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Abstract. This study aimed to explore the relationship between students’ online 
participation in Moodle and their learning achievement. Participants in the 
study were 78 undergraduate full-time students who were enrolled in a general 
education course entitled “Digital Citizenship” at a higher education institute in 
Hong Kong. They were required to choose from and participate in different 
types of Moodle activities including information access (e.g., reading online 
supplementary resources), interactive learning (e.g., running online simula-
tions), networked learning (e.g., discussing in online forums), and materials  
development (e.g., writing reflective journals). The online participation of a 
student was measured by the number of completed activities, while the learning 
achievement of a student was determined by his/her essay grade. This study ap-
plied the Partial Least Squares (PLS) method to the collected data in order to 
identify whether there was a link between online participation and learning 
achievement. The results indicate that online participation in networked learn-
ing or in materials development, but not in information access nor in interactive 
learning, was positively and significantly related to learning achievement. This 
finding highlights the importance of social interaction and individual construc-
tivism for effective online learning. 
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1 Introduction 

Moodle is one of the open source Learning Management Systems (LMSs) that pro-
vides a wide range of resource and activity modules to support online and blended 
learning [1]. The resource modules are designed to support the online delivery of learn-
ing materials, while the activity modules are used to evaluate students’ learning 
achievement (e.g., through the use of assignment and quiz modules) and facilitate the 
building of online learning communities (e.g., through the use of forum and wiki mod-
ules). According to the statistics from [2], by late April 2014, over 85 thousand active 
Moodle sites have been registered from 240 countries. The statistics also show that 
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there have been over 77 million Moodle users worldwide and over 8 million courses on 
Moodle. Given the huge user base of Moodle and its continued development as a free, 
customisable LMS, Moodle has become popular and competitive in education over 
recent years. It is no surprise that a growing body of blended learning studies has cho-
sen Moodle as a platform for research [3][4]. This study is one example. 

LMSs offer tools to support the interactivity between student and content, between 
student and teacher, and among students [5]. Such interactivity can promote learning 
in two ways. First, through independent online activities, the interactivity between 
student and content engenders a shift from teacher-centred to student-centred learning 
and also fosters constructivist learning [6]. Second, through online learning communi-
ties, the interactivity between student and teacher as well as among students encou-
rages students to assume greater learner responsibility and peer collaboration [7][8]. 

However, despite recognition of their benefits for student learning, LMSs face 
concerns that may impinge upon their implementation. A major concern relates to the 
effectiveness of online participation in improving learning achievement. Prior re-
search was carried out to explore this issue, but mixed results were produced. For 
example, some studies found that there was no significant difference in course grades 
between students in the face-to-face group and those in the online group, suggesting 
that no apparent link exists between online participation and learning achievement 
[9][10]. In contrast, some others showed that online participation (e.g., peer-to-peer 
discussion in online forums) was significantly correlated with learning achievement 
[11][12].  

Given the mixed results, it remains unclear whether there is a positive impact of 
online participation on learning achievement. Therefore, this study was designed to 
explore their relationship. To address the limitations of some previous studies, this 
study involved a statistically acceptable number of participants, categorised online 
participation into a range of the commonly used online activities, and provided stu-
dents with a number of online activities to choose from. 

2 Related Work 

In his theory of online learning as online participation, Hrastinski emphasised that 
online learning and online participation are intricately interrelated [13]. He also added 
that online participation can take different forms, for example, from resources access 
to knowledge co-construction. Oliver and Herrington identified four common forms 
of online participation [14]. The first is called information access, which is characte-
rised by the way that students use technology to gain access to online resources such 
as online video clips. The second is called interactive learning, which means that stu-
dents are engaged with interactive learning elements such as online self-test tool with 
automatic feedback. The third one, called networked learning, refers to using technol-
ogy to support communication and collaboration among students and teachers such as 
online discussion forums. The last is known as materials development, which means 
that students use technology as a tool to build and present their own artefacts such as 
online multimedia presentation.  
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Prior studies were conducted to investigate the relationship between online partici-
pation and learning achievement. Some reported that no significant relationship was 
found between them. Zacharis found in his study that there was no significant differ-
ence in course grades between students in the face-to-face group and those in the 
online group [10]. This finding was consistent with the results of some other studies 
[9][15]. However, a few recent studies have indicated that online participation was 
significantly correlated with learning achievement. Huang et al. developed a method 
to evaluate students’ online participation by a set of indicators (e.g., the number of 
posts created in forums, the number of files viewed, the time spent on browsing non-
interactive pages and the number of pages read) [11]. Their results revealed that on-
line participation was positively related to learning achievement in terms of test 
scores. In a study carried out by Shaw [12], a total of 144 undergraduates enrolled in a 
computer programming course were involved. He measured learning achievement in 
terms of examination scores. Moreover, he evaluated online participation based on the 
number of forum posts created, the number of forum posts viewed and the number of 
questions asked. The results validated that online participation was significantly asso-
ciated with learning achievement.  

