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Abstract—The use of blogs in teaching and learning has emerged as a use-
ful educational technology resource. Hence, this study’s main objective is to in-
vestigate the students’ perceptions and information-sharing patterns in learning
computer science education through blogging. Eighteen samples were chosen
purposively in this study. The study collected both quantitative and qualitative
data using questionnaires, semi-structured interviews, and students’ blogs tran-
scripts. The results revealed the positive outcomes of students’ perceptions of
blog aspects, such as writing, reading, and making comments. In terms of in-
formation-sharing patterns, student frequencies in writing and sharing infor-
mation through blogging were high when they were given tasks or activities that
would be evaluated by an instructor. This showed that instructors play an im-
portant role in motivating students to be actively involved in blogging. Rewards
or marks also need to be given as an encouragement to students for them to con-
tinuously and actively use blogs for learning purposes.

Keywords—Perceptions of blogs, information-sharing pattern, educational
blogging, Authoring System, reflective learning.

1 Introduction

Some computational courses are classified to be complex for many students [1],
where complexity is defined as a problem that can have several solutions [2]. Some
complex problems in computational courses involve learning programming [3]. For
example, the Authoring System course exposes students to basic programming and
authoring concepts. One of the more complex concepts in programming is the use of a
scripting language such as Active Server Pages (ASP). ASP is used for creating web-
sites, which a more difficult process than is frequently realised. This is because, when
students are learning to code to develop a website or application (app), errors will
often emerge that will require them to check, find the solution, and apply it according-
ly [4]. However, sometimes, it is difficult to interpret the meaning of the error mes-
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sages prompted by the browser and, thus, students will get stuck on a problem that is
difficult to unravel.

Thus, to ease the process of finding solutions for the possible errors that might
emerge during the website development process, discussions, opinions, and reflec-
tions from others who are more knowledgeable are needed. One possible way for
discussions to take place is through online discussion. As stated by Liaw and Walto-
nen et al [5, 6], the key benefit of online discussion is collaborative learning where,
through this process, students can build knowledge and negotiate meaning by interact-
ing with others. In addition, online discussions give students the time they need to
process learning, write ideas and views, and reflect to increase the quality of learning
[7, 8]. Moreover, the act of writing (especially reflective writing) and discussion are
an essential professional skill [9] within computer science education [10].

Blogs are one of the emerging online discussion technologies; they offer flexible
and accessible opportunities for implementing collaborative and reflective writing and
learning, either with instructors and/or peers [8, 11]. In education, blogs have been
used as a reflective learning tool, and the benefits of peer work and interdependence
are increased by designing a learning environment that enables students to develop
social, collaborative, communicative, and reflective skills [12]. Blogging can help
students to become more media and information literate by helping them to clarify
their choices about the content that they have written. Blogging also helps students to
develop confidence, improve self-expression, and achieve a sense of fulfilment from
publishing their work, since others can read those works [13]. Nevertheless, collabo-
rative, communicative, and reflective activities have yet to gain as much attention in
computer science education as they have in other disciplines, such as language educa-
tion [8, 14], and few approaches such as blogging have been experimented with to
support computer science education [14]. Therefore, blogging is a suitable pedagogi-
cal learning approach that can enable students to exchange ideas and share experienc-
es, especially on the ASP topic, which requires many solutions and sources to over-
come the problems that emerge. In addition, blogging also supports the social con-
structivist environment, where students can work together and support each other by
sharing information and resources that are useful for their learning process and goals
[15]. Furthermore, Purcel et al [16] also stated that it is important to research infor-
mation-sharing patterns through blogging to better understand blogging pedagogy and
perhaps its influence on learning analytics. Drawing from the advantages of blogging
as relating to learning, this study has the following aims:

o ldentifying students’ perceptions regarding the educational benefits of writing a
blog, reading other students’ blogs, and reading students’ comments

o |dentifying students’ perceptions of the blogging experience as an educational
activity

o |dentifying information-sharing patterns through blogging among students

To pursue these aims, the current study will gather relevant data via a mixed meth-
od of research design, which involved a combination of quantitative and qualitative
data. For the quantitative measurement, the data were collected using a questionnaire.
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Regarding a qualitative measurement, semi-structured interviews, observations, and
blog activity analysis have been used.

