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Abstract: With the continuous development of computer network and the popularity of internet applications, 
technology is constantly changing the traditional education model. The rise of the MOOC has set off a 
worldwide revolution in educational technology, which has been widely welcomed by university teachers and 
students. On the platforms of MOOC, the learning behaviours of college students have generated massive 
amounts of relevant data. Teachers can tap learning behaviours, master different types of learning styles to 
better control the learning steps and urge college students to better participate in all aspects of learning. Based 
on the MOOC platform, this paper classifies the students into excellent learners, middle learners, poor learners 
and non-learners by cluster analysis to teach students of different levels in different ways to optimize the 
MOOC teaching effect. 

1 Introduction 
With the progress of information education, the traditional 
teaching methods cannot meet the multi-dimensional 
learning requirements. The traditional teaching is often 
through the teacher's words and deeds in the classroom to 
complete the whole teaching, teaching methods are single, 
and subject to space and time constraints, college students 
learning effect cannot be timely feedback to teachers. 
Online education emerges as the times require in the 
context of traditional education. It has become the trend of 
global education. In 2011, the Massachusetts Institute of 
Technology (MIT) launched the Open Courses Program, 
setting off a wave of international MOOC (Massive Open 
Online Courses). MOOC can be so popular, precisely 
because MOOC as a large-scale, open and emerging 
network education model, adhering to the common 
concepts and methods of online education. Domestic 
educators learn from foreign MOOC platform 
construction model, combined with specific national 
conditions, further launched a large-scale online open 
curriculum research, improve the quality of online 
teaching, to meet online learning needs. 

The big data of college students on the MOOC 
platform bring new opportunities for emerging online 
education. Learning analysis technology is also a new 
hotspot in the field of educational technology in recent 
years. It is a new technology to interpret and analyse the 
data generated by college online learning to evaluate and 
evaluate their learning progress, predict their future 
performance and discover potential problems in the 
learning process. Researchers can use these data to find 
out the internal relationship between learning effect and 

college students' learning situation. Learning analysis 
technology is how to analyse and apply data generated in 
education. When college students use computers and the 
internet for online learning, they will produce much data 
in the learning process, including the basic information 
submitted by college students when they register, such as 
personal information, education level, learning 
preferences, and the learning process information 
generated by college students learning on the platform. 
The information is obtained and stored in different data 
forms through the online learning activities of college 
students. Some data directly show the progress of college 
study and test results. Others need to be resolved by means 
of relevant analysis tools or methods to understand other 
questions of college students in learning activities. 
Nowadays, in some advanced online course learning 
platforms, when college students use the platform, the 
platform itself will synchronously record college the 
learning behaviour data. We can analyse the data of 
learning behaviours of college students on MOOC 
platform, divide the students into different categories, and 
give some suggestions to form relevant learning groups. 

2 Learning behaviors on MOOC 
platform of college students 
On MOOC platform, learners can carry out video learning, 
data downloading, discussion area question and answer, 
which not only includes the process of traditional teaching 
and learning, but also embodies the advantages of network 
learning. By collecting and mining learning behaviours 
data in the network learning environment, the learning 
process can be better optimized and improved. Learning 
efficiency. Learning in this paper refers to the process of 
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acquiring knowledge through the classroom or MOOC, 
including active and independent learning, but also 
includes traditional classroom learning. Learning 
behaviours refers to all kinds of learning activities, such 
as consulting materials, completing exercises and so on, 
which are displayed by the participants in the learning 
process. 

In the process of MOOC learning, the effective 
learning behaviours of college students can be roughly 
divided into the following categories. Choosing the course 
to study: Before learning the MOOC course, we need to 
choose the higher course to study, and the course selection 
is the premise of learning. Watching instructional video: 
MOOC platform in the teaching video most directly shows 
the course of teaching content, is the most willing way of 
learning for most college students, and therefore is the 
most important learning behaviours of College students. 
Download material: Learning material is a supplement to 
the teaching video. In addition to the course courseware, 
it is often provided with supplementary information for 
college students to expand their knowledge according to 
their own learning situation, so it is also an important way 
of learning. Forum Exchange: The MOOC platform 
provides a forum for college students and teachers to 
exchange learning experience freely in the forum or to 
seek answers to learning questions. Unit assignment 
evaluation: Unit assignment evaluation is an effective way 
to test the learning effect in time. Completing unit 
assignment evaluation in time can help college students 
find and fill in the gaps in knowledge. Invalid learning 
behaviours mainly include: video pause, frequent page 
refresh, posting unrelated to the curriculum, browsing 
unrelated to the curriculum, etc. These behaviours will 
greatly affect the concentration of college students in the 
learning process, not conducive to the improvement of 
learning effect. Data mining and analysis of learning 
behaviours can play a very important role in the process 
of teaching and learning, and promote learning efficiency. 
This paper will give a very practical guidance to college 
students, teachers and the design and development of 
MOOC platform. 

