system of 

computer majors in colleges and universities under the background of Internet+ education are explored, 

and corresponding measures are proposed. Literature [23] discusses the reform of the basic computer 

course from the aspects of ‘teaching content design’ and ‘improving teaching methods’, and emphasises the 

important role of computer thinking ability for college students. 

At present, the teaching effect of the basic computer application course in art colleges is not particularly 

satisfactory, and the teaching mode and teaching methods need to be reformed to improve the efficiency 

and quality of classroom teaching. This paper establishes a MOOC flipped classroom teaching model for 

basic computer education courses in art colleges, and gives the specific implementation process of MOOC 

flipped courses. Students’ computer learning data are collected on the MOOC platform, and the Apriori 

algorithm is improved by using matrix correlation optimisation and prior pruning strategy, so as to 

enhance the mining efficiency of students’ learning data. T College of Fine Arts was chosen as the research 

object to conduct a teaching comparison experiment design, so as to understand the effectiveness of the 

application of MOOC flipped classroom in the basic computer education course of fine arts colleges. 
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2. Models for teaching basic computer education programmes 

The deep and vigorous development of the big data era has pushed all walks of life in society to basically 

realise network management. In this context, in view of the current problems in the teaching of basic 

computer education courses in art colleges, it is necessary to adjust the training programmes and objectives 

in time, effectively integrate the relevant new technologies and methods in the era of big data with the 

basic computer education courses, and create a network education model that meets the current era, so as 

to quickly adapt to the development of the society. This chapter mainly introduces the teaching mode of 

computer basic education courses in art colleges based on the combination of flipped classroom and MOOC 

of network education platform, aiming to improve the teaching quality of computer basic education courses. 

2.1. Flipped Classroom and Online Education Models 

2.1.1. Flipping the classroom. Flipped classrooms were created to improve learning outcomes and to 

rearrange students' learning time and switch the roles of teachers and students in teaching sessions, always 

with students in mind [24]. The core of the flipped classroom is to allow students to learn on their own 

through instructional videos before class and to discuss and exchange ideas with the teacher during class, 

thus helping them to better master the learning content. The essence of the flipped classroom is to allow 

students to watch learning videos after class, and the teacher to deal with students' problems and make 

students fully grasp the knowledge points during the class. Flipped classroom consists of three main stages, 

i.e. students’ independent learning before class, teachers’ Q&A and guidance during class, and students' 

knowledge consolidation and sublimation after class. 

Teachers create teaching resources on online platforms, students achieve learning objectives through 

independent learning, and finally internalise and master knowledge through teacher-student or peer-to-

peer interactions. Therefore, flipped classroom is a new type of teaching model with students as the main 

body. 

2.1.2. Web-based education models. Network education because of the rapid development of the Internet 

came into being, is with the progress of science and technology and information network gradually 

popularised and produced a new type of education model. Network education is a new type of teaching and 

learning environment under the network environment, guided by modern learning theory and teaching 

ideas, combining the network technology level and teaching behaviour level, giving full play to the 

advantages of the various functions of the network and the advantages of the rich network educational 

resources, and providing a new type of teaching and learning environment to the educators and learners 

by using modern network information technology means [25]. The performance of the characteristics of 

network education is shown in Figure 1, which mainly includes unlimited time and space, repetitiveness, 

openness, anonymity, and relevance. The network teaching mode realises the full openness of the classroom, 

and with its rich teaching means, advanced network teaching technology and good teaching efficiency, it 

challenges the traditional teaching mode and promotes the change of the traditional education mode. 

Network 

education 

mode

Space-time

Repeatability Openness

Anonymity Pertinence
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Fig. 1. The characteristics of the network education model 

Network education belongs to modern distance education with computer networks as the main medium, 

using digital technology to deliver teaching content and carry out learner-centred, non-face-to-face 

educational activities. The essence of network education is multimedia communication education, which 

breaks the limitations of time and space and the linear learning structure under traditional education, so 

that learners can obtain a large amount of information from the media in a broad, fast and three-

dimensional manner. 

