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ABSTRACT

INVESTIGATING NETWORKED LEARNING IN CORPORATE
CONTEXT: AN EMBEDDED DESIGN MIXED METHOD STUDY
EXAMINING ONLINE KNOWLEDGE SHARING AND
COLLABORATION VIA SOCIAL NETWORK ANALYSIS

Tufan, Didem
Ph.D., Department of Computer Education and Instructional Technology
Supervisor: Prof. Dr. Soner Yildirim
Co-Supervisor: Assoc. Prof. Dr. Banu Giinel Kilig

June 2016, 221 pages

This study, implementing an Embedded Mixed Method Design incorporating Social
Network Analysis (SNA), aimed to explore how employees participated and
communicated in a networked learning environment within corporate context by
investigating employees’ discussions on an online wall platform. For this aim,
Learning Management System logs of an e-learning company is used. They included
self-organizing social groups, in an informal learning environment. The wall platform
data from two social groups, including 50 employees, were examined by

implementing Content Analysis (CA), SNA and statistical analysis.

CA is conducted by using cognitive presence and social presence constructs of
Communities of Inquiry framework. Also, a novel network structure, Multiple
Layered Presences Network (MLPN), was introduced to integrate CA results into

network structure. The networks were examined by implementing community



detection, triadic analysis, symmetric acyclic decomposition and blockmodelling
analysis of SNA. Also, the relationship between cognitive presence and social
presence of the participants was analyzed with chi-square statistics depending on the

interaction similarity of the participants.

As a result, self-organizing social groups were found to have unity without any
subgroups. Also social groups were found to function according to their establishment
aim but mostly in the exploration level of social presence. The study reflected that,
information flow in the social group took place among all participants indicating no
rigid informal ranking but a mild form of hierarchy. Also, cognitive presence and
social presence were found to be related except for the highest level of cognitive

presence which is resolution.

Keywords: Networked Learning, Social Network Analysis, Content Analysis, Mixed
Method, Workplace Learning.
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KURUMSAL OGRENME BAGLAMINDA CEVRIM iCi
OGRENMENIN INCELENMESi: SOSYAL AG ANALIZi iLE
ONLINE BILGI PAYLASIMI VE iSBIRLIGIiNi INCELEYEN BIiR
GOMULU TASARIM KARMA YONTEM CALISMASI

Tufan, Didem
Doktora, Bilgisayar ve Ogretim Teknolojileri Egitimi Boliimii
Tez Yoneticisi: Prof. Dr. Soner Yildirim
Ortak Tez Yoneticisi: Dog. Dr. Banu Giinel Kilig

Haziran 2016, 221 sayfa

Sosyal Ag Analizi (SAA) iceren Gomiilii Tasarim Karma Yontem uygulayan bu
calisma ile kurumsal baglamda caligsanlarin ag tabanli bir 6§renme ortamina nasil
katildiklarinin ve bu ortamda nasil iletisim kurduklarinin, ¢evrim i¢i duvar yazilari
uygulamasinda yapmis olduklar1 tartigsmalarin incelenmesi ile arastirilmasi
amaclanmigtir. Bu amagla, calismada bir e-6grenme sirketinin kullandigr 6grenme
yonetim sisteminin (OYS) kayitlar1 kullamlmistir. Bu kayitlar informal &grenme
ortaminda kendi kendini orgiitleyen sosyal grup kayitlarini igermektedir. ki sosyal
grubu, 50 galisan1 igeren, cevrim ici duvar yazilari verileri Igerik analizi (IA), SAA ve

istatiksel analiz teknikleri kullanarak incelenmistir.

Icerik analizi, Arastirmaya Dayali Ogrenme Toplulugu Yapisi’nin (Community of
Inquiry Framework- Col) biligsel bulunusluk ve sosyal bulunusluk bilesenleri

kullanilarak yapilmistir. Aym1 zamanda, IA sonuglarmin ag yapisina entegre
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edilmesinde, yeni bir yontem olan Cok Katmanli Bulunusluk Ag1 (CKBA) ortaya
konmustur. Olusturulan ag yapist, SAA’nin topluluk algilama, tiglii analiz, simetrik ve
cevrimsiz ayristirma analizi ve blockmodelleme analizi yontemleri uygulanarak
incelenmistir. Ayrica katilimeilarin biligsel ve sosyal bulunusluklar1 arasindaki iligki,
katilimeilarin iletisim aglarindaki etkilesim benzerligine dayanarak Ki-Kare istatistik

teknigi ile analiz edilmistir.

Sonug olarak, kendi i¢inde alt gruplasma géstermeyen, bir biitiin olusturan, kendi
kendine organize olan sosyal gruplar bulunmustur. Ayrica sosyal gruplar kurulus
amaglartyla uyumlu bir islevsellik sergilemislerdir. Calisma ayni zamanda sosyal
gruplar igerisindeki bilgi akiginin kat1 bir hiyerarsik yap1 gostermedigini, katilimcilar
arasinda grup i¢i daha ilimli bir hiyerarsi bulundugunu da gostermistir. Ayrica biligsel
ve sosyal bulunuslugun, en yiiksek biligsel bulunusluk seviyesi olan ¢oziimleme

seviyesi hari¢ olmak tizere, birbiri ile iligkili oldugu bulunmustur.

Anahtar Kelimeler: A§ Tabanli Ogrenme, Sosyal Ag Analizi, Igerik Analizi, Karma

Yontem, Isyerinde Ogrenme.
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CHAPTER 1

INTRODUCTION

1.1 Introduction

The current chapter presents the background of the study mentioning changes in the
internet and communication technologies in the corporate learning environments.
Then the problem is stated and the purpose of the study is explained. Afterwards, the
significance of the study is presented based on the literature. In addition, the purpose
of the study is explained and the research problem and research questions are stated

in detail. At last, the significant terms covered in the thesis are defined.

We have witnessed the rise of web 2.0 technologies facilitating social interaction and
communication in the last two decades. These technologies both affected individuals
and organizations in addition to changing the way they evolve. In this rapidly
changing context, organizations took measures in order to keep up with the revolution
of technologies, while struggling with the problem of managing and creating
knowledge. Although various knowledge management strategies, including learning
management systems are being employed within companies, the question of how
these technologies which increase the communication between people, influences the
learning is still not fully explored. Therefore, the primary purpose of this study is to
explore the utilization of a corporate networked learning environment assembled by
using a learning management system (LMS) with social interaction abilities, allowing

knowledge sharing and collaboration.



1.2 Background of the Study

The changes in technology provides us different ways of communication, which has
changed our way of communication and interaction. The abilities that technology has
resulted in changes communication inevitably. The mentioned changes in the internet
and communication technologies are reflected as a cleavage in the knowledge
management. According to Buono and Poulfelt (2005), when moving from first to
second generation knowledge management; the understanding of knowledge has
changed from being perceived as asset to be captured and disseminated towards an
understanding of knowing-in-action in which knowledge is perceived as a socially
embedded phenomenon. Similarly, De Laat and Broer (2004) points out that, the
contemporary view knowledge emphasizing that the role of knowledge management
in corporate context is not only to discover methods to gather and disseminate
knowledge but also to offer new methods to share, communicate and generate
knowledge.

The second generation knowledge management, mentioned by Buono and Poulfelt
(2005) had also reflections on the workplace. Workers have started encounter with
new ways of interaction and communication at the workplace. In their book Goggins
Jahnke and Wulf (2013) define this innovative workplace as “CSCL (Computer
Supported Collaborative Learning) at work™ as a new space for investigation and
state that: “.CSCL at Work frames a new area of inquiry, focused on making
collaborative learning in the workplace explicit through social media and other
collaborative technologies integrated into workplaces” (p.1). In a similar way,
Dirckinck-Holmfeld, Hodgson and McConnell (2011), define networked learning as
“learning and teaching carried out largely via the Internet/Web which emphasizes
dialogical learning, collaborative and cooperative learning, group work, interaction
with on-line materials and knowledge production” (Dirckinck-Holmfeld et al., 2011,
p.11-12). In fact, as De Laat, (2005) underlines, the terms of CSCL and networked

learning synonyms with geographically different origins.



In line with the highlighting on the networked learning environments in the
workplace, Haythornthwaite and De Laat (2010) define Networked Learning (NL)
with an emphasis on social perspective of the learning: "an emerging perspective on
learning that aims to understand the network processes and properties of ties,
relations, roles and network formations by asking how people develop and maintain
a ‘web’ of social relations for their own and others’ learning" (p.186). This focus on
the social perspective of learning disclosed a comparatively novel analysis method
for the networked environments. The investigation of the literature revealed that,
Social Network Analysis (SNA), which enables investigating socially connected
structures appeared as a complementary method for studying networked learning in

addition to qualitative and quantitative methods.

As a result, the study primarily aims at examining the use of learning management
system (LMS) with social interaction abilities allowing knowledge sharing and
collaboration, in the corporate context, by using Community Of Inquiry (COI)
framework’s Social Presence (SP) and Cognitive Presence (CP) as a construct and by

revealing the network structures by embedding SNA.

1.3 Statement of the Problem

Organizations search for new ways to improve organizational knowledge and
knowledge sharing opportunities. Social media and social learning opportunities are
gaining more attention. Organizations have started to implement revolutionized
methods to foster communication among workers. For instance, Yammer, an
enterprise social networking tool has reached to 8 million users at the end of 2013,
after being bought by Microsoft (Lunden, 2013). On the other hand, as Saldanha and
Krishnan (2012) explains although there is a potential for advantages and the
developing utilization of Web 2.0 in workplace environment, the value of these
implications is not proved adequately. Although the studies conducted about CSCL
form an excessive literature, the literature examining adult learning at the workplace
context is restricted. This situation points out that there is a noteworthy need for the

exploration of networked learning in corporate training context to comprehend the
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learning processes that occur in a networked learning environment. Therefore, the
current study, which aims at exploring networked learning in corporate learning
context in Turkey carries a significant mission in order to shed light on networked

learnming processes in the workplace context.

1.4 Purpose of the Study

The current study aims to explore the use of LMS with social interaction abilities
(sosyal 2.0), allowing knowledge sharing and collaboration, in the corporate context
by examining workers’ discussions on an online wall platform. In other words,
exploring the asynchronous online discussions between the workers on the wall
platform of a corporate LMS, the current study aims at finding out how employees
participated and communicated in a networked learning environment within a

corporate context and to what extend they show CP and SP.

1.5 Significance of the Study

Networked learning, CSCL, is a research area which is being studied for many
scholars. On the other hand, the review of literature reveals more studies in relation
to NL in higher education context in comparison to corporate learning or workplace
context. This situation points out that there is a need for the exploration of networked
learning in corporate training context to comprehend the learning processes that occur
in a networked learning environment. Therefore, the current study, which aims at
exploring networked learning in corporate learning context in Turkey carries a
significant mission in order to shed light on networked learning processes in the
workplace context.