2 Literature Review

In this section, a few important points underpinning this study will be discussed in
detail.

2.1  Educational blogging and computer science education

Since the research goal and pedagogical aspiration for most of the academic com-
munity is to improve learning effectiveness, universities and other higher education
organisations are facing pressure to demonstrate the effectiveness of their educational
efforts [17]. As educational approaches in 21st century learning is moving towards
online learning, instructors need to be aware of how their students have progressed in
their learning [18]. One of the approaches that can be implemented to address this
learning need is by using online learning logs in which students can document their
learning experiences and study understandings in a diary form [19]. As indicated in
the literature [17, 20], blogging is beneficial for communication, instructional re-
sources, collaborative activities, knowledge sharing, and social networking and for
showcasing students’ projects. This also means that blogging activities can benefit
both instructors and/or students. The study conducted by Stiler et al [21] explored the
use of blogs in pre-service education and noted that the depth and breadth of students’
reflectivity were positively affected through blogging. By engaging in blogging ac-
tivities, students are given opportunities to express their ideas to everyone [21].
Through this act, they can produce and share articles/assignments, and welcome
comments and views from others [22]. Blogs can also serve as a means for the revi-
sion process by producing several versions of documents through the automatic ar-
chive and keyword-based search facility [22]. In addition, students’ written messages
in online learning tools can capture significant information about their critical think-
ing that should be analysed and understood for effective learning [23]. Hence, the use
of blogs as an online learning tool has the potential to enhance learning’s effective-
ness more than traditional learning logs do. It is also found that blogs are useful online
tools to help students to reflect, and it is through reflection that they can think back on
the situations they have experienced to maximize their knowledge and understanding
[24], thus publishing their ideas [25]. In addition, new ideas that are unique to other
students can be developed in the knowledge construction and sense making process
[26].

Despite the stated advantages, blogging activities are mostly applied in language
education, and little attention has been paid to computer science education [8, 14].
Learning a computer science course like Authoring System requires the students to
internalize theories learned through hands-on design activities [27]. It stresses the use
of both a mental and a physical process, which comprises creative construction and
dilemma handling as opposed to mere thinking [28, 29]. If this subject is learned in a
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typical way, students will probably encounter problems in making connections and
engaging with meaningful learning. In addition, like any other area of computer sci-
ence education, constant improvement in technology creates a need for experts to
document the learning process, so they can learn on their own throughout their profes-
sional career [8].

Hence, an effective learning strategy is required to have a positive impact on stu-
dents’ learning process when values like skills in handling authoring tools are con-
cerned. To pave the way, there is a need to integrate a blogging approach to support
students’ learning of hands-on skills effectively. Through this approach, the students
are expected to share information knowledge and highlight the problems they encoun-
ter when designing the application to benefit others in the community. It is through
this process that the individual’s behaviour to transfer learned skills and knowledge
can be assessed [27]. Previous research by Valtonen et al, Williams and Jacobs, and
Yang [30, 31, 32] have also highlighted that the use of technology such as blogs is an
important factor that drives the information-sharing process, and more needs to be
done especially in uncovering the information-sharing patterns through blogging, as
this can contribute towards a better understanding of blogging pedagogy and perhaps
its influence on the approach to future learning analytics [16].

As little research has been done in the field of information sharing itself compared
to the specific characteristics of sharing of knowledge [33] especially for computer
science education, this study aims to make a contribution to students’ viewpoints as
well as their behaviour regarding their information-sharing approach. To be precise, it
is expected to see what types of blogging posting (information, instructional, person-
al) and sharing (e.g., giving comments, contributing information, reflection) will be
made and shared by the students during the learning process. By so doing, the stu-
dents will perhaps no longer view their learning and experience in isolation but will
use it as an opportunity for learning and constructing meaning with others and for
encouraging lifelong learning [34].

