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Abstract

Scaffolding refers to a guidance that helps students during their learning sessions

whereby it makes learning easier for them. This study aims to develop a framework

of metacognitive scaffolding (MS) to guide students in learning Authoring System

through Facebook. Thirty-seven master degree students who were enrolled in

Authoring System course from three different cohorts of study were selected as

respondents. The study identified the dominant mechanism of MS prompted by

the instructor, along with the dominant types of online interaction triggered by

the students in a Facebook discussion. The data were analyzed by using content

analysis technique. Data were collected from the observation through Facebook

discussions. Results indicate that the dominant mechanisms of MS prompted by

the instructors include guiding the students to focus on their learning processes,

providing the students with an instant feedback, and also asking or presenting the

rationale of the tasks and activities involved. The dominant types of online inter-

actions include acknowledgment of opinion, evaluating own or other’s understanding,

and clarifying and elaborating own understanding. Based on these findings, the pro-

posed framework recommends a series of rules that serves as a guideline for the

instructor to produce meaningful learning among the students through MS.
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Introduction

Several studies have provided evidence that learning without proper guidance
from instructors will result in the students’ feeling of isolation, lack of self-
confidence, reduced motivation, and difficulty in accomplishing complex tasks
(Ludwig-Hartman & Dunlap, 2003; Reiser, 2002). These issues have also
attracted other researchers to investigate the effects of students’ losing guidance
from teachers and content expert. The students may lose their focus on their
studies or lose hopes and interests in developing their potential skills and know-
ledge (Holmes, Birds, Seay, Smith, & Wilson, 2010). Such effects have ignited
researchers and academicians to find possible guidelines or structures that can
assist learners in their learning process. As a result, scholars have come to realize
that learners require guidance from instructors or more skillful peers to meet
instructional objectives in learning (Cunningham & Lachapelle, 2014; Reiser,
2002).

Authoring System is one of the computer-based subjects that expose students
to creative activities, ranging from simple typing content to designing and
developing of complex multimedia courseware by using an authoring tool to
produce computer-based instructional applications (Otto & Pusack, 2009).
Sidhu and Ramesh (2006) stated that the use of multimedia authoring tools
requires one to have knowledge and skills to operate such tools. Payne,
Henry, Watson, and McDowell (2007) and Blocher (2003) also agreed that
some challenges that concern learners include their lack of conceptual know-
ledge and technical skills. Accordingly, Faessler, Hinterberger, Dahinden, and
Wyss (2006) suggested that students garner the capability of combining both
concepts and skills while learning this subject. Authoring System subject inte-
grates the use of programming language like ActionScript for Adobe Flash. One
of the major concerns while dealing with programming among students is when
they are handling programming error, and this often occurs among novice stu-
dents who are first being introduced to this subject. Thus, support or scaffolding
from knowledgeable others is crucial (Barg et al., 2000; Jones & Issroff, 2005).

In education, scaffolding refers to the process in which teachers or skillful
peers assist a learner, solve problems, and help the learners to complete a com-
plex task that is beyond his or her knowledge (Azevedo & Hadwin, 2005; Reiser,
2002; Thomas, Davis, & Kazlaukas, 2007). There are four types of scaffolding
that support learning: procedural, conceptual, strategic, and metacognitive scaf-
folding (Hannafin, Land, & Oliver, 1999; Hill & Hannafin, 2001). Procedural
scaffolding assists on how to use resources, so it focuses on using specific func-
tions, procedures, or navigations. Conceptual scaffolding assists students in
managing the concepts in learning. It helps students in making connections
between concepts or in simplifying complex concepts (Way & Rowe, 2008).
This type of scaffolding also supplies a conceptual model or different represen-
tations of a concept. Strategic scaffolding assists by directly or indirectly sug-
gesting approaches to solve problems and strategies or pathways to complete
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a task (Devolder, Braak, & Tondeur, 2012). Metacognitive scaffolding or MS
assists learners in reflecting or expelling what they have learned (self-assess) or in
giving feedback or opinions on how they are learning (Teo & Chai, 2009). This
method of scaffolding may be in the form of a simple prompt to think about the
goal or the problem, or it may be in the form of a more sophisticated guidance
for organizing or assessing knowledge.

In this situation, the guidance given by the experts among the students or the
lecturers themselves actually reflects the zone of proximal development that was
also introduced by Vygotsky (1978). In particular, Vygotsky considered that
students are ready to learn when they are assisted through dialogues with an
expert or a knowledgeable person. He stated that students’ achievements are
based not only on their current level of skills but also on their potential devel-
opments. Thus, the zone of proximal development is the distance between what
students can do with and without help. The term proximal (nearby) points out
that the assistance provided is just beyond the learners’ current knowledge for
them to complement their abilities (Cole & Cole, 2001). The assistance can be in
a form of scaffolding by the instructors and by peers.

Among the four types of scaffolding, MS seems to be the appropriate way to
assist students in learning Authoring System subject. Authoring System subject
requires students to be involved with technical skills such as operating software
tools and understanding its functions for the purpose of drawing, creating
animations, or developing multimedia applications. For students who are first
being introduced to this subject, operating such tools can be quite troublesome.
Thus, the guidance from the instructors through the use of MS may ease
their difficulties, as this type of guidance supports students in understanding
the best possible strategy to accomplish difficult tasks, and thus developing
their thinking. MS from the instructor may trigger different responses (types
of interactions) among students, and these interactions actually reflect on the
development of students’ learning process.

However, scaffolding students in learning through an online learning medium
is quite a challenging task. Because most educators face problems with scaffold-
ing students through an online learning medium (Sims, Dobbs, & Hand, 2002), a
scaffolding framework through such a medium is required. The framework can
provide a foundation in identifying a mechanism that will lead to the description
of successful MS approaches in learning Authoring System subject. Reingold,
Rimor, and Kalay (2008) have categorized MS mechanisms provided by an
instructor into the following mechanisms: (a) presenting the rationale of the
given task; (b) ask students regarding the relationship between reading items,
course objectives, and tasks; (c) supporting student’s reflective writing; (d) let
students focus on the learning process; (e) encouraging the relationships among
participants; (f) permit student’s thoughts especially in discriminating between
the conclusion, fact, opinion, or hypothesis; and finally (g) supervising or guid-
ing student’s text comprehension. All of these mechanisms are the focal points of
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a learning process that encourage interactions among participants. Resulting
from their present study, Reingold, Rimor, and Kalay discovered that MS
encourages students to reflect on the task given and contributes to the students’
experience as a community of learners with a common task. Based on the mech-
anisms, the framework was developed from the mechanisms of MS used by
Reingold et al. (2008), who have also implemented the mechanisms of MS in
their study among university students. However, Reingold et al. (2008) did not
formulate any framework of MS that can maximize students’ interaction
through Facebook. With this gap, this study works into formulating the frame-
work of MS in learning through Facebook.

Concurrent with the changes of university students’ interest toward learning
through the online learning medium is the existence of social networking tools
that have attracted the students’ attention. Facebook is known as the most
popular social networking tool among university students, with the users’ age
ranging between 17 and 61 years old (Junco, 2012). The services are free of
charge, and the users are free to connect with each other within their network.
Most of the social networking sites provide multiple services to their users such
as instant messaging, blogging, photo-sharing, emailing and chatting services,
and so forth. All of these services allow students to interact easily with each
other. According to Santos, Hammond, Durli, and Chou (2009), these sites have
the potential to support teaching and learning sessions as they complement the
traditional and online classroom activities.

Santos et al. (2009) found that social networking sites such as Facebook may
also promote informal dialogues and knowledge sharing among students.
According to Lucas and Moreira (2009), social networking tools also have the
potential to support innovative pedagogical practices and different students’
learning types. For instance, the Facebook site has becomes a platform for
students and teachers to be connected. This connection allows them to commu-
nicate and share their thoughts, emotions, facts, and opinions without feeling
hesitant and shy toward others because the communications take place virtually.
Besides, the students can instantly obtain new information on their academic
contents from other students or teachers.

Although Facebook allow interactions in online learning environment, with-
out guidance from instructors or skillful peers, the conversations are ineffective
because students may prone to discuss unrelated topics. Angeli, Valanides, and
Bonk (2003) found that only few percentages of replies are justified, as reply and
comment are less monitored by the instructor. According to Palloff and Pratt
(1999), to stimulate the discussion, instructors need to design the interactions
and to have instructional guideline. In this case, instructor act as a facilitator
who monitor and prompt questions to be discussed with the students. Granted,
discussions that occur without any guidance from any expertise (such as instruc-
tors) are considered useless or a waste of time. Moreover, in Berent and
Bugbee’s (1993) study, they concluded that students who do not receive any
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external feedback or responses about their learning progress will have low learn-
ing achievements.