In the past decades, many improvements have occurred regarding knowledge sharing,
with the implementation of internet technologies such as blogs, wikis, microblogs and
other idea sharing opportunities. By mentioning the names of some of the famous
communication tools like Facebook, Twitter, LinkedIn and etc. Muyia (2015) points

out that workers in the learning end development area had to keep up with the
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mentioned facilities of social media in the workplace. On the other hand, as Riemer,
Scifleet, and Reddig, (2012) notes, what is the role and the effect of social
technologies on enterprises and their organizational knowledge are not fully examined
although some valuable research are coming out. As Hara (2009) noted it is
challenging to examine Communities of Practice (COP), especially in workplace
because they cannot be easily recognized and separated from the organization. This
study, will contribute to the related literature by providing evidence regarding how
the use of online wall platform within a corporate LMS influence the form of
networked learning in corporate learning settings by examining the social groups in

the environment.

Another expected contribution of this research is regarding the use of SNA in e-
learning research. Although there are many studies implementing SNA in networked-
learning in the international literature such as Borgatti and Foster, (2003); Aviv,
Erlich, Ravid and Geva (2003); Cho, Gay, Davidson and Ingraffea (2007); De Laat,
Lally, Lipponen, and Simons (2007b); Erlin, Yusof and Rahman (2008); Ullrich,
Borau, and Stepanyan (2010); Zhu, Rodriguez-Hidalgo, Questier, and Torres-Alfonso
(2015), the review of literature from Turkey resulted in two studies, one doctoral
dissertation conducted by Ergiin (2014) an a master thesis conducted by Dogan (2010)
implementing SNA in networked learning research in Turkey. From this perspective
the current study will, hopefully, introduce a road map for the other researchers to

conduct studies implementing SNA in networked learning research.

The current study explores the networked learning in corporate training context by
implementing an embedded design mixed method study in combination with Social
Network Analysis (SNA). The review of literature reveals that implementation of
SNA in learning research does not provide a unified view in terms of how to
implement SNA methodologically. The, methodological debate will continue as the
field of research continues to evolve and mature. Therefore, the current research,
providing an application of SNA in combination with embedded design mixed
method study will contribute to this evolution process by standing as a different
methodological case.



The networked learning environments are complex in nature and their investigation
requires the utilization of different types of data in order to comprehend both group
and individual learning (Gunawardena, Carabajal & Lowe 2001, p.12). The current
study, while employing SNA to examine the networked learning environment in
corporate context, puts forward a new method to code relations into networks in
learning context. By preserving the sub-levels of CP and SP, the current study
employs Multiple Relations Network (MRN) in coding procedures in SNA. This
coding perspective is named as Multiple Layered Presences Network (MLPN) by the
researcher. This coding perspective stands as a contribution to the literature of
networked learning, implementing SNA.

In addition, this study is conducted in coordination with an e-learning corporation
implementing LMS with social interaction capabilities and the results gained from
this study will be provided to the related corporation. Therefore, the current study will
form an example of university and industry cooperation. Because of time and scope
limitations, this research is not designed iteratively. Nonetheless, the results of the
current study will serve as guide for the design decisions for developing LMS’s with

social interaction capabilities, as the result will reveal exploration of real data.

1.6 Research Questions

The main aim of this study is to analyze and describe how employees participated and
communicated in a networked learning environment within a corporate context by

investigating employees’ discussions on an online wall platform.

Research Question 1: What are the levels and motives of Cognitive Presence that

emerge in the networked learning environment in online corporate training context?

Research Question 2: What are the levels and motives of Social Presence that emerge

in the networked learning environment in online corporate training context?



Research Question 3: What are the characteristics of the communication network
constructed within the networked learning environment in online corporate training

context?

What are the density and degree centralization values?

¢ Do the networks have any sub-communities?

e s the interaction in the social groups centralized or is it distributed among

many participants?

e Do networks show any informal ranking?

Research Question 4: Is there any relationship between the CP and SP of the
participants, when the relationship is examined depending on the interaction
similarity of the participants in the communication network in online corporate

training context?

1.7 Definition of Terms

Networked Learning/ CSCL: Networked learning has been defined by (Dirckinck-
Holmfeld et al.,, 2011) as “learning and teaching carried out largely via the
Internet/Web which emphasizes dialogical learning, collaborative and cooperative
learning, group work, interaction with on-line materials, and knowledge production”
(p.11-12). Networked learning is used as an umbrella term to define CSCL, online

learning environments etc.

Social Group (SG): A Social Group is a self-organizing group structure having an
online workspace with informal learning capabilities such as wall, blog, question-
answer etc. and gathering people around a specific area of interest in learning

management system.



MRN (Multiple Relations Network): According to Hanneman and Riddle (2005),
multiple relations network “describe multiple relations among the same set of actors”.
The writers also explain that “MRN data are usually stored in a data structure of node-

by-node matrices that are "stacked" as "slices" in a single file.”

Social Presence (SP): Social presence has been defined by Garrison (2009) as “the
ability of participants to identify with the community (e.g., course of study),
communicate purposefully in a trusting environment, and develop inter-personal

relationships by way of projecting their individual personalities™ (p.352)

Cognitive Presence (CP): Cognitive Presence is defined as “the extent to which
learners are able to construct and confirm meaning through sustained reflection and
discourse” (Garrison, Anderson & Archer, 2001, p.5).

Social Network Analysis (SNA): Nooy, Mrvar and Batagelj (2011) explain SNA

analysis method for “detecting and interpreting patterns of social ties among actors”

(p.5).

Density: Density indicates the intensity of interactions in a network. Density is a
measurement of connections among the network nodes which is calculated by number
of the ties between nodes divided by the maximum possible number of ties in a
network of equal size (Scott, 2012, p.70).

Interaction similarity: Interaction similarity is the similarity of “vertices with
respect to the profile of their rows and columns in the adjacency matrix.” (Nooy et
al., 2011, p.266). Two vertices are defined as “structural equivalent if they have
identical ties with themselves, each other, and all other vertices” (Nooy et al., 2011,
p.266). The interaction similarity of vertices, in terms of their dissimilarity scores, is

reflected as dendrograms in Pajek ®.

Sociogram: According to Nooy et al., (2011), “a sociogram is among the most

important instruments originated in sociometry, and it is the basis for the visualization



of social networks” (p.4). It reflects the structure of the ties in a network. The type
and value of relationships, clusters and other network properties can also be reflected

via a sociogram.

Dendrogram: is defined as a “chart visualizing the results of hierarchical clustering”
(Nooy et al., 2011. p.319). It is a tree like visualization to reflect the hierarchical

structure of the network in terms of the nodes’ dissimilarity scores.

MLPN (Multiple Layered Presences Network): MLPN is the network structure
reflects the relations in terms of SP and CP and their sub categories in the multiple
relations network form. Each relation in sub dimensions of CP and SP were reflected
as a separate layer of network.
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CHAPTER 2

LITERATURE REVIEW

This chapter provides literature review on the Networked Learning (NL), Community
of Inquiry (COI) and Social Network Analysis (SNA) and related literature bounded
by the research problem, research methodology and the research questions.

2.1 Introduction

The current study aimed at finding out how employees participated and communicated
in a networked learning environment within a corporate context. Guided by this aim
of the study, as the current study took place in an online social environment, first of
all, social aspects of learning and communities of practice research are introduced.
Then, literature related to informal learning, CSCL/Networked Learning and the
related theoretical assumptions are discussed. Afterwards, Social Network Analysis is
presented in relations to its use in Networked Learning research. And lastly the COl,
which is used as a lens for content analysis is presented.

2.2 Social Aspects of Learning and Communities of Practice

With the developments in technology, the communication and cooperation among
people have gained more importance, especially in the online environment. In fact,
this situation put more emphasis on learning as a social phenomenon. The social
aspects of learning, have been examined by many works of researchers such as Lave
& Wenger (1991); Hara (2009); Haythornthwaite (1999), Kreijns, Kirschner, Jochems

and Van Buuren (2004) with an emphasis on both online and other learning
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environments. All these studies are primarily based on the works of early researchers:
Bandura, (1971) and Vygotsky (1978).

Learning, incorporating social traits was put forward by the work of Bandura (1971)
which is called “Social Learning Theory”. Bandura (1971) underlined the significance
of the reciprocal relationships between the learner and the society while criticizing the
behavioral views on learning. Another leading work emphasizing the social aspect of
learning is the work of Vygotsky (1978) named as socio-cultural theory. Vygotsky
(1978) claimed that “Every function in the child’s cultural development appears twice:
first, on the social level, and later, on the individual level; first, between people
(interpsychological) and then inside the child (intrapsychological)”(p.57).
Emphasizing individuals’ connection to the social environment in learning, Boekaerts
(1997) underlined that learners engage their prior knowledge to the learning activities

both cognitively and motivationally in social environments.

Based on the various roots from the domains of psychology, sociology or
anthropology social aspects of learning are examined form various social formations
in which learning occurs in communities (De Laat & Simons, 2002). One of those
contexts, in which social learning takes place is the workplace. Goggins et al. (2013)
noted the complexity of work by underlining the requirement of various actions in
relation to many different areas of expertise to examine social learning within the

context of workplace.

Wenger (1998) introduced a conceptual perspective integrating theory and practice,
Communities of Practice (COP), which is originated from the social learning theory.
According to Wenger, COP is composed of (1) meaning, (2) practice, (3) community
and (4) Identity elements (p.5). The work of Lave and Wenger (1991) re-considering
and extending the concept of COP’s, named as “Situated Learning: Legitimate
Peripheral Participation”, propose COP as a framework to examine social learning in
the context of workplace. Lave and Wenger (1991) define COP as “...a set of relations
among persons, activity and world over time and in relation with other tangential and

overlapping communities of practice” (p.98).
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In his book titled “Communities of Practice Fostering Peer-to-Peer Learning and
Informal Knowledge Sharing in the Work Place” Hara (2009) discussed the
utilizations of COP in the workplace environment. The writer emphasized COP’s
relation to other research areas such as: situated cognition, organizational learning,
knowledge management and information technologies (p.7). According to Hara
(2009) COP’s are challenging to examine and research as they cannot be easily
recognized and separated from the organization. Also COP’s are not revealed in the
formal organizational hierarchy of the organizations. Schwen and Hara, (2003)

perceived COP’s as informal mechanisms which progress naturally over time.

2.3 Informal Learning

When workplace environments is considered as the context of learning it both takes
place formally and informally. As Prilla, Degeling, and Herrmann (2012) explains,
formal learning takes place at events which are arranged planned beforehand and
inside deliberately designed settings that are expressly devoted to learning (p.139). It
is usually named as training. On the other hand, learning does not always take place
in formal settings at the workplace. It usually occurs informally. Eraut (2004) explains
this situation by stating “Learning at workplace when done informally, means learning
from experiences rather than learning from cases prevented by a teacher or a
facilitator” (p.247). Eraut (2004), perceives informal learning as an interpersonal
harmonizing companion to learning from experience, which is more intrapersonal
(p.247).