2.2 Blogging and social constructivist theory

Social constructivism is an extended concept of cognitive constructivism, where it
emphasises learning’s social collaborative nature for cognitive development [35, 36].
It was developed by the post-revolutionary Soviet psychologist Vygotsky. The crucial
concept in social constructivism is the Zone of Proximal Development, which argues
that with the help of more knowledgeable others, participants can master certain con-
cepts or ideas that they would find difficult to learn on their own [37].

In a social constructivist learning environment, instructors need to create a student-
centred learning experience in which students are required to develop their own
knowledge because it is believed that they can learn better when they discover con-
cepts by interacting and collaborating among themselves rather than when they are
given by the instructor. Several studies have also shown that collaborative learning
results in better learning outcomes than individual oriented learning does [26]. Mean-
while, instructors might need to observe students; make them work in groups in ex-
ploring, thinking, and discovering knowledge; and guide them as they approach prob-
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lems or issues rather than directing them. In addition, instructors need to supply the
students with encouragement and advice as they tackle the difficulties and challenges
in solving the problems or issues.

It should be noted that the theoretical foundation of blogging activities in learning
is actually derived from social constructivist learning. The research by [38] has pro-
vided a conceptual overview of how blogging fits with the social constructivist learn-
ing theory. Furthermore, a study conducted by [17] analysed blogs’ content to further
examine how blogs’ performance reflects social constructivism in the learning pro-
cess.

In this study, students were asked to address, explore, discover, and solve weekly
issues related to the Authoring System course, write their own reflection, and review
and comment on their peers’ blogging contents. Instructors, meanwhile, merely sup-
ply the students with encouragement and advice as they tackle the difficulties and
challenges in solving the problems or issues rather than directing them to the answer.
In this way, social interaction and negotiation among peers as well as with the instruc-
tor were used to enact a social constructivist learning approach. The questioning and
reasoning process during the blogging activities and reflections indirectly enables the
assessment process to occur, and it should be noted that blogging activities and reflec-
tions are a form of alternative assessment tool [39, 40]. Social constructivist theories
support the questioning and negotiation of meaning among peers [41].

3 Methods

3.1 Research design

This study used a mixed method of research design, which involved a combination
of quantitative and qualitative data. For the quantitative measurement, the data were
collected using a questionnaire, which was chosen because it could be used to gather
information about subjects’ beliefs, attitudes, behaviours, and demographic composi-
tion [42]. Regarding a qualitative measurement, semi-structured interviews, observa-
tions, and blog activity analysis have been used. The aim of using a qualitative meas-
urement is to seek understanding of the context and how it explains individual/group
behaviours [43].

This study involved the use of an instructor’s and students’ blogs. The Authoring
System’s instructor set up an instructor blog and made it known to the class by post-
ing the address to the e-learning system. Each week, students were given an issue
related to the Authoring System course, and they needed to solve the issue and write
their comments to share their views on the given issue. Each student had their own
blog in which they could add a post to each response. Students were also required to
make reflections based on what they had learnt in that week in their own blog and to
read and respond to peers’ blog posts. Links to peers’ blogs were listed in the instruc-
tor’s blog. Through the semester, the instructor’s and students’ blogs were regularly
monitored and reviewed to observe the activities that were taking place. The details of
the duration and activities for data collection over 14 weeks are tabulated in Table 1.
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Table 1. Research Procedures

Week Activities
Students were briefed on the class activities.

Week 1 Students were instructed on how to create a blog and its purpose.
\Week 2 Students crea_te_d Fheir own blogs an_d shared the links.
Students familiarised themselves with the blog spaces.
\Week 3 Studepts started writing their blog entries.
The pilot study was conducted.
\Week 4 — 10 The teaching and learning process continued as usual.

Students continued writing their blog entries.
Selected students were chosen for interviews.