Owing to the inconclusive results obtained in the literature and the multifaceted na-
ture of online participation, more studies are needed to further investigate the connec-
tion between online participation and learning achievement. 

3 Research Model and Hypotheses 

3.1 Research Model 

Fig. 1 illustrates the research model of this study. It comprises four types of online 
participation and learning achievement. As discussed in the previous section, the four 
types of online participation include information access, interactive learning, net-
worked learning and materials development [14]. Due to the potential that students 
would get more access to learning resources and receive more learning support from 
peers in Moodle, it was assumed that online participation would have a positive effect 
on learning achievement. 

3.2 Hypotheses 

Previous studies reported mixed results on the relationship between online participa-
tion and learning achievement. Morris, Finnegan, and Sz-Shyan argued that the fre-
quency of online participation was important for successful online learning [16]. They 
found that the number of forum posts and content pages viewed by students were 
significant predictors for their course grades. By contrast, Palmer, Holt and Bray 
found that the number of forum posts viewed by students contributed very little to 
their course grades, suggesting that the link between passive participation in LMSs 
and learning achievement was weak [17]. Davies and Graff showed that more online 
participation on a mandatory basis did not necessarily lead to better learning 
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achievement [18]. To further explore the relationship between online participation and 
learning achievement, four hypotheses were developed as follows: 

Hypothesis 1. Participation in information access is significantly related to learning 
achievement. 

Hypothesis 2. Participation in interactive learning is significantly related to learning 
achievement. 

Hypothesis 3. Participation in networked learning is significantly related to learning 
achievement. 

Hypothesis 4. Participation in materials development is significantly related to 
learning achievement. 

 

 

Fig. 1. Research model 

4 Research Method 

4.1 Context 

Participants in the study were 78 undergraduate full-time students who were enrolled 
in a general education course entitled “Digital Citizenship” at a higher education insti-
tute in Hong Kong. The participants were all sophomores in the Bachelor of Educa-
tion (Chinese Language) programme. Most of them were female and in the age group 
of 21 to 23 years. The course was delivered via a mix of face-to-face (f2f) sessions 
and online instructional activities over a period of eleven weeks in the academic year 
of 2012/13, with each f2f session lasting approximately 2.5 hours. Four major parts 
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were covered in the course: (i) introduction to digital culture and citizenship, (ii) nine 
essential elements of digital citizenship, (iii) appropriate use of technology with re-
spect to elements of digital citizenship, and (iv) impact of digital citizenship on the 
society.  

Since the time for each f2f class was limited, online activities was designed to 
strengthen and extend students’ understanding of several important concepts that were 
not discussed in detail during class. Students could choose and participate in their 
preferred online activities after class. Specifically, four types of online activities were 
developed in Moodle every week: (i) information access - students were asked to 
access online materials and write a summary about the materials, (ii) interactive learn-
ing - students were asked to participate in an interactive quiz or webpage, (iii) net-
worked learning - students were asked to create a post and give someone a reply in a 
discussion forum or to update a group wiki page twice, and (iv) materials develop-
ment - students were asked to write a reflective journal or prepare a multimedia pres-
entation using MS PowerPoint. 

In the course, there were three assessment items: online participation, group pres-
entation and individual essay. The items constituted 10%, 30% and 60% of the overall 
course grade, respectively. In order to obtain a full score of online participation, stu-
dents were required to complete a minimum of four activities, each from a different 
topic. Figure 2 illustrates different types of online activities designed for a topic called 
“Digital Commerce”. Eight other topics featured the same number and type of online 
activities. 

 

 

Fig. 2. Different types of online activities 

4.2 Measures for Online Participation and Learning Achievement 

Table 1 summarises a list of indicators used for online participation and learning 
achievement in this study. Online participation was measured by the frequency of 
student participation in online activities. Specifically, the number of summaries writ-
ten about online study materials was used as an indicator to measure participation in 
information access. To measure participation in interactive learning, the number of 
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online quizzes taken and the number of interactive webpages accessed were used as 
the indicators. To measure participation in networked learning, the count of forum 
postings (i.e., one post and one response were expected in the same forum for each 
count) and the count of wikis updated (i.e., a wiki should be updated twice for each 
count) were used as the indicators. Lastly, to measure participation in materials de-
velopment, the number of reflective journals created and the number of presentation 
files completed were used as the indicators. 

At the end of the course, students were required to submit an individual essay of 
2,000 words on discussing the characteristics of digital citizenship and its impact on 
our society. A marking scheme was developed to cover a number of assessment areas 
including introduction, evidence and analysis, concluding remark, style and use of 
references. Based on the marking scheme, all essays were marked by the course in-
structor. To ensure consistency of marking, a sample of the marked essays with high, 
medium and low grades were reviewed by another teacher with experience in teaching 
the same course. The essay grade was used as an indicator of learning achievement.  