Livingstone (2001) define informal learning as:

Informal learning is any activity involving the pursuit of understanding,
knowledge or skill which occurs without the presence of externally imposed
curricular criteria. Informal learning may occur in any context outside the pre-
established curricula of educative institutions. The basic terms of informal

learning (e.g. objectives, content, means and processes of acquisition, duration,
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evaluation of outcomes, applications) are determined by the individuals and

groups that choose to engage in it (p.4).

Ardichvili, Page, & Wentling (2002) underlines the informal structure of the COP’s
at the workplace. According to the researchers, COP’s are in the cognizance of the
members of COP who come together in a network around “specific shared problems
or areas of interest” (p.96). As Johnson (2001) notes COP’s can exist both in face to

face and online contexts.

2.4 Learning as a Constructed, Cognitive and Social Phenomenon

The review of literature reflected that the field of education has been governed by
different paradigms of learning. One of those paradigms in education is constructivism
which has caught more attention in line with the developments in knowledge
management. Jonassen (1999) explained that, in constructivist perspective of learning,
it is anticipated that the knowledge is constructed by learners both “individually and

socially” depending on their own “interpretations of experiences in the world” (p.217).

Constructivism is an umbrella term with many discussions from different viewpoints.
Continuing this discussion about constructivism is beyond the scope of the current
thesis. However, we mention constructivism as a theoretical background of our
understanding in learning in the thesis presented. The current study integrated two
perspectives of constructivism: social constructivism and cognitive constructivism as
mentioned in the explanation by Jonassen (1999), the constructivist perspective gives

importance to both “individual” and related “social” environments.

In social constructivism, As Cole and Engestrom (1993) had extensively discussed in
their book titled “Situated Cognition: Social, Semiotic, and Psychological
Perspectives”, the learning processes are hypothesized as a shared and participatory
activities taking place in social practices and in which a series of multiple social
interactions facilitate the knowledge exchange. Also, Koschmann, (1996)

characterized the field of computer supported collaborative learning (CSCL) with its
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social aspects and placed the terms under socially oriented theories of learning (p.16).
Nonetheless, the writers underline the interdependency and emphasize the
accumulative nature of the theories in learning field. That is, constructivist

perspectives are also formed by the previous cognitive ancestors of theories.

The current study, mentions Cognitive Constructivism as a phenomenon because the
studied environment not only focuses on the interpersonal or social aspects of learning
but also individuals as the carriers of knowledge. As De Wever, Schellens, Valcke and
Van Keer (2006) notes “Cognitive constructivists claim that the input in the CSCL-
environment fosters learning due to the explication of individual knowledge elements
(retrieval from memory) and the consecutive reorganization of knowledge elements in

the course of the social transaction” (p.7).

2.5 Networked Learning

The literature about online learning is constituted by a set of different terms guided by
the main theoretical assumptions and the related technologies of that time period, such
as: distance learning, computer aided instruction (CAl), e-learning, online learning,
CSCL. Computer Supported Collaborative Learning (CSCL). As explained by
Haythornthwaite (1999). CSCL unifies two movements: diffusion of computer
technologies all over society and the collaborative learning approach. Furthermore, in
mid-90’s another term covering technologies affecting teaching and learning is
announced: networked learning (NL) (Haythornthwaite & De Laat, 2010, p.185).
From the theoretical perspective, NL builds upon the studies conducted by early
constructivists like Dewey, Piaget and Vygotsky (Dirckinck-Holmfeld et al., 2011,
p.142).

A very first definition of NL is "learning in which information and communications
technology (ICT) is used to promote connections: between one learner and other
learners, between learners and tutors; between a learning community and its learning
resources"” (Dirckinck-Holmfeld et al., 2011, p.6). According to Haythornthwaite and

De Laat (2010) NL is "an emerging perspective on learning that aims to understand
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the network processes and properties of ties, relations, roles and network formations
by asking how people develop and maintain a ‘web’ of social relations for their own

and others’ learning" (p.186).

As De Laat et al. (2007a) notes Networked Learning (NL) and computer supported
collaborative learning (CSCL) are synonyms from different geographical origins

(p.88). For the current research we selected to use NL as the main term.

2.6  Social Network Analysis and Networked Learning

2.6.1 Social Network Analysis

Social network analysis (SNA) is an analysis method which focuses on “relationships
among social entities and on the patterns and implications of those relationships”
(Wasserman & Faust, 1994, p.3). SNA takes its roots from the field of sociology and
has many applications in diverse research areas. According to Carrington, Scott, and
Wasserman (2005), the first applications of SNA dates back to 1930’s however, since
1990’s both the interest in the SNA as a methodology as well as the collection of social

network practice has shown a rapid proliferation.

SNA examines the relations between the social units. These social units and the
relations vary depending on the formalization of the network. Wasserman and Faust,
(1994) underlined the need for concepts, definitions and processes while linking the
social units to form various relations (p.5). With different assumptions and decisions
in defining concepts, definitions and processes, many scholars conducted SNA in
various fields of research such as: management (Borgatti & Foster, 2003); computer
science (Reffay & Chanier, 2003) and networked learning (De Laat & Broer, 2004).
Otte and Rousseau (2002) examined SNA in relation to its use in the field of
information sciences by providing evidence from the literature in terms of
publications, citations and citation networks. The writers underline the
multidisciplinary nature of the SNA and state that “Social network analysis is a typical

example of an idea that can be applied in many fields” (p.450).
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Wasserman and Faust, (1994) emphasized the relational nature of SNA as a
discriminative characteristic from the other analysis methods. They also deliberate on

the following properties of SNA as significant:

e The social units and their activities are perceived as dependent on each other.

e The connections between the social units act as a bridge for the transmission
of possessions.

e Network models perceive the social network organization, (it can be social,
economic, political etc.) as permanent arrangements of relations among social

units.

The writers mentioned that: “network models focusing on individuals view the
network structural environment as providing opportunities for constraints on
individual action” (p.4). In fact, these characteristics underlined by the researchers

form the basis for SNA in NL research.

2.6.2 Ties Actors and Coding Procedures in SNA

Networks are made up of a set of nodes and set of connections between the nodes in
addition to supplementary information on the nodes and relations (Nooy et al., 2011,
p.7). Wasserman and Faust (1994) explain nodes and relations by naming them as the
“structural variable”. The writers explain that “structural variables measure ties of a
specific kind between pairs of actors” (p.29). On the other hand, the properties of
nodes are called as “composition variables” or “actor attribute variables” (Wasserman
& Faust, 1994, p.29).

Additionally, there is one more term essential to define the network data: mode. If the
structural variables are measured on one set of actors than the resultant networks are
called “one-mode” (Wasserman & Faust, 1994, p.29). On the other hand, if the
relationships are defined between two set of nodes in which one can only be related to

the node in the other set, it is called “two-mode”. Two mode-networks are also called
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“bipartite network” or “affiliation networks” (Nooy et al., 2011, p.103). Figure 1

shows examples of one mode and two-mode networks.
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Figure 1 One-mode and two-mode network examples

What differentiates social networks from each other is the decisions about these
“structural” and “attribute” variables and the set of actors “modes” while forming the
networks. For instance networks can explain trade relations between the countries in
one mode network as in the world-trade example provided by (Nooy et al., 2011, p.49).
Alternatively, they can explain the relations between people as in the example
provided by Wasserman and Faust, (1994) named Galaskiewicz's Ceo's and Clubs
data. The mentioned data represents the two-mode network of CEQ's, their boards and

clubs they’re attending.

Various studies implemented SNA in relation to collaborative learning. (Aviv et al.,
2003; Reffay & Chanier, 2003; Cho at al., 2007; Russo & Koesten, 2005; Toikkanen
& Lipponen, 2011; Haythornthwaite & De Laat, 2010). The networks in those studies
differ in terms of decisions regarding the properties and the data sources of the
networks. Cho et al., (2007) utilized internet access data; Stepanyan, Borau, and
Ullrich, (2010) used microblogging logs; Rosen, Miagkikh, & Suthers, (2011) utilized
chat logs to form their network data and etc. As Cela, Sicilia, and Sanchez (2014)
underlined most of the studies conducted in networked learning used one-mode

networks despite the variety of data sources used in the studies.
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As Wasserman and Faust, (1994) explained there are various mathematical
representations of social networks one of which is sociomatrices. They are used to
represent relational data in two-way matrices. They can either be an adjacency matrix
or a sociogram measuring and reflecting the relations between nodes (p. 77). Figure 2

shows an adjacency matrix of a one-mode network and its sociogram representation.

S1 52 S3 S4 S5 S6 §7 P .

Adjacency Matrix Sociogram

Figure 2 Adjacency matrix of a network and its sociogram

In addition to the interest in SNA as a research tool in learning research, various views
and approaches about the implementation of SNA are suggested. One significant issue
to consider is network coding procedures. For instance, Enriquez (2008) questions the
response-message matrices used in online learning environment studies and claim that
when networks are constructed based on the relational ties that are recorded
automatically from thread-response data, it is not sufficient to provide information
exchange (p.118). Suthers and Rosen (2011) propose associograms instead of using
sociograms as to include digital artefacts rather than only interpersonal relationships
when examining socio-technical capital in a networked environment. Similarly,
Manca, Delfino and Mazzoni (2009) proposed adding semantic coding procedures to
typical structural coding procedures in order to identify communication patterns
(p.197). Manca, et al. (2009) discusses the coding procedures and groups coding
procedures under two main groups: traditional structural coding and

structural/semantic coding.
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The review of literature also revealed that, in line with the coding procedures, the
relations coded into the networks by studies implementing SNA had varied. Cela, et
al. (2014) examined the relationships by categorizing the SNA related studies by the
scale provided by Everett and Borgatti, (1999). The scale included similarities, social
relations, interactions and flows (Cela et al., 2014, p.228). The writers said that among
the 37 networks examined for the review, 33 studies reported interaction data whereas
4 of them conveyed no information. This situation clearly indicates that, relations
between the individuals are the main focus in networked learning research

implementing SNA.

Additionally, we should note that, as the context and the decisions for formation of
the networks changes in each study, the question of “how the social network formed?”’
should clearly be stated. Moreover the decisions regarding the properties of the
network should be clearly noted. This is required both for the replicability of the study
and for the researchers to evaluate and place the results. Therefore, for the current

study the definition of the network is explained in detail under section 3.8.3.

2.6.3 SNA Metrices

With the definition of underlying assumptions and a series of coding procedures the
network is established and after that the analysis of social network is started. There
are several SNA metrics and analysis methods in SNA literature. However, for the
current research, the metrics will be limited to the most common metrics and analysis

methods in the literature.