2.2. Framework for Teaching and Learning the Basic Computer Studies Programme 

2.2.1. MOOC Flipped Classroom Teaching Model. Based on the previous analysis of the flipped 

classroom and network education mode, this paper takes the MOOC network teaching platform as the 

basis, combines with the related research on flipped classroom, and designs the flipped classroom teaching 

mode of the computer basic education course in art colleges and universities based on the MOOC platform 

as shown in Fig. 2 [26]. The learning model includes four segments: preanalysis, pre-session, in-session 

and post-session. Learner analysis, teaching goal design, teaching content design and teaching 

environment design are set up in the pre-session block, and learning materials (MOOC videos, document 

materials, PPTs, etc.) are developed through the design and analysis of these four aspects so that students 

can lay the foundation for better pre-course learning. 
  



RESEARCH ON THE INNOVATION OF COMPUTER BASIC EDUCATION 309 

During the lesson

C
re

a
tin

g
 a

 C
o

n
te

x
t

D
e
fin

e
 th

e
 p

ro
b

le
m

A
n
a
ly

sin
g

 th
e 

p
ro

b
le

m

S
e
lf-in

q
u

iry

G
ro

u
p

 C
o

lla
b

o
ra

tio
n

T
e
a
c
h

er-stu
d
e
n

t 

e
x

p
lo

ra
tio

n

T
e
a
c
h

er-stu
d
e
n

t 

su
m

m
a
ry

F
e
e
d

b
a
ck

P
ro

b
le

m
 so

lv
in

g

E
x

c
h
a
n

g
e
 o

f re
su

lts

After class

Consolidation 

of knowledge

Evaluation and 

Reflection

Expanding and 

Improving

Pre-course

Watch the video

Pre-lesson 

exercises

Communication 

Platform

MOOC platform/classroom

Exchange

Teachers
Teaching 

Assistants
Students Students

Exchange Exchange

InteractionInteraction

Learning 

Materials

M
O

O
C

 V
id

e
o

s

D
o
c
u

m
e
n

tatio
n

P
P

T

......

Pre-analysis

T
e
a
c
h

in
g

 

O
b
je

c
tiv

e
s

L
e
a
rn

e
rs

T
e
a
c
h

in
g

 c
o

n
te

n
t

T
e
a
c
h

in
g

 

e
n

v
iro

n
m

e
n

t

D
e
v
e
lo

p
m

en
t

 

Fig. 2. Based on MOOC platform flip the classroom teaching mode structure chart 

The pre-course module fully meets the individual needs of students, maximises the dissemination of 

quality teaching resources and enhances students' independent learning ability. In the in-class module, 

students can better complete the internalisation of knowledge, and fully exercise their ability of expression, 

collaborative learning and practical skills. In the post-course module, students can consolidate their 

knowledge better. 

2.2.2. MOOC flipped classroom implementation process. After the establishment of the flipped 

classroom teaching model for basic computer education courses based on the MOOC platform, the 

implementation process that needs to be followed when applying it to basic computer education courses in 

art colleges is shown in Figure 3. Through the three steps of pre-course, in-course and post-course to help 

students understand the relevant knowledge of the basic computer education course, and enhance students' 

ability to apply computer knowledge. 
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Fig. 3. The implementation process of the MOOC flip classroom 

1) Pre-course session: Teachers upload the produced teaching resources (videos and auxiliary materials) 

into the MOOC platform, notify students to study the course by sending announcements, private messages, 

etc., and answer the questions raised by students in the course of study. At the same time, pass test 

questions are set, and eventually students are organised to discuss the course and ask questions or exchange 

experiences. Students log on the platform within the specified time to study the course, ask questions and 

complete the test questions set by the teacher, and participate in the discussion organised by the teacher. 

2) In-class session: Teachers quickly check students' pre-course learning, analyse the results of the test and 

give detailed explanations for typical wrong questions, and finally design course tasks. Students ask the 

teacher about the problems they don't understand before the lesson, carry out independent/assisted 

learning under the teacher's organisation, and at the same time complete the tasks set by the teacher for 

communication, sharing and presentation of results. 

3) Post-course session: Teachers analyse the problems in course teaching through the teaching effect, and 

at the same time make students’ learning files according to the summary of students’ performance, reflect 

on the problems, write teaching reflection logs, and upload the outstanding works to the platform for 

students' learning reference. Students will upload their completed works to the platform for reference by 

their classmates, and at the same time, they can also check their own learning and course performance to 

summarise and reflect on their work and write reflection logs. 

