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Abstract: This study demonstrates an application of Facebook for higher education in science (STEM),
and it clarifies its impact on students’ learning in a formal online learning setting. A combined
qualitative and quantitative approach was used. Messages posted on Facebook were classified
by qualitative transcript analysis. The perception and experience of students with Facebook were
recorded by means of pre- and post-tests, using a treatment/control group approach. The results
show that an integral Community of Inquiry (Col) was formed on Facebook within the regular online
course, encompassing all relevant Col interactions leading to a powerful educational experience.
Additionally, a type of Col interaction “student-community” is observed, which was not reported
before. The results show that the use of Facebook had positive effects on students’ learning, only when
the activities on Facebook were constructively integrated in a course design, and a moderator was
present. More research is needed to include larger group sizes and other course designs.

Keywords: higher education; online learning; Community of Inquiry; social networks; transcript
analysis; students’ perception

1. Introduction

Rapid developments in networking technologies enable unlimited online communication,
collaboration and teamwork. Recent research on social media and networking has addressed social
interaction, and has showed that it has an important role in any learning process [1-4]. Aydin [5]
has published an extensive review on the use of Facebook as an education environment. Doleck and
Lajoie [4] have shown that the use of social media can affect academic performance. Still, much is to be
learned about the application of social media in regular online courses in higher education.

The aim of the present research is to obtain more insight into the context and conditions in which
learning on Facebook occurs, in regular online courses in higher education and about the impact it has
on students.

1.1. Learning Communities

In their comprehensive literature review study Freeman et al. [6] argued that poorly effective
traditional lecturing in higher education should be abandoned in favor of the active learning
approach that fosters students’ performance. Recently, Chiu & Cheng [7] and Chen [8] showed
that students’ creativity and innovation capabilities are stimulated by an active learning approach.
For effective learning experiences in online settings, the engagement of students is indispensable.
Rapid development in networking technologies influenced the way we communicate and collaborate,
and how we learn. Garrison, Anderson and Archer [9] established a framework of a Community of
Inquiry (Col) for a successful online learning experience in higher education. They have defined three
presences as prerequisites to form a community in which students can effectively learn online: cognitive,
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teaching, and social presence [10-12]. In 2006, they introduced a qualitative transcript analysis as a
method for evaluating the core elements of a Community of Inquiry [13]. The Col framework was
empirically verified by Arbaugh [14], and it is widely adopted now [15]. Arbaugh et al. [16] developed
an instrument to measure Col, a 34-item Likert-type questionnaire to quantitatively analyze the three
core components of the Col. The instrument was validated by using a multi-institutional sample. It is
recognized as a stable instrument for the measurement of Col [17,18].

In an extensive literature study, Resta and Laferriere [19] discussed how computer-mediated
networks support social interaction, cooperation, and collaborative learning that are needed for
knowledge construction, and they gave a series of recommendations regarding the research in this
field. Harasim [20] argued that a new theory of learning based on constructivism is needed, in order to
fit the changes induced by technological development in the 21st century: the Online Collaborative
Learning (OCL) theory. Different studies have shown positive effects of collaborative learning on
the development of critical thinking [21,22]. Szeto [23] proposed to use Col as an instructional
approach in blended synchronous learning. Chen et al., [8] developed protocols as a strategy for
effective communication in a community of inquiry. Szeto [23] showed that in an engineering course,
the leadership role of the moderator increased the teaching presence to become more important than
the social and cognitive presences.

1.2. Social Networking Sites in Higher Education

Social media have become an indispensable part of our personal and social life. Klamma et al. [24]
discussed the opportunities of the social networking sites to support collaborative learning in lifelong
learning. There is a growth in the popularity of social networking sites such as Facebook among the
education community, students, and teachers, on- and off-campus [25]. Many universities engage with
their students via Facebook, in order to increase the interaction between the faculty and its students [26].
McCarthy et al. [27] have revealed the advantages and disadvantages of using social media in higher
education in order to enhance learning in blended learning settings. Based on the perceptions of
students of four courses, Irwin et al. [28] concluded that Facebook could be an appropriate learning
tool. Although only 51% of participants in these courses found Facebook effective, a large majority
of 76% recommended the use of Facebook in future courses. Similarly, Sanchez et al. [29] found that
Facebook has the potential for supporting collaborative learning, and recognized the social relation
factors when using it in education. Sharma et al. [30] analyzed the factors that might motivate students
to use social networking sites. They explained the educational usage of Facebook by linear and
nonlinear modelling, and validate the model developed by Mazman and Usluel [31] in it. On the other
hand, in an extensive review study Hew [32] has suggested that social networking sites, Facebook in
particular, have less educational potential, and are mainly valuable for socialization. A large survey
among the academic staff in Italy also showed ambivalence in scholars’ views about the use of social
media in higher education: lecturers see more obstacles than advantages in it [3].

With this research, we contribute to obtaining more insight into the capacity of social networking
sites, Facebook in particular, in a formal learning setting in higher education. We aim to provide
more insight about students’ perception of using Facebook in addition to a learning management
system such as Blackboard, which is related to their learning experience, grades, and overall learning
satisfaction, from the perspective of Col framework. This study aims to define the conditions that are
required for a Col to be formed and to be sustainable on Facebook in a formal learning setting, and to
map the types of the activities in terms of Col.

The following sub-questions are addressed in this study:

Q1. What types of interactions take place on Facebook within an educational group, which have an
impact on student educational experience?

Q2. How does the use of Facebook during an online course impact students’ perceptions of using
Facebook for general educational purposes?

Q3. What effects does the use of Facebook have on students’ perceptions regarding their grades?
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Q4. How does the use of Facebook for teaching and learning in a course influence students
perceptions regarding the elements of the Community of Inquiry?

Q5. How do students’ opinions and experience regarding the three presences of the Community
of Inquiry differ between the students who use Facebook during their course, and those who
do not?

2. Materials and Methods

Multiple data sources were used, and a twofold methodology approach was applied, to achieve a
broader understanding of the effects of the use of Facebook in higher education:

(a) A qualitative analysis of students” and moderators’ messages posted on Facebook, using transcript
analysis technique [13];

(b) A pre- and post-test analysis to evaluate the community of inquiry using validated Col
instruments [16].