2.6.3.1 Density

One of the most widely used metrics of SNA is density. As Nooy et al. (2011) explains:
“density, refers to the number of links between vertices” (p.77). Density values vary
between 0 and 1 and if all the nodes in a network are connected to each other, then the
density of a network is at the highest level (Lipponen, Rahikainen, Lallimo &

Hakkarainen, 2003, p.493). Density is measured and reported in many studies in
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networked learning literature (Sing & Khine, 2006; Stepanyan et al., 2010;
Haythornthwaite, 1999; Lipponen et al., 2003 and etc.)

2.6.3.2 Centrality

Centrality is another main term that is examined with SNA in networked learning. As
Wasserman and Faust (1994) mentioned, centrality measures such as degree,
closeness, betweenness and information centrality are the terms which are related to
ranking in networks. According to the writers, “these definitions yield actor indices
which attempt to quantify prominence of an individual actor embedded in a network”
(p.169). Centrality is discussed or used by many scholars in networked learning
research (Aviv et al., 2003; Russo & Koesten, 2005; Cho et al., 2007; Dawson, 2010;
Eberle, Stegmann, and Fischer, 2015). Freeman (1979) explained the idea of using
centrality in examining communication networks by underlining the importance of
central actors, who have direct communication with several other nodes in the
information flow, stating a central actor is “a focal point of communication, at least
with respect to the others with whom he is in contact, and he is likely to develop a

sense of being in the mainstream of information flow in the network™ (p.219-220).

2.6.3.3 Triadic Analysis

Another analysis method used in SNA is triadic analysis, or triad census as it is called
in Pajek ®. In triadic analysis, balance theoretic models are used to analyze the
occurrence of different types of triads in order to get an idea about the general

organization of a network (Nooy et al., 2011, p.207).

Although, triadic analysis is extensively discussed under the terms of transitivity
clustrability, ranked clusters or hierarchical clusters by many scholars in the literature
(Cartwright & Harary, 1956; Davis, 1967; Davis, 1977; Holland & Leinhardt, 1970;
Aldenderfer & Blashfield, 1984), the analysis did not find much reflection on the
networked learning literature. The paper conducted by Stepanyan, Mather, and

Dalrymple, (2014) report using triad census in their study. The writers asserted that
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the analysis of the dynamics of the networked learning environment “can reveal
tendencies towards cohesiveness as a result of course activities and structure” (p. 683).
As a result, the writers reported an increasing cohesiveness over time in terms of both

triadic and dyadic level.

2.6.3.4 Blockmodelling and Symmetric Acyclic Decomposition

Blockmodelling is another analysis method in SNA which asserts a model or a
hypothesis about a network with multiple interactions (Wasserman & Faust, 1994,
p.395). According to Wasserman and Faust (1994), blockmodelling “refer to the
position of actors” and the results of the blockmodelling can be used to validate the
property data or to describe the positions of individuals in the network or to describe
the complete structure of the block model (p.408).

The literature review revealed that blockmodelling is not a commonly used method in
in e-learning research. Rodriguez, Sicilia, Sanchez-Alonso, Lezcano and Garcia-
Barriocanal (2011) employed blockmodelling on two-mode networks to help tutors
and learners in decision making about learning activities and resources. The writers
state the aim of using blockmodelling as to identify “classes of units (called clusters)

sharing structural characteristics” (p.322).

Symmetric acyclic decomposition (SAD) is a complementary SNA method to
blockmodelling (Doreian, Batagelj & Ferligoj, 2000, p.3). By implementing SAD, the
clusters and the related ranks can be identified. Unfortunately, the review of literature

did not reveal any studies implementing SAD in networked learning research.

2.6.4 SNA and Networked Learning

SNA, examining the relationships between the actors, has been implemented by many
studies in networked learning literature (Aviv et al., 2003; Reffay & Chanier, 2003;
Cho at al., 2007; Russo & Koesten, 2005; De Laat at al., 2007b; Haythornthwaite &
De Laat, 2010; Toikkanen & Lipponen, 2011; Tirado, Hernando, & Aguaded, 2012;
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De Laat & Schreurs, 2013; Kellogg, Booth, & Oliver, 2014; Biddix, Chung, & Park,
2015). Cela et al. (2014) has conducted literature review examining the use of SNA in
e-learning environments. Depending on the 37 final articles selected for the systematic
review, the writers reported an expansion in studies using SNA in e-learning research
(p.223).

Networked learning studies implementing SNA usually mention about the terms such
as knowledge construction (Aviv et al., 2003), knowledge building (Oshima, Oshima,
& Matsuzawa, 2012), participatory aspects of learning (Martinez, Dimitriadis, Rubia,
Gomez & De La Fuente, 2003), community-based activities (Cho et al., 2007), share
and construct knowledge (Tirado et al., 2012), knowledge-building community (Sing
& Khine, 2006), information exchange (Haythornthwaite, 1999). Although, the terms
differ, they all take their roots from the constructivist paradigm. This situation reflects
that, social network analysis carries meaning and importance in examining the online
learning environments with a constructivist theoretical basis with an emphasis on the

social aspects of learning.

Although in some of the previous studies SNA has been handled as a standalone
analysis method for networked learning research, this view has evolved in time and it
iIs mostly perceived as a useful tool for analyzing networked learning research.
However, there is no unified approach to explain how to integrate or implement SNA
in combination with other research methods. In this part of the literature review,

studies which used SNA in combination with other analysis methods will be reviewed.

2.6.4.1 SNA in Combination with Content Analysis

SNA is used in combination with other analysis methods in the literature. In this part
of the literature review, studies that have used SNA in combination with content

analysis will be examined.

One of the most cited studies was conducted by Aviv et al. (2003) titled “Network

Analysis of Knowledge Construction in Asynchronous Learning Networks”. The
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study used the concept of SNA while examining the asynchronous learning networks
(ALNSs). Bases on the constructivist paradigm of learning, the study examined two
differently designed (a formal, structured university course ALN and an open forum)
ALNSs in terms of the differences of their knowledge construction processes and
differences in terms of three social network constructs (cohesion, role and power). In
order to evaluate the quality of knowledge construction process Aviv et al. (2003)
employed Gunawardena, et al.'s (1997) interaction analysis model for content analysis
in their study. The study proved that, structurally designed ALN showed higher degree
of cohesion and it incorporated more set of cliques. Both the results of SNA and the
content analysis proved that the knowledge construction process reached a higher

position in the structural ALN.

Shea et al., (2010) conducted a study combining the content analysis and SNA
methods to examine the different social, cognitive and teaching presences offered by
COI framework. The writers examined the social presence in relation to the density
values found by SNA. As a result, the writers assert that “measures of network density
derived from social network analysis may be a useful proxy for understanding the

development of social presence in online environments” p.16.

Kellogg, Booth and Oliver (2014) examined the patterns of peer interaction and the
structure of peer networks in a course of a MOOC-Ed. They examined peer support
mechanisms on the network structures by taking the homophily, reciprocity and
transitivity measures of SNA. Also the writers examined the knowledge construction
by applying interaction analysis model of Gunawerdena (1997).

2.6.4.2 SNA in Combination with Content Analysis and Statistical Analysis

Another method which incorporated SNA in learning environments integrates, SNA,
CA and statistical analysis together. In this part of the literature review, studies that
have used SNA in combination with both content analysis and statistical analysis will

be examined.
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Wang (2010) conducted a study incorporating SNA, content analysis and statistical
analysis to examine social network position in relation to knowledge building in online
learning communities in the university context. The researcher analyzed the network
positions of the actors and the positions of structural holes, as well as examining the
content of the two study forums by applying five level model of interactive knowledge
building of Gunawardena et al. (1997). As a result, the researcher reported that, the
courses represented typical core-periphery structure. Also the social networks of the
two online courses contain structural holes. The actors are occurred to be significantly
different in terms of knowledge building. According to the writer, “actors in the core
and structural hole positions have very different characteristics in terms of knowledge
building” (p.4).

Tirado et al (2012) implemented a study by integrating content analysis, SNA and
statistical analysis techniques in order to investigate the network structures and social
knowledge building in online discussions. The researchers employed structural
equation modelling to test the influence of centralization and cohesion values in the
social knowledge construction. As a result of the study, they reported that there is a
positive effect of both cohesion and centralization measures on both social presence

and cognitive presence.

2.6.5 Social Network Analysis Integrated Studies in Turkey

Although there is a considerable amount of literature implementing SNA in networked
learning literature, the literature review of the studies conducted in Turkey resulted in
very limited results. The searches done in Higher Education Council of Turkey thesis
center resulted in only two studies which implemented social network analysis in

networked learning environments.

The first study was a doctoral dissertation conducted by Ergiin (2014) titled “The
effects of social network structure and sociability on students’ engagements in
networked learning environment”. The researcher examined the networks constructed

from the discussion postings of university students in addition to the data gathered via
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The Student Engagement scale and Percepted Ability to be Social scale adapted to the
Turkish. Students’ density and centrality metrics are used to analyze how they are
correlated with the other variables measured by the adapted scales. The researcher
reported no relationship between the students’ engagement measured by the scale and
the social network position measured by centrality.

The second study was a master thesis conducted by Dogan (2010) examining an online
information technology teacher forum by social network analysis. As a result of the
study, the researcher discussed individual level degree centrality, betweenness
centrality and closeness centrality metrics. The writer also mentioned about the
opinion leader in relation to the centrality. As a result, the researcher suggested SNA

as a useful tool to study online learning environments.

The review of literature revealed that, the studies conducted in Turkey using SNA to
examine networked learning are limited in number. Also the network measures,
analysis techniques are also limited to degree and centrality measures. As Cela et al.
(2014) note in their literature review, most of the studies in e-learning use the measures
of centrality and density (p.236). The writers underline that, despite the significance
of density and centrality metrics, they are not sufficient to grasp other constructs
affecting learners in networked learning environments, such as subgroup

characteristics and structural equivalence (p.236).

2.7 Content Analysis in Networked Learning Research

The investigation of CSCL is done using various methods such as content analysis,
interviews, observations and surveys. The communication logs in CSCL environments
provide valuable data for the researchers for several reasons. Macdonald (2003)
explain that with online communication logs the collaboration process becomes more
obvious which can be used to evaluate group communication practices and

individuals’ involvement in the processes (Macdonald, 2003, p.378).
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According to De Wever et al., (2006) generally, content analysis is done in order to
disclose the information that is hidden inside the online discussion transcripts. The
writer states that: “To be able to provide convincing evidence about the learning and
the knowledge construction that is taking place, in-depth understanding of the online

discussions is needed” (p.7).

There are several content analysis instruments used in the literature. For the current
study, existing coding schemas were examined: Henri’s model (1992); model of
Gunawardena, Lowe and Anderson (1997); Veerman and Veldhuis-Diermanse (2001)
and the instrument of Veldhuis-Diermanse (2002). After examination of all the
mentioned coding schemas, COI and related presences are decided to be used for the

study.