3. Instructional data mining techniques and design of instructional experiments 

With the accelerated progress of social informatisation and the rapid development of emerging information 

technology, the gap between the teaching status quo and the needs of the times of basic computer courses 

in art colleges and universities has gradually emerged. The new teaching mode relying on the flipped 

classroom and network education mode can help to enhance the teaching quality of basic computer 

education courses, analyse the changes in the effect of students' learning process through the educational 

data of the network platform, which can help the teachers adjust the relevant teaching content in time, and 

improve the application effect of MOOC flipped teaching mode in basic computer education courses of art 

colleges and universities. 
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3.1. Data Mining for Online Teaching and Learning 

3.1.1. Instructional data mining process. The computer basic education courses of art colleges relying 

on MOOC flipped classroom will generate a huge amount of teaching data in the teaching process, and the 

deep mining of students’ learning behaviour changes in the data will help teachers clarify the students’ 

learning progress, and provide a reference to enhance the quality of the teaching of computer basic 

education courses. 

To fully reflect the value of the data, before and after the data mining work, a lot of pre-preparation and 

post-analysis work is needed, and the pre-preparation work, data mining work and post-analysis work are 

collectively referred to as a data mining project. Figure 4 shows the flow of a complete teaching data mining 

project, which mainly includes data collection (basic stage), data processing (key step), data rule knowledge 

expression (formal expression), application and service (the purpose of data mining work). 

Raw data

Data selection

Data pre-

processing

Data 

Transformation

Web log

xAPI

Web crawling

Selection of specific data samples as needed

1) Check data integrity and consistency

2) Eliminate noise, i.e. irrelevant data

1) Extract feature values

2）Pattern the eigenvalues

Determine data 

mining objectives

Select algorithm

Data Mining

Interpretation and 

evaluation

Identify data to be mined

Select appropriate algorithms according to 

actual needs

Apply the selected algorithm to extract and 

mine knowledge from the modelled data

1) Interpretation and evaluation of the results 

of data mining

3) Evaluate and give feedback on teaching and 

learning based on the data mining results.
 

Fig. 4. Teaching data mining project process 

The purpose of carrying out educational data mining is to extract valuable information from the huge 

amount of data in the education system, which can serve all the relevant people in the field of education, 

and the main work of pedagogical data mining is to study how to fully utilise the data mining technology 

in the field of education. The e-learning environment can record information about students' learning 

behaviours, at which point data mining techniques can be applied to extract and analyse the data in order 

to find valuable information in it. 
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3.1.2. Improving the Apriori Algorithm. In order to effectively achieve the data related to students’ 

learning of basic computer education courses in the MOOC flipped classroom teaching mode, and provide 

reference for teachers to optimise the teaching content, this paper introduces the improved Apriori 

association rule algorithm to mine students’ learning data. 

1) Apriori association rule algorithm: Association rule analysis is a commonly used technique in data 

mining, which is used to discover the relationship between itemsets and itemsets in a dataset, i.e., to find 

out the correlation and dependency between data items. In association rule mining, the most classical 

algorithm is Apriori algorithm, frequent itemsets can be effectively identified by this algorithm and 

construct association rules. 

The Apriori algorithm is generally based on three metrics, namely support, confidence and lift [27]. 

Support is a measure of how often an association rule appears in a dataset and is expressed as the ratio of 

the number of items for a particular rule to the total number of items. The ratio of the number of items 

with a support of   to the total number of items for item set   can be expressed as: 

    
 

 

N
Support P

N ALL


    (1) 

Confidence is a measure of the probability that if one item set occurs, another item set also occurs. For 

example, the probability of   and   terms occurring at the same time is expressed mathematically as 

the ratio of the number of terms in the itemsets    and    to the number of terms in all the items 

containing  . Then: 

  
 

 

 

 

,
,

P N
Confidence

P N

   
 

 


   (2) 