At the same time, issues in online learning process should be explored, par-
ticularly in learning through online interactions in Facebook. One of the ways to
measure a learning process in an online learning environment is by analyzing
online interactions; experienced educators and researchers such as Henri (1992);
Gunawardena, Lowe, and Anderson (1997); Kanuka and Anderson (1998);
MacKinnon (2000); and Campos (2004) have proposed methods and models
to assess learning processes through online interactions. Other scholars such
as Fahy, Crawford, and Ally (2001) and Jeong (2003) have explored and under-
stood the patterns of online interactions.

In present study, the MS triggered by the instructor through interactions in
Facebook was based on the mechanism of metacognitive as proposed by
Reingold et al. (2008). Each student’s interaction or post on Facebook was
analyzed via a coding technique, specifically on the types of online interactions
as the ones developed by MacKinnon (2000). This coding technique was chosen
because of its mere focus on interactivity. Moreover, Shukri and Tasir (2012)
had also used this coding technique to investigate the students’ different types of
online interactions in learning computer-based subject in an online forum.

As a conclusion, it is beneficial to have an MS framework to assist stu-
dents in learning the Authoring System subject. Through the discussions on
Facebook, instructors’ dominant MS that have resulted in the dominant
types of students’ online interaction can be formulated to form an appropriate
framework. The framework is useful, as it serves as a guideline for the instruc-
tors to implement MS through his or her teaching especially while teaching
Authoring System subject through online social networking tools. The dominant
mechanisms of MS extracted from data mining analysis are instructional guide-
lines that should be used by the instructor to assists students in learning
the subject.

Literature Review

Metacognitive Scaffolding

MS is defined as an instructional guidance for helping students to think about
what they actually think. The underlying reason for MS is to assist students on
how to solve problems (Xie & Bradshaw, 2008). However, it is a critical process
to explore how students should think about the problem they face. According to
Brown (1987), there are three activities that will be observed in MS, including
planning scaffolds (planning), monitoring scaffolds (monitoring), and evaluating
scaffolds (evaluating). Planning observes how students set objectives in learning
and map their study. Monitoring allows students to monitor what they have
learned and receive feedback on their performances. Evaluating is the stage
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where students can criticize each other’s work and discuss with instructors on
content revision.

MS assists students in providing reflections on what they have learned (or
known as self-assess) or in reflecting on how they are learning (self-awareness).
The guidance may be in various forms, for example, a simple question prompts
what learners have learned to a more specific guidance that assists them in
organizing and accessing their knowledge (Way & Rowe, 2008). This kind of
scaffold is known as a support that is associated with an individual’s learning
management (Hannafin, 1999). For instance, MS guides students on how to
think during their learning. It is derived from the term metacognition.

Recently, the interest in metacognition has greatly increased among research-
ers, and the scaffolding technique was believed to be an important part in an
online learning environment (Anderson, 2001; Barbour & Collins, 2003; Jumaat
& Tasir, 2014; Papleontiou-louca, 2003). From the review of previous studies,
MS seems to be the most used scaffolding types integrated by the researchers in
the educational field especially in the online learning environment. Hence, it
became a trend among researchers to prefer this type of scaffolding due to its
notion on how it could be the most effective way to scaffold students in an online
learning environment. MS supports learners with a method associated with
assisting individual learning management and providing proper guidance for
learners on how to think appropriately during learning (Teo & Chai, 2009).
This kind of scaffolding assists learners on the best way to think properly
throughout their learning process, thus exposing the learners to few possible
approaches that can be used to complete their tasks in hand. With the benefits
of MS, another issue was raised as to how instructors can scaffold students
effectively especially in an online learning medium.

Meanwhile, students often find computer-based subject like Authoring
System as uninteresting and more technical (McLachlan, Craig, & Coldwell,
2010). As a result, they may drop out of classes (Linder, Abbott, &
Fromberger, 2006) if they cannot use the computer functionalities, cannot find
the content, or feel lonely or neglected (Rovai & Wighting, 2005). Hence, they
need instructional guidance to assist them in learning. There are various ways to
assist students, especially in learning a computer-based subject. Previous finding
indicated that “clarity of design, interaction with instructors, and active discus-
sion among students significantly influenced students’ satisfaction and perceived
learning” (Swan, 2001, p. 306). It is important for educators to build an active
interaction with students to assist them in learning; in addition, the assistance of
metacognitive support from instructors can also be an added value and an effi-
cient way to lead students in achieving their learning objectives.

In addition, Murphy (2008) had suggested that, to intentionally engage stu-
dents in online discussion, educators should identify what kind of prompts,
scaffolds, or questioning might elicit students’ learning processes. MS supports
the learners by using a method associated with assisting individual learning
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management, thus providing proper guidance for learners in how to think
appropriately during learning (Teo & Chai, 2009). It might tell the learners to
reflect upon their learning based on their own understanding that lead them
to relate on the resources or activity provided with the task given. As a concept
of scaffolding is to guide the students only during the early stage, MS is intended
to guide the students to be more independent, to monitor and regulate their own
thinking process, and to be more self-sufficient with the information and
resources provided by the instructors. MS could be an effective learning
approach that initiates higher order thinking processes, where learners engage
with thinking about their own thinking.

Research has documented that MS is effective to support students’ learning
process. Yet, none of the research has investigated whether this instructional
strategies are effective to support students especially in learning through the use
of social networking tool like Facebook. Thus, it is worth to explore the poten-
tial of this instructional strategies to be implemented on social networking plat-
form for the benefits of both instructor and students. The present study
examined the dominant (the most preferred and the most used) mechanisms
of MS by the instructor in an online discussion. These dominant mechanisms
are the mechanisms that should be stimulated by the online instructor as their
teaching strategies to support students in learning through Facebook.

Discussion Through Facebook

Muilenburg and Berge (2005) realized that, in an online learning environment,
students might feel isolated due to the lack of immediate social interaction.
Hence, social support is intensely important. For example, based on a study
conducted by Tamashiro (2004), the results revealed that students agreed that
there is indeed a lack of immediate help or feedback from instructors in an
online learning environment. Moreover, he reported that few students experi-
enced confusion during the communication when the directions and the discus-
sions were unclear. Thus, Lockyer and Patterson (2008) suggest integrating
Social Networking Tool in education, in which it could offer an active partici-
pation, thus students will find it beneficial for them in gaining support from
peers and instructors.

Students and instructors could benefit Facebook as a potential platform for
social communication and networking by providing alternatives that being a
supplement of the traditional classroom setting (Munoz & Towner, 2009). For
example, instructors can create online classroom community on Facebook that
discuss mainly on subjects learnt in class. As a result, students can discuss freely
about issues, ideas, opinions, and arguments between their classmates and
instructors. This can be done through group discussion on Facebook. Visagie
and De Villiers (2010) reported that it is more likely for students to use
Facebook for academic purposes if they are encouraged by lecturers to get
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involved in group work or online discussion. Students, in turn, will be motivated
to do their academic work before and after class, thus benefiting their learning
process even further. Instructors could monitor student’s achievements and
understanding of particular subjects; this guide them in their learning process.
This will increase instructor–students and students–students interactions. On the
other hand, instructors should encourage active learning in this online learning
community and observe their students’ progress in learning regularly.

DiVall and Kirwin (2012) defined Facebook as the service that can be applied
in many ways. This includes creating a personal, professional, social interactions,
and business network. The social network also offers a space for marketing that is
mainly used for web advertising and disseminating of news and information to
users. Within Facebook, users can post status, share links, videos, and other
media contents on their profile page. The “news feed” application compiles all
the posts or updates from users to be displayed in real time. According to DiVall
and Kirwin (2012), there are several aspects of Facebook that could render it an
effective platform for students’ online discussion. Facebook is able to facilitate
active learning by which students can engage each other and participate in the
discussions; students can easily share their thoughts and the posts, and provide
and receive updates. The discussions happen in real time, and these are several
aspects that make Facebook a dynamic platform for course-related discussions.

From the fact that Facebook currently operates as the most popular platform
of social networking, this could be worthwhile to investigate how interactions
could occur in Facebook that could measure students’ learning process. Nagel
and Kotze (2010) suggested that developing an online community could benefit
students as well as the instructors or the lecturer, as it might cause a feeling of
closeness and sense of belonging to both parties. Students should feel free to
discuss among friends in this kind of environment without feeling of hesitation
or fear. Therefore, we should consider this into the notion of online community
building such as in Facebook. Kabilan, Ahmad, and Abidin (2010) also suggest
that this could be aligned with social constructivism, where someone’s construct-
ing knowledge in a community of collaborated learning, work together in prac-
tice, and eventually create an online learning community.

However, in some online learning cases, certain interactions appear to be
lowering student’s learning performance. The more students discuss through
online is not always the better. As a study done by Yukselturk (2010) shows
that the greater discussion in terms of quantity does not have significant rela-
tionship with student’s performance. Same goes to the result found by
Nuankhieo (2010) who stated that quantity of interactions bear no significant
relationship with students’ performance in learning. However, researchers
should consider the quality aspects of online interactions rather than solely
looking into the quantitative part. A quality discussion occurred when student’
learning processes are consistently being monitored and guided by the expert or
knowledgeable others.
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In the present study, the instructor prompted the mechanisms of MS in a

Facebook group page discussion. Reingold et al. (2008) found that these mech-
anisms are important as they are able to assess students’ thinking processes in
learning. MS seems to be an appropriate method by which to assess students in
learning this course as, according to Bannert, Hilderbrand, and Mengelkamp
(2009), successful learning mainly depends on metacognitive activities that have
been performed and constantly monitored during learning.