2.7.1 Communities of Inquiry (COI)

Communities of Inquiry (COI), which was first introduced by Garrison, Anderson,
and Archer (1999) is a well-known framework examining creating collaborative
communities of inquiry in online learning environments which is based on the three
constructs: social presence, cognitive presence and teaching presence. COl is regarded
as a theoretical framework that is used to examine the collaborative and constructivist
learning environments. For the current study as teaching was not present on the context

examined, social presence (SP) and cognitive presence (CP) constructs are employed.

2.7.1.1 Cognitive Presence

Cognitive presence, one of the three main constructs of COl, is defined as the degree
to which learners have the capacity to build and affirm meaning through continuous
discourse in setting of a community of inquiry (Garrison, Anderson, & Archer, 1999).
In 2007, Garrison and Arbaugh (2007) revised the definition of the CP as “the extent
to which learners are able to construct and confirm meaning through sustained

reflection and discourse” (p. 161).
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CP takes its roots from critical thinking research, and it is identified with the higher-
order knowledge acquisition and application (Garrison et al., 2001). According to
Garrison et al. (2001) the significance of a tool to assess cognitive presence relies on
upon the utilization of the model of critical thinking and its capacity to reflect
educational practice. For this aim, Garrison et al. (2001) utilize the practical inquiry
model for critical thinking, which is grounded in experience and practice terms

explained in the work of Dewey (1933).

Garrison et al. (2001) explained the Practical Inquiry Model in detail. The model
incorporates joint and individual worlds of learners in order to understand the
cognitive presence in educational context. The model describes the critical thinking
processes in two dimensions reflected by two axes. The x axis of the model reflects
the continuum of conception and perception, whereas the y axis of reflects continuum
of action and deliberation. The two axes together symbolize the process between
thought and action and represents the shared and personal worlds. These two axes
produce for quadrants which form the “four phases essential to describe and

understand cognitive presence in an educational context” (Garrison et al., 2001, p.2).

The practical inquiry model has been discussed by many scholars in the literature such
as McKlin, Harmon, Evans and Jone (2002), Garrison et al. (2001), (Kanuka, Rourke,
and. Laflamme (2007). Garrison and Arbaugh (2007) underlined that CP is the most

challenging to study and develop in online courses in terms of the three COI presences.

Akyol and Garrison (2011) conducted a study to investigate the deep and meaningful
learning approaches and outcomes in online and blended collaborative communities
of inquiry. The results of the study assert that CP in a COl is related to perceived and
actual learning outcomes. Lee (2014) conducted a study to investigate the correlation
between CP density and higher order thinking and also examined the relationship
between CP and SP. The researcher implemented quantitative content analysis by
using data obtained from two different groups CSCL setting of a university. The

results of the study revealed that high CP density does not assure the advancement in
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higher order thinking skills. As many other researchers report in the literature, Lee
(2104) also reported that most of the messages remained in the exploration phase in
terms of CP. On the other hand, the writer reports that, SP is positively correlated to
the quality of CP.

2.7.1.2 Social Presence

The use of online learning environments has raised many questions about the subject
itself. One question is how SP is reflected in online learning environments. As
Remesal and Colomina (2013) underlined, there is a lack of consensus on the
definition of the SP and there is a variety in terms of the methodology regarding SP
research. Therefore, the current chapter will discuss the evolution of the social

presence with its’ altered definitions.

The SP construct is inherited from the field of psychology. The former definition of
social presence was provided by Short, Williams, and Christie, (1976). They called
the term technical social presence and gave the definition as “the degree of salience of
the other person in the interaction and the consequent salience of the interpersonal
relationships” (p.65). This very first definition of SP represented interpersonal
relations. Furthermore, Short et al. (1976) argued that SP is depending on the medium

and its strength while conveying messages.

On the other hand, further studies challenged the view of SP as a matter of the medium.
In these studies SP is perceived as a property of the individual. Consistent with this
view, Rourke, Anderson, Garrison, and Archer (2001) define social presence as “the
ability of learners to project their personal characteristics into the community of

inquiry” (p.3).

Tu, (2000) examined SP underlining the need for defining social presence for the
computer mediated communication. Furthermore he examined social presence in

relation to social learning theory. Tu et al. (2000) underlined that social presence is a
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dynamic variable and the level of social SP is determined by both the medium and its

characteristics.

Following the view of SP as a property of the individual, the importance of the societal
aspect of the social presence gained attention. Rogers and Lea (2005) conducted a
study in order to investigate the SP in distributed group environments. The writers
examined SP in relation to social identity. According to the writers, “Social presence
was enabled through the emphasis on the shared social identity at the level of the
collaborating group rather than the creation of interpersonal bonds between individual

group members.” (p.156).

After the study of Rogers and Lea (2005), Garrison (2009) offered a revised the
definition of SP including the properties of the community: “the ability of participants
to identify with the community (e.g., course of study), communicate purposefully in a
trusting environment, and develop inter-personal relationships by way of projecting

their individual personalities” (p.352).

Social presence in online learning environments is examined my many researchers.
Garrison, Anderson, and Archer (2010) explained that, the social presence concept has
been transformed over time reflecting the link of social presence with the formal
education. The writers proposed a gradual model to explain the social presence. In the
first level of the model, the community is identified, then members of the community
connect within a trusting environment and in the last level, social relationships are
developed. Furthermore, Garrison et al. (2010) underlined the need of more studies
examining the association between social presence and other presences (p.7).

Another view of SP is put forward by Remesal and Colomina, (2013). The writers
attempted to reconceptualize the SP and claimed that SP is multi-dimensional. The
writers defined SP as “the result of constructive and evolutionary discursive group
interaction which promotes the creation of a community feeling, the maintenance of
positive relational dynamics, and the enhancement of self and collective efficacy in

front of the learning task, in such a way that the learning process is supported” (p.358).
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According Remesal and Colamina (2013), SP is no more considered as a post-hoc
singular observation and assessment of the learning background, but more of an
intelligent development among the members who plan to fulfill imparted, community
oriented learning objectives (p.364). Furthermore, they underlined the need for

research regarding the relationship between SP and learning.

Social presence is examined in many studies dealing with online learning, As Tu
(2000) noted “social presence is required to enhance and foster on-line social
interaction, which is the major vehicle of social learning” (p.27). On the other hand,
Annand (2011) claimed that the impact of social presence in the online learning in
higher education gives off an impression of being exaggerated.

Paralel to this viewpoint Rourke, Anderson, Garrison, and Archer (2001) conducted a
study titled “Assessing Social Presence In Asynchronous Text-based Computer
Conferencing”. The writers implemented SNA and utilized density to measure

interaction in online learning environments. The writers claimed that:

The social presence density calculation provides an important quantitative
description of computer conferencing environments. Social presence density
calculation allows for the formulation and testing of hypotheses in which social
presence is used as a dependent or independent variable. (p.14).

At the same period when Rourke et al. (2001) studied social interaction in terms of
density, Tu and Mclsaac (2002) also conducted a study to find out whether there is a

relationship between SP and online interaction.

2.8  Summary

Informal, social learning environments in the corporate training context are being
investigated from various aspects by various fields of research from knowledge
management to learning science. In addition, the literature reveal that, SNA research
has added new insights to this field of investigation. Therefore, this chapter, reviewed
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the related literature by including the social aspects of learning and communities of
practice, informal learning, networked learning and social network analysis in relation
to networked learning research. As the written communication of the wall platform is
used as the data for the current study, COI framework is used as a lens for the content
analysis. Therefore COI and the related cognitive and social presence constructs are
discussed in detail. Furthermore, in order to provide baseline for the following studies,

SNA metrices and network formation procedures are also discussed comprehensively.
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CHAPTER 3

METHODOLOGY

3.1 Introduction

The current chapter describes the selected methodology of the study. Firstly, the
research problem and the research questions are presented. Then, the overall design of
the study along with the rationale behind the selection of this design and the research
context are introduced. The procedures utilized for both content analysis and the SNA
are explained in detail, which is followed by the elaboration of coding procedures to
form the social network from raw data and information regarding the ties and relations.

Lastly, the ethical concerns and the issues of validity and reliability are discussed

3.2 Research Problem and Research Questions

The main aim of this study is to analyze and describe how employees participated and
communicated in a networked learning environment within corporate context by

investigating employees’ discussions on an online wall platform.

Research Question 1. What are the levels and motives of cognitive presence that

emerge in the networked learning environment in online corporate training context?

Research Question 2: What are the levels and motives of social presence that emerge

in the networked learning environment in online corporate training context?
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Research Question 3: What are the characteristics of the communication network
constructed within the networked learning environment in online corporate training

context?

e What are the density and degree centralization values?

e Do the networks have any sub-communities?

e |s the interaction in the social groups centralized or is it distributed among

many participants?

e Do the networks show any informal ranking?

Research Question 4: Is there any relationship between the cognitive presence and
social presence of the participants, when the relationship is examined depending on
the interaction similarity of the participants in the communication network in online

corporate training context?

3.3  Overall Design of the Study and Justification for the Design

The current study aims to explore, analyze and describe how employees participated
and communicated in a networked learning environment within a corporate context.
In order to accomplish this goal, a mixed method research design was utilized in

combination with SNA.

According to Creswell and Clark (2007) mixed method design is a method for
integrating qualitative and quantitative methods in order to understand a research
problem, while providing a route for data collection and analysis. Furthermore,
Creswell (2011) explained that the primary assumption to use mixed method in
research is to “provide a better understanding of the research problem and question
than either method by itself” (p.535). More precisely, current study employed an

embedded mixed method design where different types of data sets that are gathered
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either concurrently or consecutively are mixed, in which one type of data performs a

supplementary role within the overall design (Creswell, 2011).

Moreover, as De Laat et al. (2007a) underlined, CSCL/NL is a complex phenomenon,
where various variables cooperate and impact one another. Such complexity was also
inherent for the current study since this study’s aim was to investigate networked
learning within a corporate context. In order to provide an in-depth understanding of
CSCL processes at workplace, this study applied the Embedded Mixed Method

Design in combination with SNA.

Furthermore, NL/CSCL literature revealed several studies implementing SNA. Cela
et al. (2014) reported that, among reviewed 37 studies, 25 of them use SNA as a single
method, on the other hand the remaining studies use SNA in combination with content
analysis. As SNA is a relatively novel method, the literature does not provide a
standard or a route for combining SNA with other methods. As for SNA, it basically
studies relations. It is based on the graph theory in mathematics. It has many
applications in different research areas ranging from management (Borgatti & Foster,
2003) to computer science (Reffay & Chanier, 2003) and to learning sciences (Aviv
et al., 2003; Reffay & Chanier, 2003; Cho at al., 2007; Russo & Koesten, 2005;
Toikkanen & Lipponen, 2011; Haythornthwaite & De Laat, 2010).