Week 11 The questionnaires were distributed.

Students continued writing their blog entries.

The teaching and learning process continued as usual.
Students continued writing their blog entries.

Week 12 - 16

3.2  Samples

This study uses a purposive sampling, where, 18 graduate students enrolled in the
Educational Technology programme will be selected. They were registered on an
Authoring System course, which is also known as the Educational Technology pro-
gramme’s core course. This also means that this study’s outcomes cannot be general-
ized to other groups; instead, the objective was to ascertain students’ perception and
information-sharing patterns in the learning Authoring System course through blog-

ging.

3.3 Instrumentations

Data were collected through the questionnaires, analysis of blog activities, semi-
structured interviews, and observations. The questionnaire was designed to determine
students’ perceptions of blogging. In addition, the questionnaire also gives an insight
into blogs’ effectiveness from the participants’ perspective. A 5-point Likert scale was
used to help students make their choices. A Likert scale requires participants to re-
spond to a series of statements by indicating whether they strongly agree (SA), agree
(A), somewhat disagree (SWD), disagree (D), or strongly disagree (SD) [42]. The
questionnaire’s reliability index was 0.912 based on the Cronbach’s alpha. This im-
plies that the questionnaire was in the Excellent range [44] and was suitable to be
used in the actual study. Meanwhile, for blog activities, content analysis was conduct-
ed to identify the information-sharing patterns in terms of types of posting and shar-

ing.
3.4  Data analysis

The data from the questionnaires were analysed using descriptive statistics in the

form of frequency, percentage, and mean. The mean scores’ level was interpreted as
follows: very low (1.0-1.80), low (1.81-2.60), moderate (2.61-3.40), high (3.41-4.20),
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and very high (4.21-5.0). Meanwhile, for the qualitative data, the analysis was based
on the blogs’ transcripts. The data were divided into four themes, which were (1)
Number of posts per week, (2) Number of comments per week, (3) Types of posting,
and (4) Types of sharing.

4 Results and Discussions

The results of students’ perceptions about blogging are presented in Table 2.

Table 2. General perceptions about blogs

Constructs Mean Standard Deviation

General knowledge about blogs 3.87 0.77
Perceptions regarding the educational benefits of writing a blog 4.02 0.66
Perceptions regarding the educational benefits of reading other stu-

dents’ blogs and comments 4.09 0.64

Experience of blogging:

Personal usage 3.78 0.82
Communication usage 4.13 0.66
Pedagogical usage 4,02 0.68
Students’ feelings about blogs 4.07 0.72

Table 2 shows that students possess high perceptions regarding the educational
benefits of writing a blog and reading other students’ blogs and comments. The same
results can be found related to their feelings about blogs and experiences of blogging
for communication and pedagogical purposes. Meanwhile, their general knowledge
about blogs and experiences of blogging for personal purposes are also high despite
the mean scores being lower than 4.00. Therefore, it can be concluded that the overall
students’ perceptions of blogging are positive.

Meanwhile, Table 3 presents the information-sharing patterns among the students.
The posting types were categorised into three categories, namely, informational, in-
structional and personal. Informational posts are those that simply give information on
the topic, which could be a definition post or a longer explanation of some aspects of
the topic that the students were writing about. Meanwhile, instructional posts tell the
users how to do something and can be specific tutorial or general ‘how-to’ articles.
They can also contain step-by-step instructions and include pictures and videos. In-
structional posts will educate the users [45], and these types of post can help users by
telling them how to solve their problems. Personal posts refer to those containing
information such as feelings.