Research Questions

Learning a computer-based subject, such as Authoring System, requires both
theoretical and technical skills. This subject exposes students to the basic tools
and functions to create animations and applications by using the Adobe Flash
software. At the end of the semester, students are expected to develop various
kinds of instructional multimedia applications. Therefore, technical skills and
knowledge on theoretical basis are highly necessary for this subject. Otherwise,
students who do not have prior knowledge in this subject may find it difficult to
build instructional multimedia applications by using the previously mentioned
software. To overcome these difficulties, it is best to have discussions with peers
and instructors to solve the learning problems because students may find it
complicated if they have to work on their own. In fact, they need support
from others so that in the future, they are able to sharpen their skills.

Given the need for interaction and scaffolding in developing the required
skills in learning Authoring System, how do we ensure and assess that instruc-
tors’ scaffolding can establish students’ deeper understanding of the learning
process in relation to their types of interaction in online discussions?

With the idea of discussions and interactions between students and instruc-
tors, and how they can assist learners in their learning process, this study focused
on the medium that is capable of becoming the platform for the discussions.
Nowadays, social networking tools such as Facebook is recognized as a plat-
form for students to interact and discuss with their friends and instructors
regarding their progresses and problems in learning. Like other social network-
ing tools that allow socialization among users, Facebook allows users to con-
tribute, share information, and gain knowledge because of its open environment.
However, educators should realize that the discussions that take place on
Facebook without guidance from instructors or skillful peers are ineffective
because students may be prone to discuss unrelated topics. These students
need support from their instructors or skillful peers because they may find it
helpful if they can discuss with more knowledgeable persons.

Thus, this study embarks on the following research questions:

1. What are the dominant mechanisms of MS that assist students in learning
through Facebook?
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2. What are the dominant types of online interactions preferred by students

while learning through Facebook?
3. How does the MS help students in learning Authoring System subject?
4. What is the framework of MS through Facebook by considering different

types of students online interactions?

Method

Research Design

A quantitative research design was used throughout this study by way of a case
study research method. A case study research can be either a single or multiple
case studies. Because this study concerns how MS assist students in learning the
Authoring System subject and how such a technique could trigger different types
of students’ online interaction, the researcher intended to use multiple case
studies rather than a single case study. This is because multiple case studies
offer several advantages as pointed by Yin (2004), who claimed that a single
case study requires the researcher to give full attention over that case, but mul-
tiple case studies may help the researcher to strengthen the findings from the
entire study. It is the repetition process of a single case that will draw a saturated
finding across cases being observed. The present study has adopted Yin’s mul-
tiple case study design. Yin’s multiple case study design enabled the researcher to
explore and the study’s goal being to represent saturate findings across cases.

Each case represented by a different cohort that is derived from the same
population. This multiple case study design also allows the researcher to analyze
within each and across a case study setting (Baxter & Jack, 2008). According to
Yin (2004), multiple case studies can be used either to

1. Predict similar results, or
2. Predict contrasting results, but for predictable reasons.

Therefore, multiple cases can strengthen the results by repeating the same
process into different subjects (cohorts) at different time. Figure 1 shows a mod-
ified version of Yin’s multiple case study design that had been used in this study.

Each case study in this research used the preexperimental designs, which is a
one-group pretest and posttest design. The researcher used a “single group
study,” which means that the study did not include the control groups due to
our concern on threats of internal validity. Any direct or indirect interaction
between the respondents in an experimental or control group can invalidate the
comparisons between these two groups (Cook & Campbell, 1979). For example,
respondents in an experimental or control group may interact with each other,
causing one of those groups to learn the information that is intended for others.
Besides that, other potential bias includes a teacher’s behavior in controlling his
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or her positive intervention toward potential students in a nontarget group
(Craven, Marsh, Debus, & Jayasinghe, 2001).

Participants

Three groups (cohorts) of respondents were involved in three case studies to
answer the research questions. These three groups of students are those who
were taking the Authoring System subject in three subsequent semesters. The
respondents of the present study can be concluded as follows:

1. Case Study 1 (Cohort 1): Nine students who were taking the Authoring
System subject in Semester 2 (2012/2013).

2. Case Study 2 (Cohort 2): Twenty students who were taking the Authoring
System subject in Semester 1 (2013/2014).

3. Case Study 3 (Cohort 3): Eight students who were taking the Authoring
System subject in Semester 2 (2013/2014).

Thus, 37 postgraduate students (11 men and 26 women) participated in this
study. The participants are master’s students of Educational Technology Program
in one of the university in southern region of Peninsular Malaysia who are cur-
rently taking the Authoring System subject, which is one of their core subject.
Most of them are local students (91.9%), ranging from different races such as
Malay, Chinese, and Indian. The other (8.1%) participants are international
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Figure 1. Modified Yin’s multiple case study design.
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students. The participants’ age ranges from 24 to 49. Most of the participants
came from educational majors, a majority (81.1%) are school teachers who are
undertaking this program in part time mode.

Procedures

The Authoring System subject was conducted completely online. Students were
given learning activities for them to discuss with the instructor and peers in
Facebook group page. As mentioned earlier, there were three cohorts of study
(each cohort need to undergo the duration of 7 weeks of discussion period through
Facebook group page). Therefore, this study outlines a research procedure to assure
that this research was conducted in a strategic manner. The study was conducted
through several phases that have involved the following: (a) setting up of the
Facebook group page, (b) discussion plan on Facebook, and (c) data analysis.
Moreover, the same procedure has been applied for all three cohorts of study.

Phase 1: Setting up of Facebook Group Page

In this phase, the instructor created a Facebook group page before the class
started. Facebook would automatically entitle the instructor as the administra-
tor of the page. As an administrator, the instructor had full control in adding
members, uploading of information or resources to the page, and adding and
deleting posts on the page. Members were the students of the Authoring System
class in the current semester. The access mode of this Facebook group page was
set to “secret,” which means that the students were added upon invitation by the
administrator and other people in the network who were not invited to the group
were unable to view the group as well as the content posted by the people within
the group. The three cohorts that involved in this study were taught and moni-
tored by the same instructor and has followed the same research procedure. The
instructor is the expert in the subject area and has been teaching the Authoring
System course for more than 7 years.

The Facebook page allowed the students to interact with their peers and instruc-
tor. The instructor would initiate the discussion by providing guideline via the MS
mechanisms. The students were urged to give responses upon MS prompted by the
instructor, and their responses on the discussions were represented in terms of
interactivity (they were categorized as students’ types of online interaction).
Besides engaging students’ learning, the students may discuss with their peers
and instructor regarding their opinions, information, or even issues or problems.

Phase 2: Discussion Plan on Facebook

Throughout the 7 weeks of study, the instructor has also conducted a series of
discussion plan to ensure the students’ participation and engagement on
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Facebook discussion. These include the formative assessment (learning activ-
ities) and the summative assessment (performance test). The learning activities
were distributed as formative tests during class with the intention to trigger and
enhance the students’ learning process in Facebook discussion. The tasks cov-
ered four topics of learning the subject. Table 1 shows the learning schedule in
weekly basis, the topics covered, and the sample of questions in the learning
activity.

There are four learning activities involved in the current study. Each learning
activity contains of three to four questions that require the students to complete
multimedia application project that is mainly derived from a class topic syllabus.
Within a week or two, instructor and students would discuss and share any
informations, issues, and problems concerning with the tasks on Facebook
group page.

The summative assessment (performance test) were given during first week of
study to test students’ prior knowledge in learning the subject. They were given 1
hour to complete the test. In final week, which is Week 7, students were given
posttest assessment to measure their learning performance. Students’ perform-
ance were determined by comparing students’ marks on pretest and posttest
assessment.

Phase 3: Data Analysis

In this phase, the researcher analyzed the content and all the data gathered from
the study. Content analysis technique was used to analyze the dominant mech-
anisms of MS and the types of online interactions among students.

Table 1. Sample Questions in Learning Activity.

Week Topic Question

1 Introduction to Flash How many types of text boxes that Flash has?

Explain and differentiate each of the text boxes

with an appropriate example of its usage. You

can provide any sketches if required.

2 Drawing in Flash Create a new flash file and draw a cartoon image

by using Onion Skin Tools and then convert it

to graphic symbol.

3 and 4 Creating animation Try to animate the cat’s mouth by applying frame-

by-frame technique in Adobe Flash.