The faculty ethical committee has given its approval for this research. A pre- and post-test
questionnaire included informed consent. The students were informed about this research and the use
of Facebook by the lecturer and by the researchers, via e-mails, before the start of the course. None of the
students expressed any objection to this research in any sense. The demographics and other personal
data that were used in the research were collected exclusively via the questionnaires that included
informed consent. The qualitative data were first exported strictly anonymously to be further used
in the research. The use of Facebook in all courses was optional and strictly voluntary. The students
did not get any credit points for using Facebook, nor for the activities done in Facebook. In the course
with the treatment group, there were also other different means to get information and support from
the moderator (Blackboard platform with its tools, e-mail, and a weekly videoconferencing session in
which students received explanations and could ask questions).

2.1. Study Setting, Intervention, and Participants

In this study six online courses of the Pre-Master Information Studies programme at the University
of Amsterdam, the Netherlands were studied. The programme is organized for candidates who
have knowledge deficiencies to be admitted to the Master Information Studies at the University of
Amsterdam. The study was conducted in May-July 2017, when all six courses were given in parallel:
ICT in Organizations, Data Mining, Business Studies, Knowledge Web, Programming for Data Science,
and Academic Skills.

The participants of this study were 74 students who attended one or two of these six online
courses. The students were between 20 and 34 years old, and the ratio of male:female was 70:30.
The participants were located in different countries across the globe. The majority of students was
from different parts of the Netherlands. In this research, the students in the Academic Skills course
were chosen as a treatment group (N = 38), and the students in other courses all together were chosen
as a control group (N = 36).

2.1.1. Course Design

The six courses of the Pre-Master Information Studies programme included in this study are
designed to be interactive online courses that are eight weeks long. Each course takes the participants
between 70-150 h to complete, depending on their pre-knowledge. The courses are fully delivered
online, including the final exam. The course materials in the electronic learning environment,
Blackboard, include reading, video, quizzes, and assignments. Asynchronous and synchronous
communication are available in each course, for which Blackboard, Webex, and Facebook can be used.
Each course has one online moderator who moderates the course, supports students in learning, and
organizes weekly online videoconferencing meetings.
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2.1.2. Intervention

In the first three years of the Pre-Master Information Studies programme, from 2012 to 2015,
all courses had used one common open Facebook page: “UvA Online Pre-Master Information Studies”,
with a goal to serve as a platform for less formal/social connections between the students who
participated in the Pre-Master programme. The open Facebook page was set up to make it possible for
students to use it without any support or intervention by the staff. Students (in total about 100 per year)
could reach this Facebook page from each pre-master Blackboard course site, by following the link
in the left menu of the course site. The use of the Facebook site was optional, and it was left up
to the students as to what to do with it. The moderator paid no attention to it during the course.
In 2015, the moderator of the course “Academic Skills” replaced this Facebook link in the Blackboard
course site with a link to a Facebook closed group “Academic Skills UvA” (the treatment group of
this study). In the rest of the courses, the situation remained the same (the control group of this
study). The moderator of the course Academic Skills used this Facebook page in this pre-master course
as a discussion forum (asynchronous communication). Visiting this Facebook site or attending the
discussions during the course was optional, and no credit points were given for participation.

2.2. Qualitative Analysis of Facebook Activity

To define the types of interaction on Facebook, and to answer sub-question Q1, posts by students
and by moderators were extracted. The type of posts was text. The exploratory qualitative research
technique was used [13], based on the coding scheme of the Community of Inquiry [33] for studying
asynchronous online education dialog. The coding was done by the first author in collaboration with
the second author. In this collaboration, first, the procedure of coding was agreed with by both authors,
by using other data sets that were not used in this research, for the purpose of becoming acquainted
with the Col coding. Next, any disagreements in coding were first discussed, and were solved before
using it. The authors also discussed about the coding with one peer-researcher. The posts were coded
and mapped out. The content analysis was divided into two sections: (1) Facebook open page “UvA
Online Pre-Master Information Studies” (control group, 36 students), and (2) Facebook closed group
“Academic Skills UvA” (treatment group, 38 students).

As the unit of analysis for coding in this study, any message posted by a single person on the
course Facebook page or Facebook group was chosen. For the monitoring of the activities, and to
download the posts and comments, an online Facebook Groups Analytics and Management tool
“Grytics”, was used [34]. As this tool is not used specifically in higher education, it has only been used
for general analysis. For coding purposes, the data was downloaded and coded manually, and in the
second step, the data obtained was analyzed with Microsoft Excel.

To set up the coding scheme and procedures, the data of the previous edition of the Pre-Master
courses were collected. First, the interactions were extracted from the data by using the modes of
interaction scheme [33,35]. Second, the data were coded by using the coding scheme of Col for
transcript analysis [13]. These data were only used for comparison and were not used further
for the interpretation of the results in this study. The coding procedure was executed on the
participant-generated data (text) in the ongoing online pre-master courses included in this study.
During the active period of eight weeks, a researcher procured the role of an online ethnographer [36],
and observed all participants’ interactions on Facebook by becoming a member of their course Facebook
page and Facebook group. The researcher passively observed the process, and did not engage with the
participants on Facebook in any way.

2.3. Pre- and Post-Tests

2.3.1. Design of the Pre- and Post-Tests

To compare students’ perceptions and experiences of Facebook before and after the online
pre-master courses (sub-questions Q2, Q3, Q4, and Q5), an extended Col survey, adapted from
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the original 34-item Likert-type scale Col survey [16], was administered at the beginning and at the
end of all six pre-master courses involved in our study. As the original 34-item Col survey is designed
to measure the three presences of the Community of Inquiry at the end of a course [16] and it is not
specific for social media sites, the following three adaptations of the survey instrument used at the
beginning and at the end of the course in the pre- and post-tests were necessary:

(1) Additional questions were added regarding the general use of Facebook in higher education, and
regarding the effects of Facebook on students’ performance (exam grades).

(2) Two extra open-ended questions were provided, in order to give students an opportunity to reflect
on any possible concerns about using Facebook, or to provide any other comments regarding the
use of Facebook specifically in higher education.

(3) Fifteen items of 34 in the original Col instrument were excluded from the pre-test, as they
specifically evaluate students’ experiences of a course, and therefore are only appropriate for a
post-test. The full Col survey in its original form was used in the post-test.