3 Concept and common method of 
cluster analysis 
Clustering analysis is a kind of unsupervised learning, 
which returns similar objects to the same cluster. It's sort 
of like automatic classification. Clustering analysis can be 
applied to almost all objects. The more similar the objects 
in the cluster, the better the clustering results. Cluster 
analysis can well reflect the relationship between classes. 
When two objects belong to the same class, the two 
objects have the same or similar properties. When two 
objects belong to two different classes, their properties are 
different. Objects belonging to the same class have the 
same characteristics. Cluster analysis can study the 
properties of objects behind the data, and it is important 
for us to understand these objects. Cluster analysis can use 
cluster centres to represent this class well. The nature of it. 
Clustering centre is generally the average value of each 
object belonging to this class, which can reflect some data 

characteristics of this class. Comparing different kinds of 
clustering centres, we can find that different clusters have 
different meanings. Clustering analysis can help us extract 
important information from data. The meaning of data 
mining is to extract the information we need from the data 
information. Cluster analysis reflects the validity of the 
data information to some extent. 

K-Means clustering algorithm based on partition 
method is the most commonly used clustering algorithm 
in clustering analysis. Firstly, this kind of clustering 
algorithm usually needs input parameter K in advance, K 
represents the number of clustering partitions, and then 
iteratively updates the data set until the criterion function 
converges to a certain constant. The workflow of K-means 
clustering algorithm: Firstly, K initial points are randomly 
determined as the centre of mass, and then each point in 
the data set is allocated to a cluster. Specifically, the 
nearest mass must be found for each point and assigned to 
the cluster corresponding to the centre of mass; then the 
mass of each cluster is updated to the average value of all 
points in the cluster. K-means algorithm is a process of 
continuous iteration. The final result is to minimize the 
square of the distance between all samples in the cluster 
domain and the cluster centre and J (C). 𝐽 = 𝑋( ) − 𝑍 (𝐼)  

Among the above formula, I denotes the number of 
iterations; 𝑍 (𝐼)  denotes the cluster center; 𝑋( ) 
represents any data object in class j. 

4 Empirical analysis of learning 
behaviours of college students on 
MOOC platform 
This paper will use clustering algorithm to cluster the data 
of the learning behaviours of 30 college students on 
MOOC platform to divide them into excellent learners, 
middle learners, poor learners and non-learners.  

4.1 Step 1: indexes selection 

This paper studies college learning behaviours on MOOC 
platform. Taking Advanced Mathematics as an example, 
we chose five indexes as basic variables: time of online, 
time of watching videos, download number of learning 
materials, posting number in forum and finishing ratio of 
homework. Their meanings are as follows. Time of online: 
It reflects the learner's learning time, learning time is too 
short cannot guarantee the learning effect, learning time is 
too long also does not mean its high utilization of learning 
time. Time of watching videos: It is the guarantee for 
learners to acquire knowledge. The increase of viewing 
time can obviously improve their learning effect. But if 
the viewing time of videos is much longer than the length 
of videos themselves, it indicates that learners have 
learned in the learning process. Habit related behaviours 
such as browsing unrelated web pages during video 
playback. Download number of learning materials: 
learning materials is an important way to acquire 
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knowledge and expand knowledge, can supplement 
teachers in teaching videos did not involve or briefly 
explain the content, so the download of learning materials 
to a certain extent indicates that students are not active in 
acquiring knowledge. The download times of learning 
materials can also affect the learning effect of students. 
Posting Number in Forum: It is mainly a place for learners 
to communicate, answer questions and solve puzzles. 
Therefore, it is necessary to explain the difficulties 
encountered in the process of learning in the forum in a 
timely manner, indicating that the learner is not acquiring 
knowledge in a round way, actively solving the blind spots 

of knowledge, and can solve them in a timely manner. 
Answer other students' questions while helping 
themselves consolidate their knowledge. Finishing ratio of 
homework. It can help learners in a timely manner to 
check their own knowledge to fill in the gaps, greatly 
promoting the improvement of learning effect. 

4.2 Step 2: data collection 

The data of the leaning behaviours of thirty college 
students on MOOC platform is shown as follows. 