The degree of lift is a measure of how much the probability of one itemset occurring increases for the 

other itemset to occur. A lift greater than 1 indicates that the two itemsets are positively correlated, while 

the opposite indicates that there is no correlation between the two. For example, the probability of   

item appearing together with   items, but also considering the probability of   items appearing, is 

mathematically expressed as the ratio of the number of items in itemsets   and   to the number of 

items in   and  . Then: 

  
 

   

 

   

,
,

P N
Lift

P P N N

   
 

   


 


 (3) 

2) Improved Apriori algorithm based on matrix correlation optimisation and prior pruning strategy: 

Apriori algorithm has the problem of scanning the transaction database for many times and the accuracy 

is not high. Therefore, this paper proposes to use the matrix to compress and store the transaction database, 

and find out the support degree of the candidate item set through the operation between the matrix column 

vectors. And on the basis of the original Apriori algorithm, the method of prior pruning is added in order 

to reduce the number of candidate sets and further improve the mining efficiency [28]. 

In the transaction database   1 2, , , sD D t t t , the relevant symbols involved are defined: 

Let  1 2, , , mI i i i  be the set of all items and the vector of each item ji  is denoted as jD . Then: 

 

1

2

3

j

j

jj

mj

d

d

dD

d

 
 
 
 
 
 
 
 

 (4) 
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Among them: 

 
1,

0,

j i

ij

j i

d
i t

i t


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
 (5) 

The frequency of support for ji  can be expressed as: 

  
1

_
m

j ij

i

Support count i d


  (6) 

The vector of the 2-term set  ,i ji i  is denoted as ijD . Then: 

 

1 1

2 2

3 3

i j

i j

i jij

mi mj

d d

d d

d dD

d d

 
 


 
 
 
 
  

 (7) 

where ‘ ’ is the logical and operator. 

The support frequency of 2-item set  i ji i  is: 

     
1

,_
n

i j si sj

s

Support count i i d d


   (8) 

The vector of k -termsets  1 2, , , ki i i  is denoted as 12 kD . Then: 

  12 1 2 1 2 1k k k kD D D D D D D D          (9) 

Its support frequency is: 

      1 2 1 2 3 ( -1)

1

, , ,_
m

k s s s s k sk

s

Support count i i i d d d d d


      (10) 

Firstly, this paper introduces the optimisation strategy of clustering matrix for Apriori algorithm. Scan 

the transaction library D , cluster according to the number of items in each transaction in D , and generate 

a series of clustering matrices M . If the number of items in a transaction is k , cluster it into matrix 

 M k  , where m k n   ,  1 2min , , , sm t t t  ,  1 2max , , , sn t t t  , st   denote the number of 

items contained in each transaction, and if the value of  1 2min , , , st t t  is 1, make m  equal to 2. 

The Apriori algorithm uses 1kL   to generate a set kC  of candidate itemsets, which is then pruned to 

kC  by nature. If the algorithm is able to determine that some itemsets are infrequent before generating 

kC , it can prune these itemsets beforehand. This not only eliminates the connection operation of generating 

them, but also avoids the need to calculate the support frequency when scanning the transaction library, 

thus reducing the time complexity of the algorithm. 

The implementation steps of the prior pruning strategy are as follows: 

Step1 Calculate 1( )kL s , where  1ks A A L    , i.e., count the number of times each item appears in 

1kL  . 

Step2 Write down the items whose frequency is less than 1k   , which is recorded as 

 1( ) | 1kU s L s k   . 

Step3 Filter out all the frequent itemsets in 1kL   that contain any of the elements in U . The operated 

set is noted as 1kL 
 . 

Step4 1kL 
  Self-connect to generate candidate k  itemset kC . 

After Step4 is connected to itself by 1kL 
 , the original Apriori post pruning step can be used again to 

further reduce the size of the candidate itemset. 
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The use of the prior pruning strategy reduces the time overhead of frequent itemset joins, and at the 

same time reduces the workload of the posterior pruning process. The reduction in the number of candidate 

itemsets also reduces the I/O overhead of scanning the database when calculating support to some extent. 