Consequently, the pre-test contained 35 items, and the post-test, 55 items. The questionnaire was
divided in several sections (Appendix A) according to the research questions of this study. In Table 1,
an overview of the sections with the corresponding items in the questionnaire instrument is given
(see complete overview Appendix A).

Table 1. Overview of the pre- and post-test items per section.

Q Research Question Sections Items

How does the use of Facebook during an online course impact

Q2 students’ perception of using Facebook for general 2 8 ?’311’412’
educational purposes? §
Q3 What effects does the use of Facebook have on students’ perception 5 10

regarding their grades?

How does the use of Facebook for teaching and learning in a course
Q4 influence students’ perception regarding the elements of the 3,4,5 15-32
Community of Inquiry?

How do students’ opinions and experiences regarding the three
Q5 presences of the Community of Inquiry differ between the students 3,4,5,6 15-53
who use Facebook during their course and those who do not?

2.3.2. Data Analysis

The data collected by the pre- and post-test contained five-point Likert-scaled items. In order
to analyze the data, first, a descriptive analysis was conducted using SPSS, version 24. The results
of the descriptive analysis are illustrated by box plot diagrams that show the distribution of the
values. These graphs present the average scores, and they show boxes and lines/whiskers. The middle
two quartiles of the data distribution are presented by two boxes, which represent 50% of the data.
Independent samples t-tests were conducted to test statistically significant differences in the data
obtained [37].

3. Results

The data were obtained from two perspectives. First the types of interactions on Facebook within
an educational group were studied, and second their impacts on students” educational experiences
were investigated. The types of interaction in a group were determined by conducting a transcript
analysis [13]. To study the impact on students’ educational experience, pre- and post-tests were taken,
based on the Col inventory [16]. The tests were conducted to investigate four points: (a) the impacts
of the use of Facebook during an online course on students’ perception of the use of social media
(Facebook), (b) the effects of the use of Facebook on students’ perceptions regarding their grades,
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(c) the changes in students’ perception regarding the core elements of the Community of Inquiry as a
result of using Facebook, and (d) differences in students” perception regarding the core elements of
Community of Inquiry, comparing students who used Facebook during their course and those who
did not.

3.1. Qualitative Analysis Results

3.1.1. Facebook Open Page: “UvA Online Pre-Master Information Studies”

A brief analysis with Facebook Insight Analytics indicated that during the period of activity of
all six courses (29 May-14 July 2017), there was a clear increase in the number of views of this open
Facebook page on the start date of the courses, but no posts nor comments were found on this page
(Figure 1). The 36 students who in that period had access to this Facebook page and did not follow the
course Academic Skills, were accordingly treated as a control group in this study.

1w 1M 10

Total Views By Section i

Total Views

Total People Who Viewed By Section By Age and Gender By Country By City By Device i

Total People Who Viewed

Figure 1. Content analysis of the pre-master open Facebook page, using Grytics [34]. (Top): total views
per day of the course. (Bottom): number of people who viewed the page per day of the course.

No collaborative activities were detected, such as posts and comments during the course period.
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The number of views (19) of this page were higher on the start day of the course, compared to the
days before and after it.

3.1.2. Facebook Closed Group: “Academic Skills UvA”

The analysis of the visits of the closed group Facebook page “Academic Skills UvA” shows that
contrary to the common open Facebook page of the Pre-master courses, numerous activities were
found on the Facebook closed group page of the Academic Skills course (Table 2).

Table 2. Overview of activities in the Facebook closed group: “Academic Skills UvA”.

Participant N Posts Posts % N Comments Comments %
Moderator 12 18% 67 46%
Student 55 82% 79 54%
Total 67 100% 146 100%

The majority of the students (N = 32, 84%) in the course Academic Skills were active on Facebook,
and posted on it. The majority of conversations (N = 55, 82%) were generated by different students.
Almost half of the comments on these posts (N = 67, 46%) were posted by the moderator, and the rest
by other students. An overview of members’ engagement on Facebook, using the Grytics analytics
(Figure 2) shows that the moderator had the highest scores for engagement. The names of the students
and teachers are hidden on the figure for privacy reasons. Consequently, the 38 students who had
access to the Facebook closed group were treated as the treatment group in this study.

4

f'i

engagemont (2)

Figure 2. Member activity diagram showing the Engaged Member Score. The Engaged Members score
is defined as follows: two times the number of posts posted by the member + number of comments
posted by the member + number of times the member has reacted on a post (source: Grytics [34]).

The distribution of the Facebook features used for group interactions, such as posts, likes, or
comments, and the types of content changed /shared on Facebook, such as status, link, video, or photo,
are presented in Figure 3. The majority (N = 146, 62%) of total interactions (N = 236, 100%) were
based on the comment feature. Next, posts (N = 67, 28%) were used, as well as likes (N = 21, 9%),
and emoticons (N = 2, 1%).
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P GROUP INTERACTIONS ES POST TYPES

X

0 posts I Likes wow Il Haha
M tove [l sad M Angry M status B tink B video event
] comments Il Shares M photo

Figure 3. Group interactions and post types on the Facebook group: “Academic Skills UvA”.

Using the transcript analysis method described by Akyol and Garrison [38] and Col categories,
all three types of presence according to the Col framework, social presence, teaching presence,
and cognitive presence, were recognized in the form of interactions. The same modes of interaction
were defined as in the preliminary set up coding phase, where the data from the previous edition of
the same course were used. The majority of the 67 posts comprised organizational, content-related,
or technical issues. According to the coding scheme of the Community of Inquiry, 39 posts were
organizational and technical messages, and were classified as “teaching presence” in the category
‘Design & Organization’ (Table 3). Eleven posts in this category were posted by the moderator, and 29
by the students. Additionally, the moderator also posted two Group Cohesion posts. The posts of
the Col element Cognitive Presence in the categories Exploration (13) and Triggering Event (11) were
only posted by students. Next to the Col element Cognitive Presence, 15 of these posts also showed
social presence.

Table 3. Community of Inquiry (Col) categories of posts in the online course Academic Skills.