Edwards (2010) discussed mixed method approaches within SNA in his work and
divided the views in SNA as quantitative and qualitative traditions like the main
research designs in education. He further underlined the interdisciplinary nature of
SNA and stated that “SNA represents a specific opportunity to mix methods because
of its dual interest in both the ‘structure’ and ‘form’ of social relations” (p.4-5). Since
this study aims to explore the participation and communication in the networked
learning environments within a corporate context, SNA was utilized both qualitatively
and quantitatively to be embedded within the qualitative and quantitative research
designs. Therefore, an adapted version of the embedded mixed method design

(Creswell, 2011) incorporating SNA is presented in Figure 3.

35



Qualitative Design
Qualitative Data Collection and Analysis

Quantitative Data Collection and Analysis

Figure 3. Embedded design (adapted from Creswell, 2011, p.541)

The flow of the research design includes the following steps

e Networked learning data is collected and qualitative content analysis is
conducted.

e Qualitative content analysis results are used for interpretation both
qualitatively and quantitatively.

e In order to conduct SNA, networks are constructed based on the qualitative
content analysis results.

e SNA is conducted to examine the relations in the networked learning
environment both qualitatively and quantitatively.

e Statistical analysis is conducted using the outputs from the previous steps.

The most significant justification for the selection of the methodology as the
embedded mixed method design is that, networked learning environments are complex
in nature so that, the exploration of these environments cannot be revealed by
qualitative or quantitative methods solely. Correspondingly, the relations and the
constructed networks are only visible with the use of SNA. Therefore, the current
study incorporates content analysis, statistical analysis and SNA techniques under the

main heading of embedded mixed method design.

Another significant concern about the mixed method design is that, the researcher

should be aware of the characteristics and the limitations of the different techniques
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used in the study. Wang (2010) summarizes the benefits and shortcomings of the
different methods of content analysis, social network analysis and statistical analysis.
According to Wang (2010) although content analysis enables researchers to analyze
online discussions, it is hard to conduct and susceptible to errors. Also, although social
network analysis enables researchers to visualize the system, it has limitations in
describing the social context. And lastly, although it enables researchers to describe
the system with scientific models to portray the main foundations, multifaceted factors
can be ignored by statistical analysis. Current study is conducted being aware of the

benefits and shortcomings mentioned by Wang (2010).

3.4 Research Context

The study is conducted in cooperation with an e-learning company working on
corporate learning projects for several corporations from different industries in
Turkey. Enocta LMS, Enocta Egitim Platformu (EEP), is a learning management
system (LMS) designed to handle corporate learning needs of the companies by
assigning pre-designed courses to a group of employees and tracking and reporting
employees progress in the system. EEP initially provides standard training functions
to manage training in organizations. With EEP companies can collect their training
requests and prepare their training activities accordingly. In addition, they can form
their own training programs while enabling their employees to reach the intended e-
learning modules. In this way, companies can monitor their training plans. Also, EEP
is compliant with the two well-known e-learning standards: Aviation Industry
Computer-Based Training Committee (AICC) and Sharable Content Object Reference
Model (SCORM). In EEP the flow of training is generally top-to bottom.

Sosyal 2.0 on the other hand is an informal social interaction and communication
platform developed and integrated to the LMS. Sosyal 2.0 provides users a shared,
web-based platform, which enables collaborative and informal learning. In this
platform, users can share documents, blogs, links, and ideas around the “Social

Group™.
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A Social Group (SG) can be defined as a self-organizing group, gathering people
around a specific area of interest. SGs can be created, searched and viewed by any
member in the community. The user interface of a Social Group is provided in Figure
4. The social interaction and communication facilities of Sosyal 2.0 included, self-
regulated social groups, badging system, wall platform, wall post-like, blog posting,
blog post-like, question-answer, question-like, resource (image, link, file etc.) sharing,

personal page and tagging.
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Figure 4 The interface of Sosyal 2.0

EEP was widely used by the corporations from different industries such as: banking,
finance, retail sectors and etc. It is offered as a cloud solution or installed within the
company. The number of users range from ten to hundred thousands of employees for
each company or organization. In total, EEP reaches over one million users. On the
other hand, for the current study, the e-learning company’s own LMS logs were used.
Enocta had about 120 employees working in the selling, content development, support
and software development departments. The company was located in two cities,
Ankara and Istanbul. It also employed young (mostly 25-35 years old) employees. The
employees were from different domains such as, computer engineers for software
development, instructional technologists for e-content development and visual

designers for training material design. Each employee in Enocta was given an LMS
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account once they entered to the company, they are also assigned to some pre-defined
courses. Additionally, they have access to the Sosyal 2.0 and free to enroll in any

social groups or courses they prefer.

When the data were gathered, the learning management system had 119 defined users
within the company. Some of those users were managers and administrative board
members who did not use the system actively. Among the 119 defined users, the
queries had 67 active members who were using the communication and collaboration
facilities in the system. And among those 67 employees, 50 of them took place in the

current study as they are the members of the examined social groups.

Furthermore, although Sosyal 2.0 had various social interaction and collaboration
tools, as a result of the pilot study (See Section 3.7), it is found out that wall platform
provided the tightest interaction among the different social interaction and
collaboration tools in Sosyal 2.0. Therefore, the current study mainly focused on the
wall platform data within the SG structure. The wall-platform is a discussion-based
threaded wall, in which messages are post as a reply message to a wall-post (See

Figure 5 for an example wall post and comments).

gergekten iyi is gkarmmugsin. Yazihm ekibimiz bunu goriip bence bu radikal
degisikligin olmasini saglayabilir :)
5(0) G2

. iyi fikirler var. Bunlan uygulayabilinz ama yine de daha sade bir goriintiye
ihtiyaomz oldugunu disiiniyorum.

& A

Evet : Bey ayni fikirdeyim. Yukandaki goriintii farkli bir bakss getirse de
yeterli degil. Cok daha sik ve sade bir ana sayfa yapilabilir

Figure 5.An example wall post and comments
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3.5 The Role of the Researcher

The current research employed mixed method design in combination with SNA.
Therefore, research concerns regarding both qualitative and quantitate research
methodologies are taken into consideration. Yildirim and Simsek, (2000) explained
the role of the qualitative researcher and underlined that qualitative researcher carries
an important role in qualitative researcher as a person being a part of the research
him/herself and sometimes acting as a data gathering tool for the research (p.43).
Therefore, as the role of the researcher carries importance for the qualitative research,
the role of the researcher is presented as a part of the current dissertation. In addition,
Punch, (2005) mentioned about the roles of the qualitative researcher in a continuum
of the observer and participant and stated that the role of the researcher may represent

a mixture of these roles during the research process.

The role of the researcher in this research has changed since the initiation of the current
research. Although the researcher started the study as an insider, later on the researcher
stood as an independent researcher. In the following paragraphs two main roles of the
researcher depending on the time period and responsibilities and duties of that time

period will be presented in detail:

The role as an insider: This role covers the time period of the development and the
initial implementation of the LMS with social interaction capabilities (Sosyal 2.0).
During that time period, the researcher was working as an instructional
technologist/project manager and contributed to the design decisions regarding some
aspects of Sosyal 2.0. Afterwards, she used the system being one of the initial users
within corporation. Additionally, the researcher was also responsible for guiding the
implementation processes of Sosyal 2.0 in other corporations. She replied many
questions regarding the use of the system and its potential benefits for the corporations.
With these duties and roles, the researcher stood as an insider who is caring about the
valuable successful operation of Sosyal 2.0 within corporations to provide a

networked learning environment. This emic role of the researcher was the major
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motive to study networked learning in the corporate training context, as this problem

was a real life problem for the researcher as a part of her job and responsibilities.

The role as a researcher: Throughout the thesis period, the role of the researcher has
changed from an insider towards an outsider researcher, as the researcher has left her
job. This time period coincided with the proposal period of the research. Since then
the researcher acted as an outsider researcher. During content analysis, quantitative
analysis and SNA periods, the researcher didn’t contribute the context directly.
Nonetheless, some design decisions made during this period was affected by the
pervious role of the researcher. One specific example to this situation regarding the
decisions about the network formation procedures is as follows. Inheriting from the
role as an insider who took place in the Sosyal 2.0 both as a designer and a user, the
researcher was aware that when coding interaction patterns in Sosyal 2.0, standard
procedures of network formation, forming all relations from the sender to the receiver,
would not reflect the communication in Sosyal 2.0. Consequently, the researcher
investigated for a better network forming procedure and used the coding procedure
offered by Manca et al. (2009).

3.6 Participants and Sampling

The participants of the current study were the employees of an e-learning company
using the corporate LMS social interaction capabilities (Sosyal 2.0). As the context of
the current study was the corporate learning, there was no existing term, course or
another setting which limited the learning environment. The online learning
environment, Sosyal 2.0, stood available to all employees of the corporation as long

as the employee worked for the company.

Therefore, the current study employed purposeful sampling. The participants were
limited by the borders of the social network constructed with the social interaction
within the LMS. Another limitation applied was the period of time. The participants

of the study included time period between February 2013 and August 2014. Also the
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data was limited to two SGs which have most participants and interaction within the

whole networked learning platform.

Employees who took place in this study were located in Enocta’s two branch offices
located in Istanbul and Ankara. A total of 112 users were registered in the whole
system. However, only 76 of the users participated in information exchange in the
Sosyal 2.0 either by writing a blog/question/answer/wall-post or commenting or
liking. As a result of the limitations mentioned, the current study included 50

participants in two selected SG’s.

3.7 Pilot Study

A pilot study was conducted in order to investigate the interaction and collaboration
patterns in the system. The main aim of the pilot study was to determine the most
stringent interaction among the various web 2.0 environments like question-answer,
wall post and blog. The pilot study had a holistic approach and included all social
groups’ data. The social interactions between any pair of learners in the system,
depending on the variety of web 2.0 facilities in Sosyal 2.0, were represented by square

socio-matrices. These social matrices included the following:

e Wallpost-comment (WPC)
e Wallpost-like (WPL)

e Question-answer (QA)

e Question-comment (QC)

e Question-like (QL)

e Blog post-like (BPL)

To be able to examine the interactions among participants average degree, degree
centralization, closeness centralization, betweenness centralization and cohesion
analysis were carried out using Pajek ® software. The results revealed that the tightest
interaction was constructed via wall platform (WPC) in Sosyal 2.0 in comparison to

question-answer and blog post platforms (See Figure 6 for sociograms). The results of
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cohesive sub-groups showed that, the users of Sosyal 2.0 form a comparatively big
community by using wall platform. The results of the pilot study were used to
determine the main source data to be used in the study. As a result, the wall-post data
in which the tightest interaction among the users is identified were selected as the main
type of data for the current study.
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Figure 6.Sociograms of different sharing and interaction facilities in Sosyal 2.0

3.8 Data Collection and Analysis

This part of the study explains the data collection and analysis processes and the
context of the study.
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3.8.1 Data Collection Procedures

The data were collected via LMS logs. The system administrator prepared queries to

gather the data from the database. The queries included the following search criteria:

e Social groups and their contributors.

e Who follows whom in the system

e Wall post data: posts, comment texts, contributors and dates.

e Question- answer data: posts, comment texts, contributors and dates
e Blog posts: contributors, commenters, likes and dates

e Contributors and their badges

e Contributors and their areas of interest.