3.2. Experimental design for teaching computer courses 

3.2.1. Selection of research subjects. This study focuses on the second year university students of T 

College of Fine Arts in H province. In order to exclude the interference of other factors on the results of 

the experiment, a survey was conducted to study the current learning status of the basic computer 

education course in the two classes before the start of the experiment. A total of 200 students were selected 

and randomly and equally divided into two classes, 100 students each in the experimental class (EC) and 

the control class (CC), for the teaching experiment study. The final computer basic education course grades 

of the students of both classes in the second semester of their freshman year were tested before conducting 

the experimental teaching and data analysis of the students' grades was conducted. 

Before conducting the teaching comparison experiment, it was necessary to control the same extraneous 

variables in the EC and CC classes in order to determine that the changes in the independent variables 

were due to the changes in the dependent variables. These include the same number of students in the EC 

and CC classes, the same level of learners, the same teacher of the basic computer education course in both 

classes, the same level of teaching, the same teaching emphasis, the same teaching schedule, the same 

teaching content, the same teaching hours, and the same test questions in both classes. 

3.2.2. Experimental design and procedure. The independent variable in the experimental design is the 

traditional teaching mode for the CC class and the flipped classroom teaching mode for the EC class. The 

dependent variables are independent learning ability and computer based course examination results in 

both classes. The measurement tools used in this experiment are vignette tests and questionnaires, and at 

the end of the teaching activities of conducting the comparison experiment, test questions on the content 

of this section are designed for the students, and the questions include basic and enhancement questions to 

compare the learning effects of the EC class and the CC class, and interviews are conducted with the 

students of the EC class to find out their attitudes towards the application of this teaching model. 

At the end of the experiment, the computer basic course examination scores of the students in the EC 

class and the CC class were taken as the post-test scores of the experiment, and a questionnaire survey was 

designed for the students in the experimental class. Their basic computer course learning and an interview 

survey of the teachers in the school were conducted to understand the changes in the dependent variables 

of teachers and students after the implementation of the flipped classroom teaching mode, and the problems 

of the flipped classroom teaching mode. Statistical analysis was carried out with SPSS statistical software, 

and two independent samples were compared with the pre and post-tests to determine whether the teaching 

effect of the flipped classroom was significant. 

4. Empirical analysis of basic computer education programmes 

Influenced by the era of big data, our way of obtaining information is more direct, which itself will have a 

great impact on the mastery of the basic computer course knowledge of students in art colleges and 

universities. As a result, how to adapt to the development, better apply the technology to the basic 

computer courses, and then actively cultivate students' innovation ability is also a new opportunity and 

challenge for teachers. Relying on the flipped classroom teaching mode supported by the MOOC platform, 

exploring students' learning of basic computer courses under this teaching mode can help enhance the 

teaching quality of basic computer education courses in art colleges. 
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4.1. Correlation Mining Analysis of Teaching and Learning Data 

4.1.1. Association mining efficiency. The association mining time overhead of teaching data is an 

important indicator of the effectiveness of the algorithm. In order to illustrate the effectiveness of the 

improved Apriori algorithm designed in this paper in performing student learning data mining, this paper 

chooses student data on MOOC platform as an example, and selects Hadoop-based, similarity optimisation, 

and Flink-based association mining algorithms to conduct comparative experiments. Figure 5 shows the 

association mining time overhead of different algorithms, where Figure 5(a)~(b) shows the time overhead 

comparison results under different minimum support and project data, respectively. 

As can be seen from the figure, the Flink-based association mining algorithm corresponds to the largest 

time overhead, when the minimum support is 10%, the execution time is 54.84, when the minimum support 

is 100%, the execution time is 9.22 s. The time overhead of the Hadoop and similarity optimisation-based 

algorithm is improved compared with Flink's association mining algorithm, but there still exists a certain 

amount of room for improvement. In contrast, the time overhead of this paper's algorithm is significantly 

shorter, when the minimum support is 10%, the execution time is 29.49s, when the minimum support is 