Elements Col Categories Role Author Post No. Posts
Social P Group Cohesion Moderator 2
ocial Tresence Affective Expression Student 1
o Exploration 13
Cognitive Presence Triggering Event Student 1
. Design & Organization Moderator 11
Teaching Presence Student 29

The results obtained from the transcript analysis show that three of the six interactions [33,35]
student-student, student-teacher and student—content are represented in the data. Both student-
student and student—teacher interactions were found in combination with the core elements of Col [9],
i.e., social presence, teaching presence, and cognitive presence. Student-content interaction took place
as a consequence of student—student (cognitive) interaction, as Blackboard was used to host the formal
study material. Some students shared extra resources and additional literature, e.g., by sharing a link
to a video or a relevant article. Other students then interacted with that content by, e.g., clicking on
these links.

Next to messages that were clearly addressed to the moderator or to students, there were 25
(38% of the total number) messages posted that were addressed as open to the whole community.
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We have labeled this mode of interaction the student-community interaction. Thirteen of these posts
showed cognitive presence, and 12 showed teaching presence. Most of the interactions of this type
were posted on the Facebook group in the form of questions. All questions were also answered this way,
randomly by a student or by the moderator, to the community as a whole. The student-community
mode of interaction has not been reported in the Community of Inquiry framework before. In Table 4,
the types of interaction that were recognized in our study are summarized. For each of the types
of observed interaction, an example of the post on the Facebook closed group is given. Due to
privacy reasons, a part of the text in the examples is sometimes removed or given in brackets as a
generalized expression.

Table 4. Integrated coding scheme revealed from preliminary coding phase.

ID Modes of Interaction Example of the Post on Facebook
g?ég;?ct;sglriint Social Anyone would like to study together at University Library [Name of
T P library] on Monday (5th)?
Cohesion
Anyone would like to discuss some articles together at the end of this
Student-Student week maybe Saturday morning around 9? For now i finished the
55 Cognitive Presence, articles [reference given]. And try to finish at least 2 more before then.
Triggering Event Maybe 3 of 4 people is the best to discuss the articles. For me english is
ok or in dutch.
Stude.nt—Student Hi all! Today 23:59 is the deadline for the second essay. Don’t forget to
Teaching Presence, hand it in
Design & Organization ’
Student-Teacher (post by
instructor) Social GOOD LUCK EVERYBODY
Presence, Group
Cohesion
Student-Teacher Dear Instructor, I found that many articles provided by the course are
Cognitive Presence, quite old (not from recent 5-10 years). Could you please explain the
Triggering Event reasoning behind this? Thank you.
Student-Teacher (post by  Hi Instructor, sorry for another question, in your powerpoint
student) Cognitive presentation about confidence interval of proportion, you didn’t put
ST Presence, Triggering [content explanation] Do we need to [depth of explanation] in similar
Event questions in the exam? Thanks for the explanation.
1Srt;1tcrl Ez,fifzfrce};i;i(EOSt by some of you informed me about the students # on the list that was send
. & recently to you. Ignore the student#. The list was sorted without taking
Presence, Design & in account the #s
Organization ’
last Thursday you have received a link to a survey as part of the
?r::g EI;I;;E;ZES;;EO“ by [research] by [name of researcher]. [Name of researcher] is researching
Presence. Desi &g the use of facebook in an academic educational environment. Please
ce, esigh note that it is very important that you complete now the
Organization t-test
post-test survey.
Student-Content (posted
by student to On page 307 of [Book Title] (Chapter 9—[Chapter Title]). Under the first
SC community) Cognitive paragraph [name of Concept], ... Are we still talking about the [name of

Presence, Triggering
Event

concept] from the previous sub-chapter?
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Table 4. Cont.

ID Modes of Interaction Example of the Post on Facebook
Student-Community Sorry this is just too funny, I have to share this with you all: Go to the
Social Presence, Affective  Glossary in online [Book Title] and look up “M and Ms”. Please do,
Expression laughing helps you relax.

Hey there, I was doing the quiz of chapter 3, I understood all questions
correctly except question 7, see the print screen. The answer I gave is

Stude.n.t ~Community the [name of concept]. Which are the 8 people that showed up, there is

Cognitive Presence, . h le older th live in th

Exploration no mention about how many people older than 65 live in the

P community (Could be a small community in Antarctica for all I know).

sCO So according to the text 8 people is the whole population ...

Student-Community Hey Guys, I was wondering if some of you found the same answer as i

Cognitive Presence, did on Chapter [Title Chapter, explanation exercise]. There are two

Exploration groups of 16, s0 ...

Student-Community

Cognitive Presence, What is meant by practical setting as mentioned in assignment 2?

Triggering Event

Student-Community

Hi, does anyone know by any chance what the exam for [Title of the

Teaching Presence, Course] looks like? MCQ's or Open Q’s or both?

Design & Organization

3.2. Pre- and Post-Test Results

3.2.1. Response to the Test and General Data about the Use of Facebook

A total of 47 students (64%) completed the pre- and/or post-tests. A descriptive analysis of
the test results indicated that the response rate for the post-test (N = 34, 50%) was almost equal to
the response rate of the pre-test (N = 33, 45%). Less than half (N = 20) completed both the pre- and
the post-tests. Accordingly, 10 respondents who have finished both tests followed Academic Skills,
and only 10 in the other courses, which means that the distribution between the control group (N = 10)
and the treatment group (N = 10) was equal (Table 5).

Table 5. Overview of the responses per group.

Participants Pre- and Post- # Only Pre- # Only Post-#  Total
Control group 10 5 2 17
Treatment group 10 8 12 30
Total 20 13 14 47

Thirty-three students filled in the pre-test. The majority (N = 30, 91%) already had an active
Facebook account. Most of these students (N =22, 67%) also indicated the use of Facebook for personal
reasons, on average at least seven times per week.

In the post-test, the participants in the treatment and in the control group were asked to indicate
how often, on average, they accessed the Facebook course page or group. The majority (67%) of
respondents in the control group indicated that they did not access it at all. In contrast, 95% of the
respondents in the treatment group indicated that they had accessed the course Facebook group page
at least once a week (Figure 4).
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Conrol group (N=12) Treatment group (N=22)

BA.Oxaweek BA.Oxaweek

mB. 1-3xaweek mB. 1-3xaweek
B D. 7 or more x 3 week BC 46xaweek

mD. 7 or more x a week

Figure 4. Students’ use of Facebook during the course in the treatment (right) and in control group
(left) (results of the post-test).