As Sosyal 2.0 is actively used, the listed queries produced huge amount of data.
Therefore the data was limited to a period of time in accordance with the research
process. The data was limited to the time period between February 2013 (initiation of
the sytem) and August 2014.

When the data was examined it was observed that, it included a total of 37 SG’s with
number of members ranging between 3 and 112. A total of 11 social groups had 30 or
more group members. As the analysis of the all 11 social groups’ wall discussion data

was not possible due to the large volume of data, further elimination was required.

A pilot SNA study was conducted in order to find out in which platform of Sosyal 2.0
more information exchange has happened. As a result of the analysis conducted, wall-
post comment network was found to have the tightest interaction among the users and
the densest network in the system. Moreover, the wall post data contained both
qualitative and quantitative value. Therefore, wall-post and comment data were

selected deliberately to conduct further analysis.

In addition to the elimination procedure explained above, the number of social group
members, the average number of wall posts in the SGs and the focus of the SGs were
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also taken into consideration. As a result, the two social groups whose focus was more
work-related and with highest group member numbers and with the highest average

of wall posts were identified:

e SG 1: Kampus Destek Hatt1 (KD)
e SG 2: Bir Fikrim Var (BFV)

In August 2014 another query was run to gather the wall post-comment data by the
system administrator at Enocta. The data was provided in the .xIs format and edited in
Microsoft Excel ®spreadsheet program for analysis. The data included the wall-post
text, author of the text, post date and time. Also the data included the main post, and
the related answers relation (wall post code, comment code and their relation). (See

Figure 7 for the wall post example from the system.)

Znvzty Fumpls Destal: Hluze

(At 1 |

Figure 7. An example view of wall posts in the Sosyal 2.0.

In order to ensure the anonymity of the participants, the real names were replaced with
nicknames. The nicknames were generated by using a free excel macro called name

generator.xslm developed for generating names for fantasy plays.
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3.8.2 Content Analysis

The review of literature revealed that, one of the frequently utilized methodology used
to analyze networked learning environments was content analysis. Rourke and
Anderson (2004) define content analysis as a “process that includes segmenting
communication content into units, assigning each unit to a category, and providing
tallies for each category” (p.5). There is a wide range of transcript analysis instruments
available in the literature: Gunawardena et al., 1997; Henri, 1992; Veerman &

Veldhuis-Diermanse, 2001; Anderson, Liam, Garrison and Archer, 2001, etc.

De Wever et al. (2006) reviewed various content analysis schemes which are used to
analyze online discussions. The writers underlined the significance of “theoretical
framework”, “the unit of analysis” and the “inter-rater reliability” in analyzing online
discussions. Keeping mentioned three significant concerns into consideration and
examining other mentioned instruments, community of inquiry, abbreviated as COI,
is defined as the content analysis framework for the current research. However, one of
the three constructs of COI, teaching presence, was not implemented for the current
research as the context of the study does not have any procedures related to teaching.
Therefore, two main constructs of COI, social presence (SP) and cognitive presence
(CP) were used to analyze the messages in the wall platform of Sosyal 2.0. The online
messages were analyzed by coding three main categories of SP which are affective
expression (AF), open communication (OC) and group cohesion (GC) (Rourke et al.
2001). In addition, the messages were analyzed for CP in terms of four categories
which are triggering event (TE), exploration (Exp), integration (Int) and resolution
(Res) (Garrison et al., 2001).

3.8.2.1 Inter-rater Reliability

Another important concern regarding content analysis is inter-rater reliability. The
inter-rater reliability is referred as the test of objectivity in content analysis studies.
Inter-rater reliability can be explained as the amount of agreement or correspondence

among two or more coders (Neuendorf, 2002). Shea et al. (2010) emphasized that in
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order to reach valid results in content analysis both that extensive care and high-level
agreement between coders is crucial. They further criticized the previous work for
supplying insufficient information about the inter-rater reliability procedures. In order
to avoid mentioned criticism and to ensure sufficient levels of validity and reliability,
negotiated coding procedures are applied. The researcher and full time instructor
(professional in content analysis) analyzed the transcripts by applying a negotiated

coding approach.

In order to analyze the content for SP and CP, each message was coded twice by the
researchers according to the indicators SP and CP in two different iterations. Both
researchers coded the messages independently. A total of 223 messages were taken
into inter-rater reliability procedures which constituted the 30% of whole messages.
Table 1 presented the number of messages and percentage values regarding coding

and inter-rater reliability procedures according to SG’s.

Initially, the messages were coded for SP. However, the researcher found that the code
categories provided by the literature did not completely meet the needs for coding the
messages in selected SG’s. Therefore, two new sub-categories, SP-OC 45 and SP-

OC46 were added and the code book was updated accordingly. (See Appendix B).

For coding SP, multiple possible codes were defined and afterwards, the most obvious
code for each message was selected. On the other hand, for coding CP, the threads
were examined in order to determine the main category and afterwards sub categories

were defined. Moreover, the highest category for CP was decided for each message.

In order to provide a guaranteed transparent coding procedure between researchers, a
code book (See Appendix B) and a detailed coding procedure document were prepared
by the researcher. A face to face “how to code” session was conducted. In this session,

the code book was examined and one message was coded as an example.
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Table 1. Thread Numbers for Inter-Rater Reliability

Number of
Total Number of Threads Sent to Percent %
Threads )
Review
KD SG 493 139 % 28.20
BFV SG 233 84 % 36.05
Total 726 223 % 30.71

The literature provided several inter rater reliability coefficients. For the current study,
one of the widely known coefficients, Holsti’s (1969) coefficient of reliability (C.R.)
was selected as an inter-rater reliability measure. Holsti’s coefficient of reliability
(C.R.) measures the percentage of agreement. It reveals the number of agreements for
each number of coding decisions done. As explained by the Rourke, Anderson,
Garrison, Archer, and others, (2001), the Holsti’s coefficient of reliability is calculated
by dividing the total number of agreed codes of both researchers, by the total number
of codes. The formulais: C. R. =2m/nl + n2 in which, m represents the total number
of agreed codes by both researchers, nl1 and n2 represent number of coding decisions

made by first and second researchers alone respectively (Holsti, 1969, p.140).

After completion of the independent coding process, the two researchers met and
conducted a negotiation session to discuss similarities and dissimilarities among
codes. According to Garrison, Cleveland-Innes, Koole and Kappelman (2006)
negotiation can increase reliability by providing “hands-on training, coding scheme
refinement” (p.3). Therefore, negotiation sessions were conducted for each presence,
for each set of indicators. As a result of conducting researcher agreement sessions,
researchers arrived at a final decision regarding the codes. The inter-rater reliability
was calculated before and after the negotiated coding sessions. The Table 2 and Table
3 summarized the coding agreement details and reliability coefficients for cognitive

and social presence constructs.
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Table 2 Social Presence Coding Agreement Table

Total no of Before Agreement After Agreement
messages
coded Agree Disag CR Agree Disag CR

KD SG 139 88 51 0.63 136 3 0.98
BFV SG 84 34 50 0.40 83 1 0.98
Total 223 122 101 0.54 219 4 0.98

Table 3. Cognitive Presence Coding Agreement Table

Total no of Before Agreement After Agreement

messages
coded Agree Disag CR Agree Disag CR

KD SG 139 66 73 0.47 137 2 0.98
BFV SG 84 35 49 0.41 83 1 0.98
Total 223 101 122 0.45 220 3 0.98

After finishing the independent coding processes, coding agreement sessions were
conducted for each presence. If any systematic dissimilarity was identified regarding
the codes, they were noted and the researcher re-checked the data in order to increase
the reliability. For instance, in coding of SP for BFV SG, the researchers had identified
a systematic coding difference and after the agreement session they came to an
agreement regarding those codes. The percentages and CR values for both of the
groups before and after the agreement sessions are presented Table 2 and Table 3.

3.8.2.2 Unit of Analysis

A significant step in content analysis is determining the unit of analysis. De Wever et
al., (2006) explained that “unit of analysis determines how the overall discussion is to
be broken down into manageable items for subsequent coding according to the

analysis categories” (p.9).
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The literature reveals that, there are several different ways of defining unit of analysis
in content analysis. Strijbos, Martens, Prins, and Jochems (2006) listed five different
units of analysis which are “message (email or forum contribution), paragraph
(section), unit of meaning (or thematic unit), sentence (or syntactical unit) and
illocution” (p.7). Deciding on the unit of analysis is very crucial for the quality of the
content analysis. Therefore, Veldhuis-Diermanse, Biemans, Mulder and Mahdizadeh
(2006) proposed that it is important to examine the substance of the notes for intending
to focus unit limits. Similarly, De Wever et al. (2006) also underlined that, each coding
decision has its own advantages and disadvantages. Therefore, researchers make a
decision about the unit of analysis in their own research context.

For the current study, after exploring different avenues regarding the different units of
analysis, the whole message, each wall-posts and related comments posted by
members, was found suitable for the objectives of the study and defined as the unit of
analysis. Wall post messages and the answer posts are clearly separated in the data.
Therefore, different coders could dependably recognize when a coding choice is

needed.

Another reason for deciding on the whole wall post message was the fact that the
length and substance of the message is defined by its owner not the coders. Using
sentence based unit of analysis or dividing messages according to some words like
(and, etc.) were not found suitable for the current research as the unity of the message
post cannot be reflected upon adding several analyzed sentences together. Besides, the
flow of the data, wall post messages and answers given to that specific wall post or
comments, carried importance for the current study as they reflect about the
underlying cognitive processes. Dividing messages into smaller sub-units would have
diminished the structure when the whole wall post thread structure is considered.
Furthermore, the use of unit of meaning is also considered. However, using smaller
units requires dividing the messages into smaller units depending on each researcher’s
own decisions. This division procedure makes the coding process problematic for the

researchers which consecutively reduces the reliability and validity of the study.
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The last reason for using message level unit of analysis is the use of SNA for analysis.
The value of the relationships between two users of the system was examined in terms
of CP and SP, and the relationship was reflected as a network. The relationship
between two people is defined as an edge or an arc with a CP or SP value. The
relationship is already represented with a multiple relationship network with more than
one relationship and more than one value in the network. (See section 3.8.3). Dividing
a message into smaller semantic or syntactic units would make the network analysis

processes very difficult and would have ruined the network assumptions.

Rourke et al, (2001) underlined that the most studies define the unit of analysis by
sticking to the reason for a defining a part that various coders can recognize
consistently and instantaneously. Being aware of the side effects of coding long
messages into one single code, as a result of the listed reasons, the whole message was

deliberately selected as the unit of analysis for the current study.