100%, the execution time is only 2.93s. This is because this paper's algorithm is based on matrix correlation 

optimization and prior pruning strategy to improve Apriori algorithm, reduce the number of candidate 

sets, so as to increase the ability to analyse the associated data. Therefore, the mining time of associated 

data under minimum support is shorter. In addition, the overall time overhead of all four algorithms shows 

a trend of gradually rising with the increase in the number of project data pairs. However, in comparison, 

the time overhead of Flink's association mining algorithm is obviously high, when the number of project 

data pairs is 50 and 500, the execution time is 5.25s and 48.51s respectively, while the time overhead of 

this paper's algorithm varies minimally with the growth of the number of project data pairs, and when the 

number of project data pairs is 50 and 500, the execution time is 1.63s and 24.66s, which is comparable to 

that under different minimum support levels. s, which matches the test results of association mining time 

overhead under different minimum support. This is because the algorithm in this paper cuts out the 

unnecessary infrequent itemsets by using the prior paper-cutting strategy, and achieves the behaviour of 

multi-parameter parallel hierarchical computation, which consequently improves the running efficiency 

and effectiveness of the algorithm, so the association data mining time is shorter. 
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(a) Different minimum support 

 

(b) Different project data 

Fig. 5. The correlation mining time overhead of different algorithms 

4.1.2. Computer-based assessment performance mining. Improved Apriori algorithm is mainly two steps, 

i.e., getting all frequent itemsets and getting strong association rules from frequent itemsets. There are 12 

attributes of students' performance data involved in association rule mining, and now the designed 

Improved Apriori algorithm is implemented and applied to the examination results of the students of EC 

class of the research object as a sample of the examination results of University Computer Fundamentals. 

After many trials, under the premise of ensuring that neither a large number of useless rules nor important 

rules are missed, the minimum support is finally set at 10% and the minimum confidence level at 40%. 

Through the improved Apriori algorithm in this paper for mining students' basic computer examination 

results, the mining results are shown in Table 1. 

According to the association rules in the table, it can be found that 57.86% of the students’ scores with 

single-choice superiority and Word superiority can reach between 85 and 95 points, but 58.75% of the 

students’ scores with Excel superiority can reach between 90 and 100 points. If the single choice is excellent 

and the use of the network is excellent, 54.39% of the students’ results can reach between 81 and 92 points, 

and if the single choice is poor but the use of the network is qualified, 60.14% of the students’ results can 

reach between 65 and 85 points. If the students’ major is modelling, there is a probability of more than 

45.73% of the students’ performance to reach the excellent level, and if the students‘ major is painting, 

there is a probability of more than 46.85% of the students’ performance to reach between 85 and 95 points. 

The probability of students whose major is fine arts to perform well in Word operation reaches 55.26%, 

and the probability of students whose major is painting category to perform well in Word operation reaches 

68.94%. By analysing the interpretation of the association rules, the following conclusions were obtained: 

(1) The overall strengthening of students' theoretical knowledge of computer and the application of 

practical operation ability. 

(2) For traditional art and design art students, when the students are design art, the performance of 

Office operation module is excellent is much higher than that of traditional art. The reason is that they 

usually have frequent contact with computers, and they offer related design software courses in their 
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freshman year, and they use computers more frequently. While the students are traditional art class, their 

theoretical knowledge results are better than the design students, so it is necessary to strengthen the 

practical operation ability of traditional art students, more hours of the number of classes, for design 

students to strengthen the understanding and mastery of basic knowledge. 

(3) In the module of network application, the overall assessment results of students tend to be excellent. 

This shows that in the Internet era, students are frequently in contact with the network, and they are able 

to skillfully master basic network applications, such as sending and receiving e-mails and saving web files. 

(4) Excel operation questions, about 35% of the students assessment results in the passing range, the 

students for the use of formulas in Excel, chart production and other understanding of the weaker, the 

mathematical logic of this piece of thinking training is less satisfactory. On the one hand, it is related to 

their profession, because they are art students, so their knowledge of mathematics is lacking. On the other 

hand, we should strengthen the use of the software class time, learn to learn by example, flexible application. 
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Table 1. The results of the results of computer foundation test 

The rules of  association between various questions and scores 

Fore term 
After 

term 
Support Confidence 

Single choice = excellent and Network = excellent Grade=B 20.15 54.39 

Word = excellent and Single choice = excellent Grade=B 36.27 57.86 

Single choice = difference and Network = qualified Grade=C 15.78 60.14 

Excel = excellent and Single choice = excellent Grade=A 26.39 58.75 

Rules of  association between professional and general achievements 

Major = Calligraphy Grade=C 15.27 31.49 

Major = Design art Grade=C 15.38 30.54 

Major = Modeling Grade=A 46.59 45.73 

Major = Art Grade=B 35.46 40.29 

Major = Painting Grade=A 48.72 46.85 

The rules of  association between majors, questions and grades 

Major = Art and Single choice = excellent 

and Word = qualified 
Grade=A 10.24 63.57 

Major = Art and Single choice = qualified 

and Word = qualified 
Grade=B 8.95 55.26 

Major = Painting and Single choice = qualified and Word = excellent Grade=A 11.38 68.94 