5, 6, and 7 Application of interaction Based on your own creativity, create a simple

flash application that involves drag-and-drop

function like an example of dragging an apple

to an apple tree.
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To analyze the MS in helping the students’ in learning Authoring System

subject, a descriptive statistical analysis to gain the percentages, means, and
standard deviations of each student’s pre- and posttest scores were executed.
Then, a paired-sample t-test analysis was conducted to compare the mean scores
of the students’ pre- and posttest scores, with a significant level of �¼ .05. The
analysis was carried out to investigate whether there was any significant effect of
instructors’ MS on the students’ performance. Finally, based on the consistency
of the data collected in all three cases of study, a framework of MS in learning
through Facebook was developed particularly by using association rule
mining—Apriori algorithm. Association rule mining finds rules that predict
the existence of items based on the occurrence of other items (Kaur &
Aggarwal, 2013). It is an expression of X¼>Y, where X and Y are item sets.
Let D be a database of transaction and T be a set of each transaction in D,
whereas T is a subset of D (T2D). The form of X¼>Y association states that
whenever a transaction T contains X, then T could also probably contain Y
(Hipp, Guntzer, & Nakhaeizadeh, 2000). The integer’s existence on each rule
indicates the confidence level or conf that ranges from 0 to 1.

The framework was established by determining the association between
instructor’s MS and students’ types of online interaction in the online discussion.
The established relationship determined the favorable mechanism of MS trig-
gered by the instructor and the preferred types of online interactions transmitted
by the students in learning through Facebook.

Instruments

Two research instruments were used in this study, which is an observation of a
Facebook discussion page and the performance test. The observation of instruc-
tors’ MS and students’ types of online interaction were monitored and analyzed
through the online discussion transcript. The online discussion transcripts stored
all the Facebook posts between the instructor and the students. Raw data (all the
posts) on the Facebook discussion page were then copied into the spreadsheet
for further analysis.

In this study, the instructor assist the students in their learning process and
trigger their thinking by using the mechanisms of MS as proposed by Reingold
et al. (2008). The categorization were adopted based on Reingold, Rimor, and
Kalay’s study who defined each mechanism of MS provided by an instructor in
an online learning environment. We have chosen this coding scheme because the
findings from their study have proved that these mechanisms can trigger stu-
dents’ ability to reflect on their learning task and instructor on the other hand
can build a learning environment through effective learning process. Besides,
there were no new types of categorization found from the present results.
Table 2 illustrates a description of MS that was later categorized into MS
type (MS1 to MS7) and examples of messages posted by instructors in the
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Facebook discussion. The descriptions of the mechanisms are as described in a
study by Mohamad, Tasir, Harun, and Shukor (2013).

Then, the prompted mechanisms of MS from the instructor will trigger dif-
ferent types of online interaction among students. This study adopted 10 types of
online interactions as the ones developed by MacKinnon (2000). This coding
technique was chosen because of its mere focus on interactivity. Table 3 indicates
the coding scheme that was used in this study.

Table 2. Metacognitive Scaffolding and Examples of Messages Posted by Instructor.

MS type

Metacognitive scaffolding by

instructor

Examples of messages posted by

instructor in Facebook

MS1 Presenting rationale for task and

activities (Giving direct rationale

or asking students the rationale

of the task)

I hope after using the apps 2, all of

you can see why flash has been

claimed as one of the powerful

tools for drawing digital image.

MS2 Presenting the relationship between

reading items, course objectives,

and tasks (Comparing two con-

cepts, identifying the differences

or similarities)

Based on the activities provided, can

you relate with the lesson you

learned in this week?

MS3 Supporting reflective writing (Giving

feedback—positive or negative

feedback to encourage reflection)

Yes, correct student C . . . thanks for

your reflections.

MS4 Focusing on the process of learning

(Monitoring learning process/

asking question to trigger learn-

ing at low level not yet require

students to reflect)

Student A, please share here how

you use onion skinning

tool . . . any tips?

MS5 Encourage relationships among par-

ticipants (Asking questions to

encourage students to interact

with peers and give compliments

to the group performance)

Ok, we got 1 answer from student

D. Others? Why do we call it

tweening?

MS6 Discriminating between conclusion/

fact/opinion/hypothesis

Want you all to recall back, what is

frame-by-frame animation?

Provide with steps along with the

examples.

MS7 Supervising text comprehension

(Instructor refers to previous

statement posted by students and

then makes comments or asks

more about their posts)

So you all prefer to put the

ActionScript on the timeline

frame? Or it depends? Because

some ActionScripts must be put

behind the button.

Note. MS¼metacognitive scaffolding.
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An interrater reliability measurement was completed to determine the agreement
of the items in each MS category. It is a measure used to determine the agreement
between two researchers for observational data. A statistical measure of interrater
reliability is based on Cohen’s kappa, k. It ranges from 0 to 1.0, where 1.0 repre-
sents a better level of reliability. The level of agreement on each item of MS was
81% at which 46 of 57 items agreed with Cohen’s kappa value of .794. On the other
hand, the level of agreement on each item, particularly on student’s types of online
interaction was 88% at which 52 of 59 items agreed with Cohen’s kappa value of
.846 between two coders. Landis and Koch (1977) determined that the value of
kappa between .40 and .59 is considered moderate; a value between .60 and .79 is
considered substantial, while a value from .80 onward is considered outstanding.
Accordingly, the items developed for the instructors’ MS and students’ types of
online interaction were outstanding and acceptable in this study.

Table 3. Types of Online Interaction.

Types of interaction Description Code

Acknowledgment of opinion Students are providing opinions or giving

thoughtful insights

A

Question (thoughtful query) Asks the instructor that are both related

and technically connected to the task in

hand

Q

Compare (similarity, analogy) Comparing similarity and structure of cer-

tain angle regarding opinion, topic on

task in general

CM

Contrast (distinction,

discrimination)

Differentiating between the facts and

existing knowledge/readings from other

resources

CN

Evaluation (unsubstantiated

judgment, value)

Using judgement to evaluate certain aspect

on task

EV

Idea to Example (deduction,

analogy)

Converting ideas and thoughts into an

example in real-life situation

I2E

Example to Idea (induction,

conclusion)

Reversing the process of producing opin-

ions/facts from an example at hand

E2I

Clarification, elaboration (reiter-

ating, building on a point)

Explaining in detail and length to clarify

certain point

CLE

Cause and Effect (inference,

consequence)

Establishing an interface regarding the

cause of a certain reaction and also its

effects on the task

CE

Off Topic/faulty reasoning (entry

inappropriate)

Comments, questions, and responses that

are totally or even slightly deviated from

the topic. This may be due to faults in

reasoning.

OT

634 Journal of Educational Computing Research 54(5)



Author copy

The second research instrument is the performance test. The test consisted of
12 subjective questions that were based on the previous final exam questions and
were marked by the instructor according to an answers’ scheme. Besides, the
questions in both tests (pre and post) are the same. Table 4 denotes the sample of
the performance test given to the students.

Results

What Are the Dominant Mechanisms of MS That
Assist Students in Learning Through Facebook?

There were 1,349 messages pertaining mechanisms of MS posted by the instruc-
tor in the Facebook discussion for all three cohorts of students. Table 5 has

Table 4. Sample of the Performance Test.

No. Question

1. Name four states that contains on button keyframe.

2. Flash allows users to develop three types of animations. Describe all of them

and explain an appropriate situation where users can use each of it.

3. Once you are done with your drawn image, you need to fill in with colors. Give

an example of tools in Flash to color your drawn image.

4. Discuss the step-by-step procedures on how to develop a flash file that involves

several scenes. The flash file consists of five scenes, and the name of each

scene is as follows:

Please provide ActionScript to link the main scene with all of the scenes.

5. Discuss the step-by-step procedures on how to create a multiple-choice

question in Flash. The application must provide the following correct and

incorrect feedback. Correct feedback: Congratulations! You choose the

correct answer. Incorrect feedback: Sorry, that’s not the correct

answer. Please provide your answer with the correct ActionScript for the

each choice or button in the question.
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shown that the largest number of messages was found in MS4 (focusing on the
process of learning), with 426 posts that cover 31.6% from instructors’ posts.
MS3 (supporting reflective writing) was next in the number of frequent MS
posted by the instructor, with 302 that cover 22.4%. MS1 (presenting rationale
for task and activities) took the third rank in terms of messages posted with 268
posts, with 19.9% followed by MS5 (encourage relationships among participants),
with 200 posts that conceals 14.8%. This has also indicated that the instructor
tended to profess these mechanisms of MS more frequently compared with other
mechanisms, like allowing students to present the relationship between reading
items (MS2), assisting the students to discriminate between conclusion, fact, opin-
ion, or hypothesis (MS6) and monitoring the students when responding to their
posts (MS7). This has shown that less than 10% of the postings from the
instructor were related to these types of mechanisms.

What Are the Dominant Types of Online Interactions Preferred
by Students While Learning Through Facebook?