Participants were also provided with two optional open-ended questions, in order to give them
an opportunity to reflect on their additional concerns, or to provide other comments regarding the
use of Facebook in higher education. The comments of students were mostly negative regarding
the use of Facebook for education, showing that students were concerned about the data policy of
Facebook, and about using social media as a matter of principle. However, there were also a few
positive comments about the searchability of posts in Facebook, and the speed of communication.
We quote three examples.

Student A (pre-test): “Personally, I have grown to dislike social media a lot. It feels too
superficial and judgmental to be able to have more in-depth conversations. In addition, I feel
like educational material should be treated at least a little bit confidential. I feel like if there
is one company that does not treat private information in a safe way, it's Facebook”.

Student B (post-test): “Using a social network should always be a choice. The way the course
integrated Facebook made clear that it was not a choice at all. “Use it, or don’t get involved.
But don’t complain if you have questions”.

Student C (post-test): “It was useful for group discussions mainly, whenever any student
had a question he/she would raise it up on Facebook so other students could help. I suppose
that’s sometimes faster than emailing the moderator and gives the students other points
of view”.

In the following sections, the results of the descriptive analysis are illustrated using box plot
diagrams. The descriptive analysis represents the comparison of means that are perceived by both the
pre- and post-tests while the data are further divided into two groups: the control group (N = 10) and
the treatment group (N = 10).

3.2.2. Impact on Students’ Perception of the Use of Facebook in Education (Sub-Question Q2)

A descriptive analysis was conducted based on the pre- and post-test data (N = 20), using a Likert
scale from 1 to 5. The results in this section are presented per survey item (A: pre-test, B: post-test)
using box plot diagrams (Figure 5).

The perception of students in the treatment group regarding the supportive role of Facebook
next to Blackboard (statement 9, Figure 5) increased from 3.2 in the pre-test, to 3.7 in the post-test,
with almost no scatter of the results, while the result in the control group remained the same (Figure 5).
For all other statements, the mean scores in the control group slightly decreased in the post-test.
On the other hand, in the treatment group, there was an increase on the Likert scale for all statements,
except for statements 11 and 12, where a decrease from 3.9 to 3.6 for statement 11 and from 3.6 to 3.5
for statement 12 was observed.
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Figure 5. Students’ perceptions of the general use of Facebook, the comparison of the pre-test (A) vs.
the post-test (B) for the treatment group (N = 10) and the control group (N = 10).

3.2.3. Perception of the Use of Facebook regarding Grades

The perception of the effect of Facebook regarding grades (sub-question Q3, Table 1) are presented
in Figure 6).

Item 10: Facebook can contribute to my study
success in this course to gain higher scores.

Troatment qroup (N=10)

A |

t——

Control qroup (N=10)

28

¢ ° b

34 } [ ' 3.0

Figure 6. Difference in students’ pre-test (A) and post-test (B) perceptions of the effects of Facebook on
their grades.

There was an increase on the Likert’s scale, observed on the post-test (Figure 6, diagrams B)
in both groups; however, the increase in the treatment group was larger than in the control group.
An additional analysis of only the post-test data (IN = 34) also showed also a difference in the mean
scores of the two groups on survey item 10, in the treatment group (N =22, M = 3.2, diagram A) and in
the control group (N =12, M = 3.0, diagram B), respectively (Figure 6).

3.2.4. Perception Regarding the Elements of the Community of Inquiry

To find out if there was any change in perception of students about Facebook at the end of the
course in comparison to the beginning of the course (sub-question Q4, Table 1) the elements of Col were
calculated and compared for the treatment and control groups for the pre- and post-tests. The results
given per Col element as mean scores on the scales obtained in the pre-test (diagrams A) and the
post-test (diagrams B) for both the treatment (N = 10) and control groups (N = 10) are presented in
Figure 7.
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Figure 7. Difference in students’ pre-test (A) and post-test (B) perceptions of the effects of Facebook on
elements of the Col.

The items about the experience with the course that were not asked in the pre-test were also
not considered in the calculation of the post test. In all cases, a larger increase was observed in the
treatment group in comparison to the control group. From the results (Figure 7), it can be seen that the
teaching presence in the Col questionnaire in the treatment group showed the largest change in the
post-test, compared to the pre-test.

A descriptive analysis was also done separately, using the original set of questions of the Col
questionnaire, as the post-test contained all items of the original instrument of Garrison & Akyol [11].
For this calculation, the data for all statements (34 items) of the Col were taken into account: cognitive
presence (12 items), social presence (nine items) and teaching presences (13 items), respectively.
The data of all respondents (N = 34) were used in this analysis; not only the data of the students who
have completed also the pre-test. The results of this descriptive analysis (Figure 8) show that students
in the treatment group perceived a relatively higher sense of all three elements of Col, compared to
those in the control group.

Treatment group (N= 10)
$—o

oo {1508 o

Contrel group (N= 10)

Cognitive presence i bose {
Social presence o

Teaching presence

Figure 8. Difference in students’ perceptions and experiences of the effects of Facebook on the elements
of Col (post-test data of all students who filled in the post-test).

3.3. Independent Samples t-Tests

Independent samples t-tests were conducted to estimate whether the differences between the
pre- and post-tests differed statistically significantly for the treatment and control group. The results
showed no significant differences between the treatment and control groups for sub-research questions
Q2, Q3, and Q4. The results of the t-tests are presented in Tables 6-8.
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Table 6. Independent samples ¢-tests for pre- and post-test perceptions related to the question items
about the general use of Facebook by students.

Item Question (Pre/Post) Group N Mean df * SD Sig.
8 Facebook can be used both socially, and for Treatment 20 0.1 0.74 013
educational purposes Control 10 —0.6 117 '
Facebook can play a great supportive role, complementing  Treatment 20 0.5 0.85
9 collaborative activities, next to the learning management Control 10 0 1.05 0.26
systems, such as Blackboard
1 Facebook is a good place to keep in contact with other Treatment 20 -03 1.34 1
students from class Control 10 -0.3 1.49
12 Facebook is a good place to discuss different topics with Treatment 20 -0.1 1.37 027
classmates Control 10 -0.8 14 )
. . Treatment 20 0.5 118
13 Facebook is safe to use socially Control 10 o1 074 0.19
. . Treatment 20 0.4 1.26
14 Facebook is safe to use for educational purposes Control 10 03 134 0.24

* Mean difference between pre- and post-tests (the pre-test is the reference).

The results of the independent sample -test for question item 10 (sub-question Q3) are presented
in Table 7. The result of the f-tests does not show significant difference between the two groups.