 

4.2. Analysis of flipped classroom teaching effect 

4.2.1. Changes in student performance. The results of students’ final test can examine the students’ 

mastery of the knowledge of this course and facilitate teachers to have a comprehensive understanding of 

students' learning. In this study, two excellent teachers of this major were united to formulate the final 

examination paper of University Computer Fundamentals according to the curriculum standards, teaching 

objectives and training programmes. The paper contains fill-in-the-blanks, multiple-choice questions and 

short-answer questions, which mainly examines students' understanding and mastery of the knowledge 

points of each unit. Comparison of students’ assessment results for the two classes was made, and the 

comparative results of students’ results were obtained as shown in Fig. 6. 

The average final scores of EC and CC classes are about 82.79 and 74.06 respectively, and the average 

final score of EC class is 11.79% higher than that of CC class. It can be seen that, compared with the 

traditional teaching mode, teaching with MOOC's flipped classroom teaching mode is more conducive to 

the improvement of the performance of computer basic education course learning in art colleges. The 

comparison of the final grades of the two classes shows that the use of MOOC platform and flipped 

classroom teaching is effective in the teaching of basic computer courses in art colleges, which can make 

students change from passive learning to active learning. It is also conducive to teachers’ timely tracking 

of students’ learning progress and situation, which facilitates personalised teaching, and also reflects to a 

certain extent that the implementation of teaching based on MOOC's flipped classroom teaching mode is 

reasonable for computer education in fine arts colleges and universities, and it can be used as a reference 

for other types of colleges and universities to carry out the reform of basic computer course teaching. 
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Fig. 6. Student performance comparison results 

4.2.2. Changes in student competence. A questionnaire was administered to the students of EC and CC 

classes at the later stage of the teaching of the computer foundation course, aiming to investigate whether 

the flipped classroom teaching model based on the MOOC platform can promote the development of 

students' learning ability. A total of 200 questionnaires were distributed, and 200 were effectively recovered. 

The data analysis was mainly carried out on students' independent learning ability and cooperative 

learning ability. Independent learning ability was mainly measured by making study plans, arranging study 

time, summarising knowledge content, and recording self-study problems, and was expressed as AL1~AL4. 

Cooperative learning ability, on the other hand, was verified in four aspects: taking the initiative to 

undertake tasks, actively sharing resources, actively expressing opinions and helping classmates to solve 

problems, and was expressed by CL1~CL4. The questionnaire data were collected and collated to show 

the changes in learning ability as shown in Figure 7. 

The independent learning ability of students in EC class is higher than that of CC class, and the 

proportion of students in EC class who can make a learning plan according to the learning objectives, who 

can arrange the study time in a planned way, who will summarise and reflect on the content of knowledge 

learned and who will record the problems encountered in self-study is 32.27%, 20.32%, 29.32% and 31.78% 

higher than that of CC class, respectively. Learners in MOOC-based flipped classroom teaching use 

learning resources to study independently before class, which has certain requirements for students' 

independent learning ability. After one semester of study, students' independent learning ability of the 

basic computer education course has been exercised. It can be seen that the MOOC-based flipped classroom 

teaching model helps to improve students' independent learning ability. In addition, 74.68% of the students 

in the EC class can take the initiative to undertake tasks in group activities, while only 38.75% in the CC 

class.90.17% of the students in the EC class will actively share good learning resources with their 

classmates, 86.21% of the students often express their opinions in group work, and 80.49% of the students 

will take the initiative to help their classmates to solve the relevant computer course questions. In MOOC-

based flipped classroom teaching, group cooperative learning, closely follow the learning tasks, take the 

initiative to find out the problems, group members discuss effectively, find out the shortcomings of their 

knowledge mastery, and make progress and growth together. In group cooperation, they learn to 

communicate with others, learn to share their ideas and opinions, and know how to take the initiative to 

help others. It can be seen that the MOOC-based flipped classroom teaching mode helps to improve 

students' cooperative learning ability. 
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Fig. 7. Student learning ability changes 