Students expressed overwhelming participation in the Facebook discussion. This
is reflected in 2,216 messages that represent different types of online interactions
triggered by the students in the discussion as shown in Table 6. The most types
of interactions triggered by the student are acknowledgment of opinion (A) with
824 posts, which cover 37.1% from the students’ posts. This is followed by
evaluation (EV) with 567 posts that conceal 25.6%. The next dominant type
of online interaction is clarification and elaboration (CLE) with 239 posts encap-
sulating 10.8% from the students’ posts. Last, students were regularly asking
questions (Q) during the discussion, in which 197 posts or 8.9% of the postings

Table 5. Frequency of Metacognitive Scaffolding for Each Cohort.

Mechanisms

of metacognitive

scaffolding (MS)

Cohorts

Total

Cohort 1

(N¼ 9)

Cohort 2

(N¼ 20)

Cohort 3

(N¼ 8)

MS1 97a 97a 74a 268a (19.9%)

MS2 5 5 6 16 (1.2%)

MS3 89a 143a 70a 302a (22.4%)

MS4 103a 220a 103a 426a (31.6%)

MS5 54a 100a 46a 200a (14.8%)

MS6 2 26 5 33 (2.4%)

MS7 19 37 48 104a (7.7%)

Total number of messages 369 628 352 1,349 (100.0%)

aIndicates the highest proportion.
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were associated with questions from students (asking the questions either to the
instructor or to their peers). Other types of interactions such as Cause and Effect
(CE), Idea to Example (I2E), Example to Idea (E2I), Contrast (CN), Compare
(CM), and Off Topic discussion (OT) were reported to be less than 5% from the
entire discussion.

How Does the MS Help Students in Learning
Authoring System Subject?

Descriptive statistics were calculated based on students’ pre and posttest scores.
This analysis had addressed the minimum and maximum scores, the mean,
and also the standard deviation gained by the students in pre- and posttests.
The results are displayed in Table 7.

The average score for pretest is 26.89% ranging from 3% to 63%. For the
posttest score, the average score is 83.46% ranging from 46% to 100%. The
differences on the mean percentage proved that students’ performances
improved significantly.

A paired-sample t-test analysis was conducted to examine the significant dif-
ference between the mean of pre- and posttest scores. Table 8 shows the results
of paired-sample t test for pre- and posttest assessment. The results revealed that

Table 6. Frequency on Types of Online Interaction for Each Cohort.

Types of online

interaction

Cohorts

Total

Cohort 1

(N¼ 9)

Cohort 2

(N¼ 20)

Cohort 3

(N¼ 8)

A 291a 355a 178a 824a (37.1%)

Q 62a 73a 62a 197a (8.9%)

CM 6 2 4 12 (0.5%)

CN 6 24 11 41 (1.9%)

EV 152a 248a 167a 567a (25.6%)

CLE 53a 113a 73a 239a (10.8%)

I2E 17 20 7 44 (2.0%)

E2I 9 64 29 102 (4.6%)

CE 21 55 34 110 (5.0%)

OT 26 16 38 80 (3.6%)

Total number of messages 643 970 603 2,216 (100.0%)

Note. A¼ acknowledgment of opinion; Q¼ asking questions; CM¼ compare; CN¼ contrast; EV¼evalu-

ation; CLE¼ clarification and elaboration; I2E¼ Idea to Example; E2I¼ Example to Idea; CE¼Cause and

Effect; OT¼Off Topic.
aIndicates the highest proportion.
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the Sig. (p value) is .000, which is less than .05.This shows that there was a
statistically significant difference between the mean of students’ pretest and
posttest scores. This result concludes that the treatment, which is the MS
from the instructor does helps students in learning Authoring System subject.

In addition, meta-analysis was conducted to calculate the effect size, using a
Cohen’s d formula. The purpose was to determine the strength of the treatment
effect (Rhea, 2004). The effect size for the data can be obtained based from
the results in Table 8, by dividing the mean difference value (56.568) by the stand-
ard deviation (14.719), which equals to 3.84. The d value of 3.84 (d> 0.80) suggests
that the effect of instructor’s MS toward student’s performance in learning is large.

Given the effect size value, the post hoc power analysis was performed to
obtain the power value of this test. Post hoc power analysis tests the power
value, which is the probability of rejecting the null hypothesis after the study
had been conducted (Faul, Erdfelder, Lang, & Buchner, 2007). In conducting
power analysis, this study concerns on two hypotheses which are as follows:

Null hypothesis, H0: This hypothesis predicts that the treatment (guidelines of
MS) from the instructor do not have significant effect on student’s learning
performances.

Table 9. Effect Size Value and Post Hoc Power Analysis.

Effect

size, d

Power

value Critical t Delta, d
Sample

size, n Df

3.84 1 2.02 23.38 4 36

Table 7. Descriptive Analysis of Student’s Maximum and Minimum

Scores, Means, and Standard Deviation in Pretest and Posttest.

N Min Max

Mean

percentage SD

Pretest 37 3 46 26.89 9.944

Posttest 37 63 100 83.46 11.594

Table 8. Paired-Sample t Test for Pre- and Posttest.

Posttest – pretest

Paired differences

t pM SD

56.568 14.719 �20.683 .000
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Alternative hypothesis, H1: This hypothesis predicts that the treatment

(guidelines of MS) from the instructor do have significant effect on student’s
learning performances.

The power statistical test was run using standalone software called G*Power
version 3.1. Table 9 shows the results of the effect size and post hoc power
analysis. Power value for this analysis is 1 (p> .05), indicating that the prob-
ability to reject the null hypothesis of this study is 100%. Meanwhile, the min-
imum number of sample for such effect size (d¼ 3.84) is 4. The higher number of
samples will show the better effect, as in the current study (n¼ 37).

What Is the Framework of MS Through Facebook by Considering
Different Types of Students Online Interactions?

Last, the formulation of a framework in this study emerged as a result of pre-
senting the relationship that exists between instructors’ MS and student types of
online interactions. To analyze this, the researcher was using association rule
algorithm—Apriori using open source data mining software, WEKA version
3.6.6. According to Aher and Lobo (2012), the association rule used to display
the relationship between the data items and the Apriori is one of association rule
algorithm, which is used to mine the frequent patterns in item sets.

The item sets involved in this analysis include the seven mechanisms of
MS (MS1, MS2, MS3, MS4, MS5, MS6, and MS7) and also students’ types
of online interaction (A, Q, CM, CN, EV, CLE, I2E, E2I, CE, and OT).
The results will recommend the rules: The types of online interactions that
students transmitted when certain types of MS are prompted by the instructor,
for example, if the instructor opts to transmit “MS4,” which allows the students
to focus on the process of learning, then the students would be keen to
convey “A,” which transmits an acknowledgment of opinion. Figure 2 shows
the result of Apriori association rule algorithm based on the data of three
cohorts of the study.

MS4 = yes = =>   A = yes conf : (1) 

MS4 = yes = =>   EV = yes conf : (1) 

MS4 = yes = =>   I2E = yes conf : (1) 

MS3 = yes = =>   A = yes conf : (1) 

Figure 2. Results of Apriori association rule algorithm.
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These rules show that, if the instructor opts to prompt MS4 (trigger the
students to focus on the learning process), then students were likely to convey
A (acknowledgment of opinion), EV (evaluation), and I2E (Idea to Example).
Moreover, if the instructor opts to prompt MS3 (supporting reflective writing),
then students were likely to convey A (acknowledgment of opinion). These rules
are important for the instructor to get an overview in which they can expect the
types of online interaction transmitted by students whenever a certain mechan-
ism of MS was prompted in the discussion.

From the existing rules, the researcher had formulated a framework of MS to
assist students in learning Authoring System subject. Figure 3 illustrates the
framework that derived from data mining analysis.

Discussions

The main purpose of this study was to develop a framework of MS in
learning Authoring System subject through Facebook. To develop such frame-
work, this study had initially identified the dominant mechanisms of
MS prompted by the instructor and the dominant types of online interactions
triggered by the students in Facebook discussion. Besides that, to understand
how MS could help students in their learning, this study had analyzed student’s
pre and post test scores using a paired-sample t test, calculation of effect size,
and post hoc power analysis. Finally, the framework of MS in learning
an Authoring System subject in relation to the students’ types of online inter-
actions was tabulated by using data mining, which is by using the association
rules analysis.

In
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ru
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MS 4: Guide students to focus 
on the process of learning 

MS 4: Guide students to focus 
on the process of learning 

MS 4: Guide students to focus 
on the process of learning 

MS 3: Supporting reflective 
writing 

A: Students are providing opinion or 
giving thoughtful insights 

St
ud

en
t EV: Students using judgement to 

evaluate certain aspects on task 

I2E: Students converting idea and 
thoughts into an example 

A: Students are providing opinion or 
giving thoughtful insights 

FACEBOOK DISCUSSION

Figure 3. The framework of metacognitive scaffolding in learning through Facebook.
MS¼metacognitive scaffolding; A¼ acknowledgment of opinion; EV¼evaluation; I2E¼ Idea to Example.
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The Dominant Mechanisms of MS That Assist Students in Learning
Through Facebook

As illustrated in Table 5, there were five mechanisms of MS that were frequently
used by the instructor in the entire study, with MS4 (Focusing on the process of
learning) being the dominant mechanism of MS across the three cases of study.
This was followed by MS1 (Presenting rational for task and activities), MS3
(Supporting reflective writing), MS5 (Encourage relationship among participants),
and MS7 (Supervising text comprehension).