As can be seen in Table 3, most of the students used blogs for personal purposes
(26 posts), such as posting about their feelings. For instructional posts, most students
wrote reflections using the step-by-step instructions on how to solve problems in the
practical test. The informational posts written by the students were more about shar-
ing knowledge and information about the ASP topic.
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Table 3. Information-Sharing Patterns

Types of Post Types of Sharing
BI Post | Comment : . . : Reflection
ogger ) ) InformationalInstructional| Personal Give Contribute on
(n) (n) (n) Comments Information| Activity
Bl 3 2 - 1 2 / - /
B2 0 0 - - - - -
B3 2 0 - 2 - - / -
B4 2 1 1 / - /
B5 2 1 2 - - -
B6 5 10 3 2 / / /
B7 9 18 6 3 / / /
B8 3 19 2 1 / / /
B9 4 6 1 3 / - /
B10 1 2 - 1 / - -
B11 1 1 1 - / - /
B12 4 6 2 1 1 / / /
B13 1 3 1 / - /
B14 3 1 1 1 1 / / /
B15 4 1 - 4 / - -
B16 3 2 1 2 / - /
B17 2 2 1 1 / - /
B18 2 3 1 1 / - /
Tutor 18 57 6 7 5 NA NA NA

*B=Blogger, NA = Not applicable

The study also revealed that in terms of the types of sharing, the majority of the
students shared by providing comments and reflection on activities, while only six
students shared by contributing information. Less contribution on sharing information
led to little new knowledge and ideas creation. Through observations and interviews,
it was found that students keen on sharing their reflections on the provided activity
rather than sharing information because (i) marks were given, and (ii) it is easier for
them to share the step-by-step process rather than dedicate their energies to giving
critical thought on the issues/problems that they are required to solve. On a positive
note, it can be said that rewards play an important role in encouraging students in
blogging activities.

Figure 1 shows the weekly correlation between the instructor’s and the students’
posts and comments. Students started writing posts when the instructor wrote a post.
This was illustrated in week 1, when the instructor wrote 5 posts and the students
wrote 11 posts. The numbers of posts were perhaps high because the students were
excited about sharing information, as this was their first experience of having a blog,
and they wanted to share more information. In addition, it might be due to the easy-to-
use services in blogs, such as comment facilities, as they are easy to update and the
blog entries can consist of texts, images, hyperlinks, and audio and video elements.
This is aligned with the findings from the questionnaire, where students agreed that
blogs provide excellent facilities for users. The features and facilities provided made
the students feel that their studies were more enjoyable when they were blogging.
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Fig. 1. Numbers of blog posts and comments per week

However, although the numbers of the instructor’s posts and comments were re-
duced in the second week, there was no corresponding reduction in the number of
students’ posts and comments. The instructor was purposely not posting many posts
in that particular week, as she wanted to see the students’ reactions and behaviour.
Their response was encouraging, as the students continued to create posts and make
comments. In addition, the numbers of students’ posts increased in week 4 and week
5, which was due to the instructor having put some hints and information related to
their practical test. Thus, they were using their blogs in the best possible way by shar-
ing information that was related to the practical test. In week 7, the numbers of posts
increased again from week 6. This was because students needed to reflect based on
the activity given in their blog and due to the marks given. Generally, students will
use the blog actively when they are given rewards, such as marks. As stated by [46],
rewards can have the most meaningful impact on how to improve the bloggers’ inten-
tions and their conduct in operating their blogs.

5 Conclusion

The findings showed that the students used the blogs more for communication pur-
poses, followed by pedagogical purposes, and personal purposes. In terms of commu-
nication purposes, the students used the blogs to get information from others’ blogs.
In addition, they could also express their feelings in their blogs, which made them
enjoy the blogging activities. In terms of the information-sharing patterns, the overall
findings showed that most of the students used blogs frequently to write personal
information, such as feelings about the learning process, as well as instructional posts.
Little attention that was paid to contributing more information during the learning
process, which certainly warrants further investigation to understand and identify the
significant causes. In addition, it is suggested that future research could investigate the
application of gamification techniques and components (e.g., badge, leaderboard,
virtual good etc) in blogging activities to attract students’ attention and, most im-
portantly, their engagement. The provision of marks alone is not enough to facilitate
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encouraging contributions on information and in revealing individual behaviour, val-
ues, attitudes, and motivators towards learning computer science education courses.
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