Table 1. Indicators for online participation and learning achievement 

Construct Indicator 

Information Access (IA) IA1. Number of summaries written about documents 
IA2. Number of summaries written about slides 
IA3. Number of summaries written about static web page
IA4. Number of summaries written about videos 

Interactive Learning (IL) IL1. Number of quizzes taken 
IL2. Number of interactive web pages accessed 

Networked Learning (NL) NL1. Number of forum posts and replies created 
NL2. Number of wikis updated 

Materials Development (MD) MD1. Number of reflective journals created 
MD2. Number of presentation files completed 

Learning Achievement (LA) LA1. Essay grade 

5 Results and Discussion 

A variance-based structural equation modeling (SEM) technique called Partial Least 
Squares (PLS) was used to explore the research model illustrated in Fig. 1 [19]. PLS 
estimates the path relationships in a model with the objective of minimising the resi-
dual variance of all dependent variables rather than explaining the covariation, so it 
was widely used for theory development and prediction of key constructs [20][21]. In 
this section, the results of PLS are discussed in terms of the relationship between on-
line participation and learning achievement (i.e., the path coefficient) and the impact 
of online participation on learning achievement (i.e., the effect size). The results are 
shown in Table 2.  
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Table 2. Results of PLS 

Hypothesis Path Path  
coefficient 

f 2  
effect size 

t-value Hypothesis 
supported? 

H1 IA  LA .078 .009 0.848 No 
H2 IL  LA .012 .000 0.106 No 
H3 NL  LA .408 .194 3.253 *** Yes 
H4 MD  LA .355 .159 2.907 *** Yes 

*p < .10, **p < .05, ***p < .01  
 

Hypotheses 1 to 4 suggested that students’ participation in online activities was 
significantly associated with their learning achievement. As shown in Table 2, hypo-
theses 3 and 4 were supported by the data while hypotheses 1 and 2 were not. In other 
words, online participation in networked learning was significantly related to learning 
achievement (H3, p < .01), and online participation in materials development was 
significantly related to learning achievement (H4, p < .01). An analysis of the effect 
sizes of networked learning (f2 = .194) and materials development (f2 = .159) indi-
cates that their impact on learning achievement was medium [22]. The results suggest 
that students’ learning achievement was influenced by their frequency of online par-
ticipation in networked learning or in materials development. 

In this study, networked learning (e.g., online discussion and wiki development) 
required students to interact with peers through comments about and references to 
ideas of each other. This kind of social interaction was recognised as a key factor 
contributing to the cognitive and intellectual growth of individuals [23] as well as to 
deep learning and understanding [24]. Our results are consistent with the finding of 
[16], highlighting the importance of social interaction to learning achievement in 
LMSs. 

Unlike networked learning, materials development focused on individual activities 
such as creating one’s own digital artefacts in forms of reflective journal and  
multimedia presentation. It involved students in a learning process to collect, select, 
organise, and present their understanding. Such a process was underpinned by the 
constructivist learning theory, in which learning is perceived as a process of con-
structing meaning and students learn best when they construct their knowledge in an 
active way [23]. In this regard, our results add evidence to support the positive impact 
of individual constructivism on learning achievement in LMSs.  

6 Concluding Remarks 

To recapitulate, this study was designed to explore the relationship between online 
participation in Moodle and learning performance in a blended learning course using 
the Partial Least Squares (PLS) method. Participants in the study were 78 undergra-
duate full-time students who were enrolled in a general education course entitled 
“Digital Citizenship” at a higher education institute in Hong Kong. The participants 
were required to choose from and participate in different types of Moodle activities 
including information access (e.g., reading online resources), interactive learning 
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(e.g., running online simulations), networked learning (e.g., discussing in online fo-
rums), and materials development (e.g., writing reflective journals). The online partic-
ipation of a student was measured by the number of online activities completed, while 
the learning achievement of a student was determined by his/her essay grade. 

The results of the PLS analysis indicate that online participation in networked 
learning or in materials development, but not in information access nor in interactive 
learning, was positively and significantly related to learning achievement. In the 
study, networked learning required social interaction among students while materials 
development required individual construction of artefacts. With theoretical and empir-
ical support, both social interaction and individual constructivism have an impact on 
fostering deep learning. Our findings further illuminate the importance of social inte-
raction and individual constructivism for effective online learning.  

Several limitations of this study can be identified. First, the sample was taken from 
a general education course only. In order to generalise the findings, more research 
should be conducted in various courses. Second, the results of this study were derived 
from the frequency of online participation and the essay grade, but the quality of on-
line participation was not taken into account. In future research, both the quantity and 
quality of online activities should be evaluated to gain a fuller understanding of online 
participation. 
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