As mentioned earlier, the dominant mechanism of MS prompted by the instruc-
tor was facilitations that have encouraged the students to focus on the process of
learning (MS4). It was suspected that instructor was keen to provide this kind of
support, which have appropriately facilitated the students with strategies that have
kept them on track and let them focus on their tasks. Mazzolini and Maddison
(2007) also agreed that one of the key roles of an online instructor is to facilitate and
encourage students to participate and focus on the learning process. The example of
MS4 posted by the instructors is as follows:

Instructor scaffolding: “What is the function of Shape Tool actually? Can it be used

to create a star? And what kind of shape you can create with the tool?” (MS4)

This question is purposely prompted by the instructor to let students to focus on
their own progress in learning. By guiding the students to focus on the learning
process, it is actually coaching the students to self-monitor, evaluate, and regulate
their thinking (McMahon & Oliver, 2003). As mentioned in the literature review,
the psychologist also agreed that students who are guided to monitor their learning
processes are those who become successful in their learning.

Besides encouraging the students to explicitly monitor their learning pro-
cesses, the instructor had also adopted other mechanisms of MS to guide the
students, particularly by providing rationale for tasks and activities involved in
the learning or by asking the students the rationale of the tasks (MS1). One
illustrative comment from the instructor was as follows:

Instructor scaffolding: “By increasing the number of frame per second (fps), the

animation will look smoother.” (MS1)

This message from the instructor might have given the students the justifica-
tion of some learning problems. The instructor often prompted this kind of
mechanism that had assisted the students in thinking because this mechanism
could help the students to reflect on their present knowledge and further
improve their understanding of a certain aspect in learning. The students
might have had their own plans, own understanding as well as their own justi-
fication at the beginning of the lesson. Hence, the instructor’s role was to pro-
vide a strategy for the students to have a better planning in understanding the
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lesson they had learned because in this context, the instructor was recognized as
the content expert. The present finding seems to be consistent with the findings
of Ge and Land’s (2003), which professes that directing students through explan-
ation and justification of tasks could develop their cognitions in learning.

The findings also indicated that the instructor was regularly supported by the
student’s reflective writing (MS3). By means, the instructor was giving positive
or negative feedback upon the students’ posts in the Facebook discussions. This
might be due to the intention to encourage the students’ reflections on learning.
An example of the message posted by the instructor is as follows:

Instructor scaffolding: “Comprehensive explanation by Student A. I really appre-

ciate your comment.” (MS3)

Indirectly, the instructor valued the students’ comments that have motivated
them to reflect more on their learning. This finding supported the idea of
Dekker, Schönrock-Adema, Snoek, van, and Cohen-Schotanus (2013), who
stated that it is crucial for the instructor to provide feedback and stimulate
students’ reflection processes in learning. Similarly, the research conducted by
Quinton and Smallbone (2010) also suggests that feedback should be used to
promote students’ reflections.

In this study, the feedback from the instructor was either positive or negative.
The instructor’s ability to construct positive and negative feedback upon her
students’ posts in the online discussions implies that she has acknowledged the
students’ efforts; if the students were not answered or fulfilling the instructor’s
expectations, providing negative feedback could somehow support the students
to strive for more. Yang and Cornelious (2005) revealed that negative feedback
can encourage students to be actively involved in an online learning. This sort of
feedback in some way encourages students to put more effort in their learning.
The following comment illustrates the instructor’s “negative feedback” in the
Facebook discussion:

Instructor scaffolding: “That is incorrect. It is not a frame-by-frame animation.

What kind of animation technique that allows the user to change the object’s size,

position and shape?” (MS3)

The findings also indicated that the instructor often encouraged the students
to establish a connection with their peers in the Facebook group discussions
(MS5). The purpose was to support the students in interacting with their peers
and in giving compliments to their friends’ ideas or answers. The following
example is one of the messages received by the student:

Instructor scaffolding: “Happy to hear all of your answers and as for student C,

you can refer to Student A and B’s answer.” (MS5)
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This finding suggests that by scaffolding the students into having good rela-

tionships and interaction with peers, they are able to generate their cognitive
processes and become more aware of learning, not just to their own but also to
others’ learning progresses. Moreover, Freeman (1995) also agreed that students
who are able to analyze others’ work can lead to their improvement of their
awareness as well as of others’ performances.

Finally, the instructor seemed to supervise text comprehension often (MS7) in
which the instructor had often provided responses and questions by referring to
the students’ previous posts. This mechanism was purposely prompted by the
instructor to assist the students in developing their cognition. As we all know,
metacognition corroborates with higher order thinking. It can be activated
through such kind of assistance in which students are required to explain and
understand the concept as per stated by the instructor in the discussion, as
shown in the following comment:

Instructor scaffolding: “You’re right. However, please clarify whether Flash is

based on frame-based metaphor or movie-making metaphor?” (MS7)

Prior studies have noted the importance of students engaging in deep under-
standing of the concept they are learning. In reviewing the literature, it was
concluded that MS can aid students in initiating their higher order thinking.
It is encouraging to relate the findings with Way and Rowe’s (2008) study, which
reported that MS initiates a higher order thinking process and engage learners
with knowledge and ideas.

However, it is interesting to note the least mechanisms of MS used by the
instructor in this study, which were as follows: requiring the students to present
similarities or differences between the two concepts (MS2) and asking the stu-
dents to discriminate between conclusion/fact/opinion/hypothesis (MS6).
Assisting the students in understanding particular concepts in learning is
much used in conceptual scaffolding rather than MS. As stated in the literature
review, conceptual scaffolding helps learners to understand and identify key
conceptual knowledge that underlie a certain problem (Hannafin, 1999). Thus,
it is less used by the instructor because it does not scaffold students to think
about their own thinking, which characterizes metacognitive conception. The
following statement indicates an example of MS2:

Instructor scaffolding: “How can you relate between the technique of drawing the

image using Onion Skin Tool and the concept of tracing images during your pri-

mary school days? Are they related?” (MS2)

The earlier statement required the students to relate the concept of
drawing images by using the Onion Skin Tool (one of animation techniques in
Flash) with the concept of tracing. It involved the students’ knowledge and
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understanding of both concepts. Obviously, these two concepts are related
because Onion Skin Tool is a method used to assist students in drawing by
outlining or tracing images.

Allowing the students to differentiate between their opinions and facts
(MS6) really relied on their prior knowledge because having prior knowledge
or experience will help the students in learning to discern between the two.
Throughout the lesson, the instructor was aware of the students’ level of know-
ledge in learning the subject. In the pretest, which was intended to test the
students’ prior knowledge in learning, almost every student scores was low.
This depicted that most of them did not have prior knowledge on the subject.
Therefore, the instructor rarely asked the students questions that required them
to differentiate between their opinions and written facts. An example of MS6
is as follows:

Instructor scaffolding: “You can move an object without selecting it using Selection

Tool? Is it fact or is it from your own opinion or experience?” (MS6)

Besides that, this study also looked at types of student online interactions
based on their responses from their discussion with the instructor through the
social networking tool. King (1999) also added that students may not engage in
the discussion unless they are prompted to do so. Thus, the prompted MS by the
instructor should have triggered different types of online interactions among the
students in the current study. The following section discusses the results.

The Dominant Types of Online Interactions Preferred by Students
While Learning Through Facebook

The present study also identified the dominant types of online interactions
among students as a result of their interactivity with the instructor and peers
in the online discussions. There were four dominant interactions often trans-
mitted by the students in the online group discussions via Facebook. The stu-
dents in this research often acknowledged their own opinions (A), using
judgment to evaluate certain aspects on task (EV), clarify their understanding
(CLE), and were likely to ask questions in the discussions (Q; see Table 6).

A possible explanation for the students’ preferring to acknowledge their own
opinions (A) in a Facebook discussion may be due to the nature of their
responses to the instructor’s prompted messages or questions, which often
required the former to provide thoughtful insights as a way to focus on their
process of learning. As indicated, the instructor often prompted the students
with the mechanism of MS that inquired the latter to focus and monitor their
own learning (MS4). At that point, the instructor often asked questions regard-
ing the current topic of study and the learning activities involved, which led the
students to actively engage in online discussions by providing answers and
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sharing opinions. This has enhanced the interactivity between the instructor and
the students in the online discussions.

In addition, the interactivity in an online discussion can promote an active
learning environment, offer greater support from the instructor, and increase a
student’s motivation in learning (Markett, Arnedillo Sanchez, Weber, &
Tangney, 2006). In terms of sharing and exchanging opinions among peers,
Brindley, Walti, and Blaschke (2009) agreed that students are able to reflect
and articulate their opinions about their experience and outcomes of learning
if they actively and effectively participate in online discussions. With that being
said, interactivity in online discussions is crucial.