 
Table 1. Data of the selected indexes of 30 students 

Index I1 I2 I3 I4 I5 

Unit Hour Hour Time Time 1 

Student 1 190 124 65 105 0.98 

Student 2 155 97 33 15 0.35 

Student 3 185 108 68 124 0.99 

Student 4 130 93 45 22 0.66 

Student 5 170 99 46 12 0.81 

Student 6 116 52 15 24 0.52 

Student 7 207 125 60 85 1 

Student 8 131 96 52 44 0.85 

Student 9 142 100 40 12 0.63 

Student 10 169 84 39 14 0.71 

Student 11 131 98 30 56 0.42 

Student 12 160 81 40 38 0.44 

Student 13 160 86 39 58 0.56 

Student 14 137 91 46 49 0.21 

Student 15 132 95 41 36 0.1 

Student 16 144 90 49 52 0.94 

Student 17 1 0 0 0 0 

Student 18 198 107 71 77 0.89 

Student 19 160 91 57 15 0.25 

Student 20 165 55 55 14 0.36 

Student 21 152 94 55 30 0.63 

Student 22 160 75 35 24 0.88 

Student 23 93 58 55 1 0.61 

Student 24 123 88 35 17 0.63 

Student 25 142 95 55 5 0.66 

Student 26 150 46 55 25 0.65 

Student 27 133 80 55 63 0.71 

Student 28 1 1 0 0 0 

Student 29 129 98 8 36 0.61 

Student 30 105 45 25 24 0.35 

4.3 Step 3: clustering analysis 
We use the system clustering method to do the clustering 
analysis with the help of the software of SPSS 24.0. We 
will take 30 students as the "cases" and to select the K-
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Means clustering form. We can obtain the clustering 
results. From the table, we can see that if the samples are 
divided into four categories. The first class is Student 1, 
Student 3, Student 7, Student 8 and Student18; the third 

class is Student 6, Student 23, Student 24 and Student 30; 
the fourth class includes the Student 15 and Student 28; 
the rest of the students are second class. 

 
 

Table 5. Clustering result of leaning behaviours of college students of MOOC 
Case Category Case Category 

Student 1 A Student 16 B 

Student 2 B Student 17 B 

Student 3 A Student 18 A 

Student 4 B Student 19 B 

Student 5 B Student 20 B 

Student 6 C Student 21 B 

Student 7 A Student 22 B 

Student 8 A Student 23 C 

Student 9 B Student 24 C 

Student 10 B Student 25 B 

Student 11 B Student 26 B 

Student 12 B Student 27 B 

Student 13 B Student 28 D 

Student 14 B Student 29 B 

Student 15 D Student 30 C 

 

4.4 Step 4: conclusion analysis 

The students of the first class are excellent learners. They 
have enough time to study the course, a good learning plan, 
enough learning time is the basis for good learning results; 
at the same time, they watch almost all the teaching videos. 
good completion of homework and actively participate in 
the discussion area, but Help them to find the missing in 
time, so we can infer that they are excellent learners and 
achieve excellent learning results. Secondary learners are 
tending to complete the viewing of teaching videos, 
complete the required homework, occasionally participate 
in the discussion area question and answer, learning links 
are involved, but because the learning time is not fully 
guaranteed, it is difficult to have a better learning effect. 
The third category is poor learners. They can't guarantee 
to learn at a certain pace. They log on to the system less 
often. Although they do more homework, they watch less 
videos than the total length of the course videos. Maybe 
they don't concentrate on learning after they log on to the 
system. Face, on the contrary, to do something unrelated 
to learning, such as browsing unrelated to learning pages, 
which leads to poor learning results. The fourth category 
can hardly be called learners. They hardly log on to the 
MOOC platform and do not conduct effective learning 
behaviours, so they cannot be called learners. The 
participation in the discussion area can be divided into two 
kinds: one is to initiate a topic, the other is to comment on 
a topic. However, whether as the initiator or commentator 
of the topic, the content released by college students 
follows two basic principles, namely, the theme principle 
of participating content and the topic-related principle of 

participating content. The thematic principle of 
participating in the content is that the contents of 
university students' participation must contain certain 
themes. The topic-related principle of participation 
content refers to that the content of 'participation must be 
based on topic titles, that is, whether for the description of 
the depth or breadth of topic content, the description of the 
content and topic titles must be semantically related. In the 
hierarchical teaching of MOOC platform, the result 
evaluation and process evaluation should be combined to 
ensure the integrity of learning process. The same interest 
and similar level of college students help each other, 
which is conducive to the improvement of learning effect. 

5 Conclusions 
MOOC is an open learning platform and the learning 
behaviours of college students of MOOC are completely 
autonomous. There are significant differences in learning 
behaviours among different learners. We should help 
teachers to identify the different types through data mining 
to optimize the teaching effect. The main conclusions are 
as follows: 

(1) Cluster analysis can be used to mine the learning 
behaviours of college students on MOOC platform, and 
K-Means clustering can be selected. 

(2) The empirical study of college students' learning 
behaviours mainly includes 4 steps, which are indexes 
selection, data collection, clustering analysis and result 
analysis. 

(3) The indexes of college students' learning 
behaviours can be set as time of online, time of watching 
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videos, download number of learning materials, posting 
number in forum and finishing ratio of homework.  

(4) We can divide the college students on MOOC 
platform into foure categories according to the learning 
behaviours data and adopt different types of teaching 
methods for different types of students. 
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