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Abstract 

This paper uses the log data in Moodle system to predict 
students' learning performance at the early stage of a semester. 
Since the data quality has great influence on the prediction 
accuracy, the Normal transformation and the Z transformation 
are utilized in the preprocessing phase. Then, the Fuzzy Rule-
Based Classification System (FRBCS) is employed to create 
prediction model. The experiment results illustrate that data 
with Normal distribution can offer the higher prediction 
accuracy than other methods. 
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Introduction 

In the past, most universities paid great attentions to the mid-
term warning for discovering the students with poor learning 
performance, who will be provided with the remedial courses 
and counseling methods for improving their learning status. 
However, after the mid-term examinations, even if these 
students are provided with additional learning supports, they 
cannot keep up with the pace of course progress. Therefore, 
this paper based on the log data of the Moodle system employs 
the technology of educational data mining (EDM) to predict 
the possible learning outcomes of students during the first 6 
weeks of the semester. In this way, instructors can precisely 
obtain the students' learning status and offer learning supports 
at the early stage of a semester for achieving the target of early 
warning. 

Data preprocessing is a very important task for educational 
data mining. Therefore, the student learning activity data 
should be processed by transformation methods in advance for 
enhancing the quality of data. The transformed data can then 
be applied to the appropriate data mining technique for model 
establishment and prediction. The whole data mining process 
involves a lot of preparatory work and planning process, in 
which the data pre-processing stage accounts for nearly 50% 
of the workload that is a critical work that cannot be neglected. 
In the process of data mining, as shown in Figure 1, the target 
is to transform the vast amount of data into useful information, 
to discover knowledge of learning behavior, to enhance student 
learning, and to complete the circular of continuous 
improvement [1][2].  

 
Figure 1. Educational data mining process 

(Cristobal R. & Sebastian V., 2013) 

In the data preprocessing stage, three common methods are 
used to refine the quality of data, including the processing of 
missing values, the processing of category data, and the scaling 
of data features. Since the range of each variable is very 
different to each other in the log data from the Moodle sysem, 
the standardization or transformation of the data is a very 
important step before the process of data mining. Therefore, 
this study uses the original, Normal distribution, and Z score 
methods to reconstruct the student learning activity data. After 
that, the re-formed data is classified and predicted by the fuzzy 
classification system to identify which method can have the 
better prediction accuracy. This study expects to predict the 
student's learning performance in the first 6 weeks of the 
semester, so that teachers can accurately acquire the student's 
learning outcomes at first-third of the semester for achieving 
the target of early warning, which can be used to offer early 
assistance for students with learning difficulty. 
 

Research Methodology 
Data mining is consisting of a lot of techniques for data 

collection, data preprocessing, data analysis and results 
reporting. In the phase of data collection, R language is used to 
access the log file of student activities from Moodle system 
directly through the RMySQL suite.  

The data preprocessing mainly consists of three steps, 
including the retrieval of required fields in the log file, the 
normalization or transformation of each field, and the 
elimination of outlier data. As to the transformation, the data is 
cleaned and converted to the required format by three methods, 
including the original method, the Normal transformation, and 
the Z transformation. The original method indicates that the 
raw data is unchanged and remained to be the rudimentary 
information. The Normal transformation converts the original 
data into the new version matching the distribution of Normal. 
the Z transformation standardizes data based on the mean and 
the standard deviation. 
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Proposed method 
In the past research, the classification methods were mainly 

used to establish a decision-making model based on the student 
learning activity log data and the final grade of the course, and 
to predict the learning outcomes of the students in the same 
course in the next semester. Among them, the final learning 
outcomes used in most studies are usually divided into pass and 
fail. However, by observing the log data of learning activities, 
the behaviors of the various learning activities of students 
falling on the borders between pass and fail are very similar. 

If the training data of the model only uses the boundary 
between passing and failing to divide the learning behavior 
pattern, it will lead to relatively large misjudgment. Namely, 
the learning activities of pass close to the boundary are in fact 
very similar to the learning activities of fail close to the 
boundary. However, as the distance between the grades and the 
boundaries increases, the similarity between learning activities 
of pass and fail will gradually decrease. Therefore, this study 
attempts to use the fuzzy classification method, and hopes to 
improve the accuracy of the prediction in order to achieve the 
target of learning warning at medium-term. 

The Mamdani model, proposed by Mamdani and Assilian, is 
constructed from the linguistic variables of the antecedents and 
outcomes of the rule, with multi-input and single-output 
(MISO) manner. The Mamdani model, shown in Figure 2, 
consists of four elements, including a fuzzifier, a knowledge 
base, an inference engine, and a defuzzifier. The fuzzification 
interface converts the input of the crisp values into the fuzzy 
values, and the knowledge base consists of a database and a 
rule base, in which the database includes fuzzy set definitions 
and parameters of the membership function. The rule base 
contains fuzzy IF-THEN rules and the inference engine, which 
utilizes suitable fuzzy rules to infer the fuzzy values. The 
defuzzification is converted the inferred results to the crisp 
value as the final results [3][4]. 

 
Figure 2. Mamdani model 

 
Evaluation Results  

In the Moodle system, there are a lot of learning activities 
that can be collected for further investigation, such as: view, 
post, reply, view of form, view of post, resource and upload. 
The target of prediction is to identify which students will pass 
or fail in the courses.  