As reported earlier, there was also another dominant mechanism of MS used
by the instructor in the Facebook group discussions. The instructor often pro-
vided the students with the rationale of the learning tasks; in some cases, the
instructor required or asked the students to provide the rationale of the tasks
(MS1). Logically, this mechanism of MS might have been the reason for the
students’ responding by providing the rationale of the tasks they were working
with. By this way, the students were able to define their understanding and
construct their own knowledge. The following example of a student’s posting
represents the students’ opinions in the discussions:

Student 11: “In my opinion, and as discuss with my friend, action script is just one

of the items provided in Flash but not what Flash is based on.” (A)

Besides giving and sharing their opinions in learning, the students were also
likely to present their own judgment to evaluate certain aspects of a task (EV).
Considering the fact that most of the students have low prior knowledge in
learning the subject, the probability was high for them to become ascertain
with the answers they were providing, and it was also likely they have used
their own judgment without neglecting the truth that they might have just
given the wrong answers. At this stage, the students were likely to be involved
in the decision-making process. It is motivating to note that in this study, the
students were actively engaged with the instructors and peers in the discussion,
and this could influence their learning performance. This result seems to be
consistent with other studies, which suggest that students can stimulate the suc-
cess in decision making by actively take part in the discussions (Hietala,
Koivunen, & Ropo, 2004).

In a decision-making process, students deal with several factors that can
influence their choices. The factors include their current experiences in dealing
with the tasks, encouragement from instructors, and also their escalation of
commitment in learning. All these factors may influence their performance. As
mentioned, most of the students lack prior knowledge and experiences in using
Adobe Flash; hence, they probably used their current experience and provided
their own judgment. Encouragement from the instructor could also have been
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one of the important factors. In this study, the instructor often encouraged the
students to present their judgments over a certain learning task by giving
responses and feedbacks on the related tasks and at the same time, allowed
students to reflect based on their own understanding.

Granted, the instructor in this study has played a big role in stimulating the
students’ involvement in decision making. Based on the data reported, the total
numbers of messages (posted by the instructor) that can be categorized as MS7
in which they are giving responses and feedbacks toward student’s comment in
the discussion were overwhelming. In relation to that figures, the instructor
played an important part in the discussion by continuously stimulating the stu-
dents to express judgment in evaluating the tasks in learning. The other prospect
was the students’ commitment in learning. In this study, the students expedited
the instructor’s expectation as they were courageous to evaluate their tasks
based on their significant judgment. One example of a student’s posting that
represent their judgment to evaluate certain task in learning is as follows:

Student 3: “I’m not a creative person, I can’’t draw cartoon but I can trace image

by using Onion Skin Tool.” (EV)

Next, the current study also found another type of online interaction that was
regularly transmitted by the students. In this study, the students often clarified
and elaborated their understanding of a certain task in details (CLE). This might
have been due to several factors including the nature of the subject and the
learning activity used in this study. As mentioned, Authoring System involves
the theoretical and technical aspects of learning. For instance, the students
should acknowledge the terms and metaphors occupied in the subject, as well
as the technical part that involves the programming component and skills in
using the software and developing multimedia applications. This usually
requires the students to elaborate in point the steps involved in developing
such applications.

In an online learning environment, interaction plays a big part in transferring
the knowledge from one person to another. In this study, the interaction should
be able to explain the step-by-step process of developing multimedia applica-
tions in such environment considering that the students are clear on each devel-
opment process that they were engaged with. For instance, the students were
asked with questions that required them to focus on the process of learning
(MS4). In particular, they were asked to produce an animated cartoon by
using a frame-by-frame animation technique. After that, the instructor incul-
cated the students to explain in detail the “how-to” process of creating
the frame-by-frame animation and share the thought with their friends in
the Facebook discussions. As a result, the students were not only able to complete
the tasks involved, but they were also successfully able to reflect and rewrite the
step-by-step process and share it with their peers in the Facebook discussions.
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Again, the importance of clarifying the process of developing multimedia

applications would have reflected the students’ understanding of “how things
work” because designing and developing multimedia projects involve a series of
processes. The following is one example of a student’s clarification on tracing an
image by using Onion Skin Tool:

Student 5: “1st, import image to library. Then, add key frame in key frame 1 and 2.

Drag image from library to key frame 1. After that in key frame 2, click onion skin

button. Start tracing with pencil tool. After finish, remove key frame 1 and convert

image to graphic. Lastly, we can start coloring.” (CLE)

The study also found that the students were likely to ask questions (Q) either
to the instructor or to their peers in the discussion. Such a discovery was pre-
dicted due to the instructor’s frequent moderation and intervention in the dis-
cussion. Because the discussion took place in an online medium, the students
demanded the presence and support from the instructor to respond to their
questions and be involved in the discussion. The presence of the instructor
would encourage mutual discussions with the students, for example, the students
could ask questions related to their tasks. This finding corroborated with
Sheridan and Kelly’s (2010), which concluded that an instructor’s presence by
being responsive to students’ questions (MS7) can really trigger students’ think-
ing; this, in turn, can validate the students’ success in online learning. Otherwise,
lack of immediacy in responses from the instructors will result in the students’
feeling frustrated.

In addition, a student’s capacity to generate questions (Q) shows his or
her effort in gaining deeper understanding on the subject matter. For example,
students are able to achieve in-depth understanding by asking thoughtful
questions to their fellow peers and instructors. In this study, the instructor
played an important role by injecting MS5, which fostered the relationships
among the participants in the Facebook discussions. In this case, the
instructor often allowed the students to comment or respond to their peers’
opinions or answers.

The finding is in line with the one concluded by Roper (2007), who found
that by asking questions, students are able to understand the subject material.
He also claimed that asking questions is part of learning. Meanwhile, the
threaded discussions in Facebook had enabled the students to go deeper as
the communications between the instructor and the students continued,
making a greater understanding of the subject matter possible. This could be
one of the components among the successful online learners. One of the stu-
dent’s questions were as follows:

Student 12: “For text entry, how can the users detect the answers in text entry field

that is not case-sensitive? Any ideas, friends?” (Q)
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However, there are several interaction types that less conveyed by the stu-

dents throughout the discussion. The types of interaction that less transmitted
by the students include the following: Compare (CM), Contrast (CN), Idea to
Example (I2E), Example to Idea (E2I), Cause and Effect (CE), and Off Topic
(OT). The statistic shows that the percentage on total number of students’ posts
from these types of interactions is all reported to have less than 5% (see Table 6).

The lack of those interaction types may be due to several reasons. First, it is
the nature of task that learning activities do not require students to transmit
such interactions. The task involved authentic activities in which the students
were required to produce a multimedia application. Responses like Comparing
(CM) and Contrasting (CN) were the least preferred by the students because
these types of interactions are usually related to the theoretical aspect of learning
rather than the technical aspect of developing a multimedia application.
Constructing multimedia applications involve a step-by-step process that
seems technical to be explained by the students. Usually, they will be asked to
compare and differentiate things on the theoretical part of the learning topic.
For example, the students were asked to differentiate between motion tweening
and shape tweening. The tweening technique is known as the basic theoretical
aspect that one should understand prior to developing a multimedia application.
The theories only appeared at the beginning of each learning topic and appar-
ently only few had been included in the learning activities. Those types of stu-
dents’ online interaction were minimum possibly because instructor also did not
inject MS6, which is guiding the students to discriminating between existing
ideas, facts and opinions frequently.

Second, the students preferred less to give examples to their idea or to give
idea based on the example that he or she already mentioned (referring to the
interactions code E2I and I2E). As mention earlier, most students prefer giving
out their opinion and idea, but they are lacking when it comes to evaluating their
ideas, which is providing example. This deficiency may be due to lack of stu-
dents’ knowledge of the subject. Based from the pretest result, most of the stu-
dents do not have prior knowledge in learning the subject. Meanwhile, if
students have background knowledge, they probably understand how to connect
with the suitable example that relates to their ideas. The findings suggest that the
instructors need to improve their efforts by guiding the students to expand their
ideas and encourage them to provide examples along with their existing ideas. In
this case, the instructor needs to infuse more of guidance like guiding the stu-
dents to discriminating between existing ideas, facts, and opinions.

Moreover, the students also lacked in discussing about Cause and Effect
relationship (CE). As mentioned, the learning activities involved in this study
mainly focused on the process of developing multimedia applications and under-
standing the basic concept of Adobe Flash’s tools and techniques. This explains
clearly on the lack of interactions among the students that would have brought
to the discussion about cause and effect. Finally, the result shows that the
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students were less likely to discuss in ways that are irrelevant to the learning
topic. The study found a slight amount of off-topic discussion (3.6%). Such
finding suggests that the use of Facebook as an online discussion tool in the
study could promote an academic-related discussion between students and
instructors.