4.2.3. Student satisfaction. This subsection focuses on the overall satisfaction level of students learning 

the course under MOOC flipped classroom through a questionnaire survey based on five aspects of the 

MOOC flipped teaching model: course objectives (Q1), course resources (Q2), course activities (Q3), course 

design (Q4), and course evaluation (Q5). The questionnaire was quantified through a five-point scale, with 

1~5 representing very dissatisfied, dissatisfied, generally satisfied, satisfied, and very satisfied. A total of 

100 questionnaires were distributed, and 100 were effectively recovered. The data from the questionnaires 

were counted and collated to get the specific statistical results as shown in Table 2. 

Curriculum objectives have a very important meaning and role in the development of students, which is 

reflected in the teaching activities, teachers should formulate different learning objectives according to 

different teaching methods, the actual situation of students’ learning and students’ learning needs. Based 

on the MOOC flipped classroom teaching method, in terms of reflecting the learner-centred view, the 

proportion of students with a satisfactory attitude reached 82.67%, of which the number of very satisfied 

with the attitude accounted for 52.05% of the total number of students. Only 4.27 per cent of the total 

number of students expressed dissatisfaction. The rich content and diverse forms of students' learning 

resources are the characteristics and innovations of this study, and teachers can make use of the high-

quality and rich learning resources of the MOOC platform to integrate a variety of learning resources 

online to provide to students. As can be seen from the data, 84.85% of the students in this study expressed 

satisfaction with the content richness and form diversity of course resources. Among them, the number of 

those who expressed satisfaction and very satisfied were 22 and 62 respectively. However, the survey data 

also reflects that there are individual students who are not too satisfied with the learning resources, which 

is an area that needs to be further improved and refined in the future teaching process. Diversification of 

course evaluation methods means that a variety of different evaluation methods should be used to evaluate 

students comprehensively, and two methods, formative evaluation and summative evaluation, are used in 

the study of this paper. It can be seen from the data that 79.95% of the students agree with this evaluation 

method and are satisfied with these two evaluation methods. Among them, the number of students who 

said they strongly agreed with it accounted for 66.44% of the total number of students. In conclusion, 

combining the flipped classroom with the online education MOOC platform effectively enhances the 

students' satisfaction situation with the basic computer education course, which helps art colleges to 

enhance the teaching quality of the basic computer education course and helps art students to master more 

computer-related skills. 

Table 2. Student satisfaction evaluation results 
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Index 1 2 3 4 5 Means 

Q1 0.00% 4.27% 13.06% 30.62% 52.05% 4.69 

Q2 1.51% 2.39% 11.25% 22.69% 62.16% 4.35 

Q3 2.64% 3.57% 18.97% 30.18% 44.64% 4.11 

Q4 2.08% 8.68% 10.42% 20.65% 58.17% 4.24 

Q5 2.15% 4.32% 13.58% 13.51% 66.44% 4.18 

5. Conclusion 

The article combines the flipped classroom with MOOC platform to establish a flipped classroom teaching 

model for computer basic education courses in art colleges and universities, and uses the improved Apriori 

algorithm to mine the correlation between students' performance in different computer skills assessment. 

The improved Apriori algorithm reduces the execution time from 29.49s to 2.93s when the minimum 

support degree is increased from 10% to 100%, and the improved Apriori algorithm can clarify the 

distribution of students’ scores in different majors and different computer skills, which can help teachers 

to quickly identify the students’ computer proficiency level. After using the MOOC-based flipped classroom 

teaching mode, the average final grade of students in the experimental class is about 82.79, which is 11.79% 

higher than the average grade of the control class. More than 90% of the students would actively share 

good computer knowledge resources with their classmates, and the mean score of students' satisfaction 

with the MOOC-based flipped classroom teaching mode was higher than 4. Combining the flipped 

classroom with the online education model can help art colleges to improve the teaching level of basic 

computer education courses and help students learn more computer-related operations. 
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