Table 7. Independent samples t-test for pre- and post-test question 10 about the perception of the
effects of Facebook on the grades (question number 10).

Item Question (Pre/Post) Group N Meandf* SD Sig.
10 Facebook can contribute to my study success in Treatment 20 0.6 0.84 025
this course to gain higher scores Control 10 0.2 063

* Mean difference between pre- and post-tests (the pre-test is the reference).

In Table 8, the results of the independent tests for the perception of the Col elements at the
beginning and at the end of the course (sub-question Q4). No significant differences between the
control and treatment group could be found.

Table 8. Independent samples t-test for pre- and post-test perceptions of the effects of Facebook on
elements of Col (sub-question Q4).

Col elements Group N  Meandf* SD Sig.
Cognitive Presence Trcegirtr;zlt ?8 _0013 8451? 0.08
Social Presence Trces;clr:;irllt ?8 ?00271 06_757 0.34
Teaching Presence Tlgs;ﬁi?t ig 0'3 2 0623 0.1

* Mean difference between pre- and post-tests (the pre-test is the reference).

Table 9 shows independent sample t-test results to identify whether there was a statistically
significant difference between the two groups, based only on the post-test data (N = 34)
(sub-question Q5).
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Table 9. Independent samples t-test effects calculated for the elements of Col, based only on the
post-test data (sub-question Q5).

Col Element Col Category Group N Mean SD Sig.
. .. Treatment 22 3.64 0.77
Design and Organization Control 12 202 058 <0.005
. Treatment 22 3.44 0.59
Teaching Presence Facilitation Control 12 1.24 0.33 <0.005
. X Treatment 22 3.52 0.75
Direct Instruction Control 12 1.08 021 <0.005
. . Treatment 22 3.26 0.84
Affective Expression Control 1 203 0.79 0.26
. L Treatment 22 3.17 0.97
Social Presence Open Communication Control 12 337 117 06l
. Treatment 22 3.3 0.7
Group Cohesion Control 12 292 o8 OV
. . Treatment 22 3.23 0.89
Triggering Event Control 12 264 o081 007
. Treatment 22 3.3 0.84
Exploration Control 12 297 oz 0%
Cognitive Presence
Inteeration Treatment 22 3.62 0.79 0.67
& Control 12 375 09 :
. Treatment 22 3.32 0.63
Resolution Control 12 25 118 00

In Table 10, the results of the independent samples t-tests of the post-test for all students who filled
in the post-test in the treatment and the in control group, respectively, are presented per Col category.

Table 10. Independent samples t-test effects calculated for the Col categories, based only on the
post-test data (sub-question Q5).

Col Elements Group N Mean SD Sig.
Cognitive Presence Tlgs:gi?t ﬁ gg; %677 0.11

Social Presence Tées;r;i?t ﬁ gég %Z‘S 0.52
——

A significant difference is obtained for Col the category Teaching Presence (sub-question Q5,
Table 1).

3.4. Limitations

There are three limitations of this research. The first limitation considering the quantitative
research is related to the sample size. The size of the group sample was too small to statistically prove
the differences. Consequently, we did not search for any correlations of the results with demographic
data, such as age, gender, or education background as a larger sample size would be required to do
this meaningfully. There is a limitation related to the sub-question Q3 (Table 1, Q3) about the effects of
the use of Facebook on their grades in the pre- and post-tests. The post-test was taken before students
knew their examination grades. Due to privacy reasons, comparison of the results of the post-test of
this research with actual exam results was outside the scope of this research. The third limitation of
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this research relates to the fact that this study was conducted within a certain course setting. In order
to be able to generalize the findings of this research, an investigation in a larger group, and also in
other course settings is recommended.

4. Discussion

The purpose of this research was to reveal the capability of Facebook for learning in a formal
learning setting and to clarify student perception of it. The qualitative transcript analysis to map out
the types of interaction on the Facebook group page showed that in the treatment group, a community
of inquiry was formed, indicating all three presences of the Community of Inquiry framework [9].
In the next paragraphs, we discuss this question regarding our five sub-research questions.

Q1. What types of interaction take place on Facebook within an educational group that has an impact
on student educational experiences?

In our study, different types of interaction were observed. The majority of 236 interactions in
total that were observed on the Facebook page of the treatment group within eight weeks of the
online pre-master course Academic Skills were based on the comment feature. A total of 28% (55) of
interactions were posts, and 21% were likes, while at the same time, only two emoticons were posted.
In Contrary to the findings of Ractham and Firpo [39], in our case, other popular features of Facebook
such as video sharing, live video streaming, and tagging were not used at all. We have observed that
29 out of 55 posts by students showed teaching presence, and that in total, only three posts on the
Facebook page expressed social presence (Table 3). Garrison et al. [9,13] argued that both students and
teachers could show teaching presence in a Col, explaining that all three presences are interchangeable
among the members of the community, independent from their role. In our study, these basic principles
of Col were confirmed by the transcript analysis. In the cognitive domain of Col, the interaction was
classified as a triggering event, or an exploration. At the same time, the interactions student-student,
student-teacher, and student-content were revealed from the data showing social presence, teaching
presence, and cognitive presence. The questions and comments about the course content by students
were also often addressed fully openly to the whole community and they were answered by one of
the students. Several questions by students regarding the Col element Teaching Presence, Category
Design, and the organization of the course were answered by students, and not by the moderator. We
propose that this could mean that a new Col interaction arose, a student-community interaction that
was not yet reported before in the literature. We argue that this interaction could occur in our case,
because the online course design was student-centered, and because the moderator had set up a safe
climate on an academic level within the whole online course, and not only on Facebook. Based on
these observations, we argue that different types of interactions occurred on the Facebook page of the
treatment group, which had impacts of student’s education experience.