Ten courses are selected from the Moodle system in this study. 
The activity data from ten courses was processed by the three 
methods, including the original method, the normal 

transformation, and the Z score transformation. These three 
kinds of transformed data then are applied to the fuzzy 
classification method to predict the possible outcomes of 
students. With the comparison of three methods, it was found 
that the accuracy of the Normal distribution method can have 
the best performance, as shown in Figure 3 and Table 1. If the 
original data is used for the fuzzy classification system analysis, 
the prediction rate is no more than 10%. If the Normal 
distribution data is used, the prediction accuracy is higher than 
90%, as shown in Figure 3. It is evidently that the 
transformation of learning activity data is a very important step 
for educational data mining.  

 
 

 
Figure 3. Comparison of three methods 

 
 

Table 1. Comparison of three methods 

course Original Normal 
transformation 

Z 
transformation 

A 8% 100% 22% 
B 0% 100% 0% 
C 3% 100% 0% 
D 0% 100% 2% 
E 30% 98% 30% 
F 0% 96% 0% 
G 0% 95% 11% 
H 0% 95% 0% 
I 2% 92% 5% 
J 8% 84% 0% 

 
Conclusions 

In the process of data mining, pre-processing of data play an 
important role. The results illustrate that if the raw data is used 
to perform the prediction, the accuracy rate is about 5%, and 
the performance of the Normal transformation will be the best, 
which is up to 96%. Students whose grades fall on the 
boundary of pass and fail are quite similar in their behavior of 
learning, so it is very difficult to define the border with 
respective to the learning activities. Using the proposed fuzzy 
classification method, the boundary of pass and fail can be 
fuzzified. In this way, the prediction accuracy can be improved 
evidently.  
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Abstract 
 

During processing online learning, study effectiveness is 
improved by strengthening the issues in term of regulation 
and interaction of learners. The strategies of self-regulation 
learning and online participation learning are well-popular to 
respectively address them. In this paper, a study architecture 
is established by skillfully combining these two strategies 
since none of them can solve challenges of regulation and 
interaction simultaneously. Experimental data is collected 
by in-depth interview with participants, thus prototyping an 
online learning system according to the analysis result 
derived from the collected data. 
 
Key words: self-regulation learning, online learner 
participation, online learning 

  
Introduction 

 
Rapid development of technology and computer makes 

education of computer a serious change. By widely 
introducing wire- or wireless-network techniques, learning 
and teaching can be easily performed without the restriction 
of time and space. Nowadays, multimedia material and 
application are associated with education to prompt not only 
many and various scenarios, but also rich mutual message 
delivery.  

Online learning is a kind of educational system with 
comprehensive learning interaction environment by variously 
making use of information technology. The system of online 
learning is helpful to remove the restriction of traditional study. 
Online learning is more flexible and mobility since instructional 
evaluation can be customized, as well as the study discussion can 
be performed face-to-face via constructing video and audio 
electronic classrooms. Teaching related activities can be 
provided with multi-dimensions works generated by learners. As 
a results, the development of teaching activities establishing 
online learning techniques obtains border future. 

However, three main crucial concerns, raised due to the 
property of online learning, have to be addressed while 
using the system for teaching and learning[1] [2]. First, it is in 
the state of alienation because the while participants have no way 
to see each other throughout whole learning procedure. Second, 
people have insufficient interaction. The factors of corporate 
wisdom understanding are interacting with others who have 
enough knowledge and motivation. Finally, it is hard to 

communicate and express with others because of the limitations 
of online discussion.  

Apart from decreasing study motivations, those three issues 
may also directly or indirectly lead to higher student drop-out 
rate. For instance, the phenomenon caused from the issues have 
been observed in the USA and the Europe [3][4][5]. Therefore, 
the self-learning and the interaction with others has to be fully 
considered and well integrated in order to obtain better 
performance while processing online learning. 

The remaining paper is organized as follows. In chapter 2, 
the literatures in terms of related educational strategy including 
self-regulation learning strategy, online participation learning 
strategy will be briefly reviewed to realize the motivation of our 
design. Furthermore, online learning will also be mentioned 
since it is critical in this study. Then, methodology is depicted 
in chapter 3 to show our idea and solution addressing the 
current challenges of online learning. To demonstrate the result, 
experimental result and its corresponding analysis will be given 
in chapter 4. Finally, the conclusions and suggestions are given 
in chapter 5. 

 
Literature Review 

 
A. Self-regulation Learning Strategy 

Self-regulation learning is a continuous adjustment during 
whole learning process and its factors of learning experience 
involves emotion, cognition ad behavior. Accordingly, the 
study achievement can be expected and obtained by doing so 
[6].  

In the self-regulation learning environment, learners are able 
to set and control the resource which consists of cognition and 
metacognition, thus aiming the goal of learning. Under the 
strategy, learners take part in their study by handling works 
consists of plan of goal and activates, evaluation of whether 
success or not. Then, the items mentioned can be redeveloped 
and adjusted by learners as necessary [7].  

Learners can do self-regulation by two ways: full 
self-exploration and guidance from capable person. By 
encouraging learners to use their intrinsic motivation, learning 
becomes a more active process. In other words, under the 
concept of non-supervising and non-intervention, learners can 
make use of intrinsic motivation, self-exploration and learning 
through a small part of stimulation or assistance. 

 
B. Online Participation Learning Strategy 

Online participation learning means that online learners 
maintain full relationship between learners to achieve the goal 
of improving online learning. Another consideration is that 