However, this finding contradicts other research finding, which indicated that
Facebook is inherently known as a platform for social interaction and is some-
what challenging because students may often use the network for social and
personal activities rather than for educational purposes (Hew, 2011). This
study proved that students may use Facebook to discuss issues that are relevant
to the learning topic, although its finding may differ from other studies and
despite the fact that Facebook is a social networking tool that mainly focuses
on social interaction. In other words, Facebook can promote knowledge sharing
among students with proper guidance from an instructor via the mechanisms of
MS and via the appropriate instructional strategies. The present finding seems to
be consistent with other study, which found that Facebook can be used as a
platform for academic-related discussions if the students are highly encouraged
by their instructor to be involved in the group discussion (Visagie & De Villiers,
2010).

MS Help Students in Learning Authoring System Subject

The instructor MS was found to have a significant effect on the students’ per-
formances based on the higher mean value of the students’ posttest scores (see
Table 7). Such a discovery is in agreement with Luckin and Hammerton’s (2002)
finding, which showed that students can be scaffolded to a greater achievement
via MS. The results obtained also corroborated those of other studies (James &
Okpala, 2010; Reingold et al., 2008), which showed that MS was able to trigger
students in reflecting on their tasks, and it also enhances learning experiences for
their greater academic success.

This was probably due to the guidelines in the mechanisms of MS.
The instructor MS used in this study was known as a way to promote the
discussions and trigger the students’ learning process in Facebook. Initially,
the instructor had taken the initiative to prompt the discussion using MS, but
as the discussion continued, the mechanism of MS used by the instructor
depended on the students’ responses. This study practiced a prestructured inter-
action design, which means that the instructor had initially planned examples of
messages to be incorporated into each mechanism of MS. The prompted mes-
sages from the instructor were purposely carried out to pledge the discussion
sessions in the Facebook group page between the instructor and the students.

Besides, the use of social networking tool such as the Facebook as a platform
for the discussion also plays an important factor. This study found that
Facebook has the potential to promote informal dialogue and knowledge

Jumaat and Tasir 649



Author copy
sharing among students. In addition, the students in this study were able to use
Facebook for academic-related discussions after being encouraged by the
instructor through the guidelines of MS. Visagie and De Villiers (2010) also
agreed that to engage students in using Facebook for academic purposes, an
instructor needs to play a role by encouraging and motivating the students to
actively take part in the discussion.

In addition, the reliability of each mechanisms was calculated earlier in the
research to assure that each mechanism measured what it supposed to measure.
Granted, in an online learning environment, interactions play a major role, and
scaffolding students in an online learning environment is a key challenge for the
instructors. Thus, the interactions and instructional strategies used in an online
learning environment need to be well planned. This could be a major factor that
influences the students’ performance in learning.

The Framework of MS Through Facebook by Considering Different
Types of Students Online Interactions

The framework obtained from this study suggested several rules from the asso-
ciation rule mining analysis. Association rule mining extracted the frequent
items that existed in the item sets. It also produced several rules of a relationship
between the instructor MS and the types of student online interactions. The
framework suggests four dominant rules of MS that were frequently used by
the instructor and the types of online interactions that were frequently trans-
mitted by the students. They are as follows:

MS4 ¼ yes ¼ ¼> A ¼ yes conf: (1)

MS4 ¼ yes ¼ ¼> EV ¼ yes conf: (1)

MS4 ¼ yes ¼ ¼> I2E ¼ yes conf: (1)

MS3 ¼ yes ¼ ¼> A ¼ yes conf: (1)

This finding proved that instructor MS has triggered different types of online
interactions among the students. For example, students who were frequently
guided by the instructor would focus on the process of learning (MS4), be
prone to provide opinion (A), evaluate their learning task (EV), and give
ideas to examples (I2E). These rules suggest the instructor should enhance
students’ engagement in the learning process; an instructor needs a certain mech-
anism to trigger the interaction among the students. As discussed earlier, the
instructor frequently aided students to focus on the process of learning (MS4).
The framework proved that MS4 has the potential to guide students in their
learning process, especially through an online learning environment.
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In an online learning environment, guidance no longer exists by way of face-

to-face interaction; with the absence of physical engagement, the interaction in
the sense of guidance in an online learning environment has become a great
challenge to instructors. An instructor no longer functions as a facilitator who
assists students in mastering complex tasks. However, it does now rely on
the abilities or skills required by the instructor to guide students throughout
the entire learning process. In this study, one of the mechanisms of MS that had
great influence on the students’ learning process was by guiding the students to
focus on the process of learning (MS4). This mechanism was considered the
strategy needed by the instructor to guide her students in learning.

Moreover, based on the findings, it is interesting to focus on the types of
online interactions preferred by the students upon receiving guidance of MS
from the instructor. These interactions included acknowledgment of opinion
(A), evaluation of learning task (EV), and the giving of ideas to examples
(I2E). Surprisingly, these types of interactions actually reflect several cognitive
categories in Bloom’s taxonomy. According to Huitt (2011), Bloom’s taxonomy
and the earlier categories actually reflect the level of knowledge construction.
For example, providing an acknowledgment of opinion (A) comprehends the
category of Knowledge in Bloom’s taxonomy, evaluation of tasks (EV) compre-
hends the category of Evaluate, and giving of ideas to examples comprehends
the category of Synthesize. The Knowledge category in Bloom’s Taxonomy
expects students to recall or recognize knowledge. In this study, the students
reflected upon it by providing their opinions about the tasks given. Next, the
students were expected to evaluate their tasks based on their own judgement.
Finally, the students were expected to synthesize the existing knowledge by
constructing an idea from the existing example. These types of online inter-
actions have the capability of developing knowledge construction among
students.

Therefore, the existence of the framework has provided a guideline for the
instructor to produce meaningful learning through the use of MS, particularly
by looking into the preferred types of online interactions among the students in
Facebook discussion.

Conclusions and Implications

Results from the current study revealed that the instructor preferred to use five
mechanisms of MS to assist students in learning. The instructor often guides the
students to focus on the process of learning, presenting the rationale for task and
activities, supporting reflective writing, encouraging the relationship among par-
ticipants in the discussion, and also supervising text comprehension.

The prompted MS s by the instructor would also trigger different types of
online interactions among students. Hence, this study also seeks to identify the
dominant types of online interactions among students in Facebook discussion.
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Results show that students in this study frequently acknowledged their own
opinions, using their judgment to evaluate certain aspects on task, clarifying
and elaborating their understanding, and finally, they were likely to ask ques-
tions whether to the instructors or peers in the discussion.

Moreover, from the data gathered, the researcher proceeds in developing a
framework of MS to assist students in learning through Facebook discussion.
The main contribution of the study was the developed framework that can be
served as a guideline for the instructor to maximize learning through MS by
looking into preferred types of online interaction among students.

A practical implication from the current study is specifically for online instruc-
tors, students, and policy makers. In guiding students through online discussions
(particularly in learning Authoring System), this study has demonstrated that
instructors should stimulate several mechanisms of MS as their core teaching
strategies. Such a measure can entice students’ participation and interactions in
an online discussion. As mentioned, interactions are vital in an online learning
setting. In an online learning setting, the only way to evaluate the students’ under-
standing and observe their learning process is through interactions. The instruc-
tors play a major role in providing students with sufficient guidance through
progressive interactions in an online discussion. Hence, the finding of this study
promotes the use of MS as a teaching strategy that can be used by instructors to
guide students in online learning.

The findings of this study also provided useful information for students to
perform better in learning. Through their participation and interactivity in
online discussions with the instructor, the students conveyed several types of
online interactions. These interactions actually represented their learning pro-
cess. Granted, the learning process had been monitored and evaluated earlier
through guidance from the instructor. The types of online interaction trans-
mitted by the students, however, signified their knowledge construction. By
establishing certain types of interactions, the students revealed their level of
understanding. For example, the students often transmitted their opinion and
unsubstantiated judgment over a certain point of learning at the beginning of the
discussion; however, they started to elaborate their points as they progressed in
their learning.

Limitations and Future Studies

Several limitations of this study were addressed. First, the discipline being exam-
ined was a computer-based subject called Authoring System. It is possible that,
in other disciplines or subjects, the mechanism of MS used by the instructor may
differ from the current study. It is suggested that further studies may investigate
the instructor’s MS in other disciplines or subject areas with greater demo-
graphic profiles. The study was carried out in real learning settings, which
means that the instructor did not have control over the students’ behavior
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during the treatment. For instance, the instructor might have encountered diffi-
culties with students who were going through “inflexible situations” such as
illness and pregnancy. Besides that, the current research did not attempt to
enhance the students’ metacognition. The MS was performed by the instructor
to guide the student’s learning process through the Facebook discussions, par-
ticularly by looking at the types of student online interactions.

Finally, the data from the current study were taken from the observation of
online discussions. It is suggested that, for further investigations, the researcher
may examine and gather the data through interviews with the instructors and
students for more comprehensive results.
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