In contrast to other studies [18], among the teaching presence activity on Facebook, we did observe
any direct instruction nor facilitation of discourse. We suppose that we did not observe these Col
categories, because Facebook in our case, was only one part of a complex online learning environment
that was used for the online pre-master courses, and the teaching materials, assignments, and quizzes
of all our online pre-master courses were available on Blackboard. Weekly online video conference
meetings were organized by the moderator in all online pre-master courses on Webex, and instruction
if necessary was given there. In our study, no teacher—teacher interactions, were identified, which is
not surprising, as there was only one moderator in each course. We also did not observe any posts that
could be classified as teacher—content or content-content interaction. This can be explained by the fact
that the teaching materials were not on Facebook, but on Blackboard. On the Facebook page of the
treatment group, the moderator was the most active participant (Figure 2). His activity was confirmed
by the transcript analysis of the posts (Table 3). In all online pre-master courses in our programme,
there was a link to the Facebook page/group on the course menu in Blackboard, but it was the decision
of the students to use it or not. While in the online pre-master course Academic skills, the moderator
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was actively involved in the Facebook group, the moderators in other online pre-master courses did
not interact with the Facebook page at all. On this Facebook page that was linked in Blackboard for the
control group, we have observed some activity at the beginning of the courses (Figure 1), but during
the whole programme, we did not observe any posts. There were a few students who were in the
treatment group, and who also followed one of the other online pre-master courses at the same time.
These students only posted on Facebook in the treatment group. We are convinced that in our case,
posting on Facebook by students was strongly related to the activity of the moderator. These findings
are in line with the core definition of teaching presence according to Anderson et al., [40] indicating
that teaching presence ensures the design, facilitation, and direction of cognitive and social processes.
Similarly, these results also confirm the findings of Garrison and Arbaugh, [41] and in particular their
statement: “The role of moderators in cultivating cognitive presence is significant, in terms of how
they structure both the course content and participant interactions.” Kabilan et al. [42] stated that for
a meaningful learning experience the alignment of learning outcomes with a proper integration of
Facebook was necessary.

Q2. How does the use of Facebook during an online course impact students’” perception of using
Facebook for general educational purposes?

From the results of the pre-test in our study, it can be seen that the students in both treatment
and control group had a moderately positive attitude toward the use of Facebook in education before
the start of the online pre-master courses, and that there was no significant difference between the
treatment and control group at that time. The post-test results indicate an increase on the Likert
scale in the treatment group. The students in the treatment group were also less concerned regarding
the safety of using Facebook in the post-test compared to the pre-test, while students in the control
group showed slightly more concerned in the post-test than in the pre-test. In open questions,
students often expressed their concerns about using Facebook for educational purposes. This is in
line with other research. The potential of social media and Facebook for education is described in the
literature in different articles [25]. Hickerson and Kothari [43] have pinpointed that the privacy and
ethical aspects have influenced the attitudes of their students with regard to the use of social media
in educational context, and they recommend for the faculties to formulate their own social media
guidelines when they integrate social media into the courseware. On the other hand, in our study,
in the post-test, the attitude in the treatment group in almost all cases was more positive than in the
control group (Figure 5). In particular, the reaction of the students in the treatment group on item 9
(Figure 5) about the supportive role of Facebook clearly showed more positive attitudes from students
in the post-test, than in the pre-test. In the treatment group, a decrease was observed (Figure 5) for
statements 11 (from 3.9 to 3.6) and 12 (from 3.6 to 3.5). We assume that at the beginning of the course,
the expectation about using Facebook to keep contact with classmates from all over the world was very
high, and considering the results of the transcript analysis, the social interaction in the Facebook group
was relatively moderate, and most interactions were related to content, or acquired organizational or
technical guidance.

The findings in our study suggest that the intensive use of Facebook for educational purposes
had a positive impact on the perception of using Facebook for education. However, the total sample
size per group that we could compare was 10 (in both groups, only 10 students completed the pre- and
post-test) and this is too small to prove any statistical significance.

Q3. What effects does the use of Facebook have on students’ perception regarding their grades?

In comparison to the control group, the treatment group showed a higher post-test increase for
the expectation that the use of Facebook can contribute to their study success to gain higher scores on
the course (question 10, Figure 6). The group sample, however, was too small to prove this statistically.
On the other hand, the qualitative transcript analysis of the Facebook data in the treatment group
showed a large number of posts in the Facebook group that were closely related to the final exam.
This could explain that Facebook had a positive impact on students’ perception regarding their grades.
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Q4. How does the use of Facebook for teaching and learning in a course influence students’ perception
regarding the elements of the Community of Inquiry?

In our study, the Col elements were calculated in the treatment and in the control group in two
different ways. The first way was by comparing the pre- and post-test results on the selection of
questions from Col instrument, where we excluded the questions of Col survey that were strongly
related to the experiences of students during a course, because students in the pre-test would not be
able to answer them before the course had started (Figure 7). The second way was by working out
only the post-test data, in which the original 34-item Col instrument was used (Figure 8). The results
presented in Figure 7 show that both the treatment and control groups were slightly positive in
evaluating all Col elements in a general way, and that an increase in teaching presence was also
observed in the treatment group.

Q5. How do students’ opinions and experiences regarding the three presences of the Community of
Inquiry differ between the students who use Facebook during their course and those who do not?

For students, from the treatment and the control groups who have completed the post-test data,
in which the full 34-item Col instrument was used (Figure 8), the Col elements were determined,
and they are in line with the literature results [38,40,41,44]. Figure 8 shows that based on the original
34-item Col survey, considering the Col element of Teaching Presence, after the course, there was a
huge difference in the results between the treatment and the control groups in all the categories of
this Col element. These findings are supported by the results of the transcript analysis in this study,
except for the category Direct Instruction, as we did not observe any posts on the Facebook group that
we could categorize under Direct Instruction.

The results of the independent samples t-test about the opinions of students who used Facebook
during their course and those who did not, showed significant differences only for Teaching Presence.
The analysis revealed a significant difference between the two groups for all categories of teaching
presence, including: design and organization, with a mean difference of 1.616 (p < 0.005), facilitation
with a mean difference of 2.203 (p < 0.005) and direct instruction, with a mean difference of 2.439
(p < 0.005). The t-tests show no significant differences in other categories of Col. We believe that there
was also probably a statistical difference in the mean values of the two groups for some other categories,
but the total sample size per group, treatment (N = 22) and control (N = 12), respectively, was too small
to prove it by using the f-test calculation, as an independent f-test can only detect statistical differences
of very large effects or very large groups.

5. Conclusions

The purpose of this research was to reveal the capability of Facebook for learning in a formal
learning setting in higher education, in addition to a learning management system, and to clarify
students’ perceptions of it. The qualitative analysis using the transcript analysis method to map
out the types of interaction showed that in the treatment group, a community of inquiry on
Facebook was formed, having all three presences defined in the Community of Inquiry framework [9].
In particular, the interactions of student—student, student-teacher and student-content were observed.
In comparison to the control group, the treatment group perceived an evidently higher sense of teaching
presence, considering all its categories that were defined in the Col framework [38]. Furthermore
a new interaction that was not reported before, arose in this study. Based on the behaviors of
students in our study, and the qualitative observations collected in our context, a new Col element
“student-community” interaction is suggested. More research is needed for any generalizations.
We assume that this interaction in our case could occur, because the online course design was
student-centered and because of strong efforts of the moderator to create a safe climate with interaction
on the academic level within the whole course, and not only the activities on Facebook. In the treatment
group, the use of Facebook had an impact on students’ perceptions about their grades.
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With this study, we have demonstrated that a Community of Inquiry on Facebook was formed in a
regular teaching and learning setting in higher education when the moderator was actively involved in
the Facebook group. In online courses with similar course designs but without an active involvement
of the moderator, no community of inquiry on Facebook was formed.

These results show that the use of Facebook can have positive effects on students’ learning, if its
use is constructively integrated in the online learning activities of a regular online course with an
active learning course design. Future research is recommended, to include larger group sizes and
different course designs for the regular online courses.
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Appendix A. Sections and Items for the Pre- and Post-Test Questionnaires

Section 1. Participant Information

Your full name:

2. Gender: 1. Female 2. Male 3. Prefer not to say.

3. Premaster course(s) you are following: (Options: Academic Skills, ICT in Organizations,
Data Mining, Business Studies, Knowledge Web, Programming for Data Science).

4. What is your current location?

5. Do you have a Facebook account?

Yes
6. How often, on average, do you access Facebook per week?

A.1-3 x aweek B. 4-6 x a week C. 7 or more X a week
No

7. If you don’t have a Facebook account, are you prepared to create it in order to participate in
course activities on Facebook?

Please choose the answer that best reflects your view for each item. Answer each item as truthfully as
possible using the following rating scale.

5 point Likert-type scale

1 = strongly disagree, 2 = disagree, 3 = neutral, 4 = agree, 5 = strongly agree

Section 2. General Questions

8. Facebook can be used both socially and for educational purposes.

9. Facebook can play a great supportive role, complementing collaborative activities, next to
the learning management systems such as Blackboard.

10. Facebook can contribute to my study success in this course to gain higher scores.

11. Facebook is a good place to keep in contact with other students from class.

12. Facebook is a good place to discuss different topics with classmates.

13. Facebook is safe to use socially.

14. Facebook is safe to use for educational purposes.
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Section 3. Teaching Presence

Design & Organization

15. A moderator/teacher can communicate important course topics on Facebook
16. A moderator/teacher can communicate important course goals on Facebook

Facilitation
17. A moderator/teacher can facilitate learning on Facebook.
Direct Instruction

18. A moderator/teacher can give instruction and feedback on Facebook.

Section 4. Social Presence

Affective Expression

19. Getting to know other course participants gives me a sense of belonging in the course.

20. Online or web-based communication is an excellent medium for social interaction.
Open Communication

21. Ifeel comfortable conversing through Facebook.
22. Ifeel comfortable participating in the course discussions on Facebook.
23. I feel comfortable interacting with other course participants on Facebook.

Group Cohesion/Communication

24. Online discussions help me to develop a sense of collaboration.
25. I feel comfortable to communicate within a group on Facebook.

Section 5. Cognitive Presence

Triggering Event

26. Problems posed on Facebook can increase my interest in course issues.
27. Exploring content related questions on Facebook, can increase my motivation.

Exploration

28. Online discussions are valuable in helping me appreciate different perspectives.
29. Utilizing information online and discussions about it on Facebook can improve my
understanding of fundamental concepts of the course I'm following.

Integration

30. Combining new information help me answer questions raised in course activities.

31. Learning activities help me construct explanations/solutions.

32. Reflection on course content and discussions help me understand fundamental concepts in
courses that I follow.

Section 6. Extra Post-Evaluation Questions

33. One or more of my moderators/teachers stimulated the use of Facebook.
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34.

How often, on average, did you access your course Facebook page or group?

(Options: A. 0x a week, B. 1-3x a week, C. 4-6x a week or D. 7 or more x a week)

35.

Which other tools did your moderator/teacher encouraged you to use for collaboration
purposes next to the Blackboard?

(options: A. Facebook, B: Other social network sites, C: WebEXx, D: others ...)

36.

37.
38.

39.
40.

41.
42.

43.

44.

45.

46.

47.

48.

49.

50.
51.

52.

53.

The moderator/teacher clearly communicated important due dates/time frames for learning
activities on Facebook.

Course activities on Facebook piqued my curiosity.

The moderator /teacher was helpful in identifying areas of agreement and disagreement on
course topics that helped me to learn on Facebook.

I felt that my point of view was acknowledged by other course participants on Facebook.
The moderator/teacher helped to keep course participants engaged and participating in
productive dialogue on Facebook.

I can describe ways to test and apply the knowledge created in this course on Facebook.
The moderator/teacher encouraged course participants to explore new concepts in this
course on Facebook.

Brainstorming and finding relevant information on Facebook helped me resolve content
related questions.

The moderator/teacher actions reinforced the development of a sense of community among
course participants on Facebook.

The moderator /teacher helped to focus discussion on relevant issues in a way that helped
me to learn on Facebook.

The moderator/teacher provided feedback that helped me understand my strengths and
weaknesses relative to the course’s goals and objectives on Facebook.

The moderator/teacher provided feedback in a timely fashion on Facebook.

I was able to form distinct impressions of some course participants on Facebook.

The moderator/teacher provided clear instructions on how to participate in course learning
activities on Facebook.

I have developed solutions to course problems that can be applied in practice.

The moderator/teacher helped keep the course participants on task in a way that helped me
to learn on Facebook.

I can apply the knowledge created in this course to my work or other non-class
related activities.

The moderator/teacher was helpful in guiding the class towards understanding course
topics in a way that helped me clarify my thinking on Facebook.

Open Question

54.

55.

If you have any other comments, regarding the effects of the use of social media in higher
education, please provide it here.

If you have any other comments, regarding how you used Facebook or any other tool during
your premaster course(s) which improved your learning outcomes, please provide it here.
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