3.8.3 Social Network Analysis

For the current study, SNA was conducted in addition to content analysis and
statistical analysis methods. As Martinez et al. (2003) underlines “in order to perform
social network analysis, we need to define the set of networks and relationships to
which the study is to be applied” (p.8). Furthermore the writer notes that, the definition
of network and the relationships relies on the specific settings of the study conducted.
Therefore, in this part of the study, the definition of network and the relationships

examined will be formulated.

3.8.3.1 Definition of Actors

SNA examines the relations, Wasserman and Faust, (1994) explain the actor as the
social entity that we want to examine the relations between. In our case the individuals
who actively take place in social interaction in social groups’ wall in Sosyal 2.0 are

our actors.
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Defining the limits of network is another significant concern in SNA. There are two

methods in defining the data collection boundaries: etic approach and emic approach

(Creswell, 1998, p.60). Etic approach was implemented for the current study in which

the limits of the network were defined by the researcher. Also, the following

limitations are implemented to clarify the data boundaries:

For the current study, in order to limit the data to analyzable amount, the data
were deliberately limited to the wall post communication in the NL
environment. The decision making processes and details are explained in the
Pilot Study Section. (See Section 3.7).

The current study implemented qualitative data analysis in conjunction with
SNA. In order to conduct qualitative data analysis, we had to limit the data to
a reasonable size. For this reason we deliberately selected two social groups
for data analysis. We defined two most actively used social groups in the NL
environment; one of them was directly related to the work named as “Kampus

Destek Hatt1”, whereas the other was about new ideas “Bir Fikrim Var”.

As the data used in this study were derived from a living and actively used
platform, the data, so as the communication network continues to grow in time.
Therefore we had to limit the data to a specific time period. Data analyzed in
this study is limited to the time interval: from February 2013 to August 2014.

As a result of these limitations, regarding etic approach for defining data boundaries,

in total 50 actors, from two different social groups, took part in information exchange

by using wall platform in Sosyal 2.0. The number of actors and the total actors are

presented in Table 4.
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Table 4. Number of Actors According to Social Groups

Number of actors

Social Group 1 (KD) 38
Social Group 2 (BFV) 35
Total number of actors (unique) 50

3.8.3.2 Definition of Ties and Coding Procedures

In this section the definition of the ties and the coding procedures utilized in current
study will be explained in detail. A tie represents the relations between actors in a
network. Therefore the notion of a tie is important as it represents the relationship in
that specific network. According to Cook and Whitmeyer (1992) a tie not only

represents the relation but also represents the “exchange of valued items” (p.119).

The data derived from the LMS cannot be used in its original form to be used in SNA.
So we converted it to the adjacency matrix format. This conversion process, coding
procedures as named by Manca et al., (2009), is not a standard process. Furthermore,
how raw data is coded into social network data and the coding procedures, seriously
affect the structure of the network and the assumptions regarding the study of

interactions.

For the current study the coding framework suggested by Manca et al. (2009) was
adapted to define actors and ties in online social communication in Wall Platform in
Sosyal 2.0 (See Table 5).
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Table 5. Coding Framework for Social Interactions

Situation Resultant
Action Response Interaction
(A) Employee E posted Employee D replied to the wall D->E
a wall post post
Employee D made a wall post D-2>A
comment following E’s wall-post
but as a direct reply to Employee
A’s comment directed to E.
(B) Employee E The reply was addressed to the E->R
received comments to receiver R explicitly or implicitly
his/her wall post and
posted a reply
The reply was not addressed to a E->X
specific receiver. Bu the initial ESY
wall post had been replied by
Employees X, Y, Z. E>Z

3.8.3.3 Form of the Multiple Relations Network (MRN)

The current study does not solely focused on the content of the messages or the
individuals in the system. Rather the focus of the study was the relations in the system
including both the content of messages and the senders or the receivers of the
messages. Therefore, for the current study, a Multiple Relations Network (MRN) was

constructed to reflect the communication network in the wall platform in Sosyal 2.0.

Wasserman and Faust (1994) explained MRN as a collection of social actors and a set
of different social associations which explain how the social actors are connected to
each other. We say that each of the social relations in R constitutes a univariate

network on the actors in N.
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We defined Rcp and Rsp for two types of presences detected in the network.

e Rcp included levels of CP = {Triggering Event, Exploration,
Integration, Resolution}

e Rsp included levels of SP = {Affective Expression, Open
Communication, Group Cohesion}

Each r defines a social relationship expressed by the dimensions of CP and SP. This
means that, each r carries a unique value represented in a separate relation but not
independent from each other. This structure of social and cognitive presence reflected
in MRN is named as Multiple Layered Presences Network (MLPN) by the researcher.

According to the explained MRN mathematical notation, two separate MLPNs were
constructed for each of two social groups. In total four directed networks were formed,
explaining the social relations defined according to the dimensions of CP or SP. The
constructed networks had loops, in case people replied to their own comments in

networked learning environment.

In SNA, MRNSs can be divided into their sub networks. For the current study we also
divided the main networks into their sub networks according to the different social
relations defined by the sub-levels of SP and CP. As a result, we have analyzed a

matrix of networks in the study. The examined networks are explained in Figure 8.
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Social Presence Cognitive Social Presence Cognitive
MRN Kampus Presence MRN MRN Bir Fikrim Presence MRN Bir
Destek Kampus Destek Var Fikrim Var
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Figure 8 Multiple Layered Presences Network (MLPN) structure of social Groups

For each network, sub networks are derived from MRN by using ‘“Network>Multiple
Relations Network> Select Relation(s) into One Network” command in Pajek ®.

3.8.3.4 SNA Measures and Methods Used

For each sub network dissimilarity between the vertices were calculated and they were
grouped according to their structural equivalence positions. This was done by using

running dissimilarity command in Pajek ®.

Nooy et al., (2011) suggest using “Euclidean or Manhattan distance indices” to take
line values into account while calculating dissimilarity scores. These indices are
reflected as d5 and d6 options in dissimilarity command in Pajek ®. For the current
study, after checking both indices, d5, Euclidean distance indices were used for

calculating dissimilarity scores.

Pajek ® produces dendrograms as well as the dissimilarity matrix. Dendrogram is a
type of diagram representing hierarchy relations in a tree like format. In our case the
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dendrogram represents the hierarchy of the network actors depending on their
interaction similarity. When the dendrograms drawn as a result of dissimilarity
calculations are examined, it is observed that they generally reflect 3 main groups.
Therefore, each network is divided into 3 groups depending on their structural
equivalence positions and dissimilarity results. See Appendix C for dendrograms for

the networks constructed.

The clusters/groups are stored and executed by using partitions in Pajek ®. In order to
compare different clusters gained from the dissimilarity scores, a pairwise comparison
between partitions are conducted by using “Partitions>Info>Cramer’s V, Rajski”

command in Pajek®.

3.8.3.4.1 Community Detection Analysis

Community detection analysis is used to detect and define if any natural community
is present in the network. Newman (2006), pointed out modularity to be as one of the
most viable methodology to discover the probable clusters of a network.

Newman (2004) proposed to examine the network by checking variety of network
divisions to reach at the highest modularity result. In fact, what high modularity results
reflect is the compact groups within the network, which are highly connected within

group but loosely connected between groups.

For the current study, one of the two community detection methods provided by Pajek
®, Louvain method, was employed. Louvain community detection algorithm (Blondel,
Guillaume, Lambiotte & Lefebvre, 2008) is a modularity optimization method in

provided in Pajek ®.

3.8.3.4.2 Triadic Analysis

Triadic analysis is an SNA method, in which the possible ties of a network with three

nodes are used to define the overall structure of a network. Nooy et al., (2011)
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acknowledged that “It has been shown that the overall structure of a directed network
(or a complete signed network) can be inferred from the types of triads that occur” (p.
207). In other words, triadic census is an inductive analysis technique which helps to
identify the type of interactions in the entire network. With this analysis it is possible
to define the characterizing network structure by looking at the relations at triad level.

Triadic analysis was conducted by running Triad Census command in Pajek ®. The
triad census model reported frequencies of sixteen different types of different triads
and their comparison with the distribution of triad types expected by chance (Nooy et

al., 2011, p.210). The Triad Census analysis includes the following models:

e Balanced Model by Cartwright and Harary, (1956)

e Model of Clustrability by Davis (1967)

e Model of Ranked Clusters: by Davis, (1977)

e Transitivity Model by Holland and Leinhardt, (1970)

e Hierarchical Clusters Model by Aldenderfer and Blashfield, (1984)

Triad census analysis also listed the forbidden triads, the type of triads which doesn’t
fit in any of the five models listed. Therefore it is expected that, forbidden triads should
be found less if the network structure can be explained by models. (Nooy et al., 2011,
p.210).

3.8.3.4.3 Symmetric Acyclic Decomposition Analysis

Symmetric acyclic decomposition analysis is a partitioning method used to test
whether an acyclic structure exists in the network (Doreian et al., 2000, p.3). Nooy et
al. (2011) explained the assumption of the analysis: nodes with reciprocal relations are
assumed to be in the same rank, and they are assumed to be in the same group;
however, one way interactions are in different levels and they constitute ranking
(p.215). The symmetric-acyclic decomposition method enables us to uncover the
informal ranking structure in the networks. They reveal the hierarchy of relations
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within the network. Then it is possible to identify the ranking structure within the

communication network if any.

For the current study, the symmetric acyclic decomposition analysis was conducted in
addition to triadic analysis to identify, whether the communication networks
constructed in Sosyal 2.0 have any kind of ranking structure and if so how that

structure is shaped.

3.8.3.4.4 Blockmodelling Analysis

Blockmodelling analysis is an SNA technique dealing with the “social roles and role
sets” residing on the “equivalence” and “position” concepts (Nooy et al., 2011, p.259).
Blockmodelling changes the numbers of the nodes in the matrix structure of the
network and in this way helps to recognize if any blocks, regarding the positions of
the nodes in the network, exist within the data. In blockmodelling, actors are grouped
into partitions and the associations between these partitions are examined (Nooy et al.,
2011, p.259).

For instance, one of the most common block structure that is mentioned in the
literature is the core-periphery structure. For the current study, there is no a priori
knowledge whether there is a cluster structure like core-periphery or not. Furthermore,
the current study aimed at examining if such a structure is hidden within the
communication networks constructed for the current study. To accomplish this task

blockmodelling technique was used which is provided in Pajek ®.

3.8.4 Summary of Data Collection and Analysis Procedures

In this part the data preparation and analysis process is summarized. The following

steps were performed for data analysis throughout the study:
1. Raw data is examined and cleared.

2. Pilot study is conducted.
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10.

11.

12.

Data is limited according to the results of the pilot study.
Wall threads are organized so that they reflect the flow of the wall posts.

Data are examined and the names specifically referred in the threads are

defined. (as explained in the coding procedures)

A defined set of the data, forming %30 of the total, are analyzed by both

researchers in terms of CP for inter-rater reliability.

A defined set of the data, forming %30 of the total, are analyzed by both

researchers in terms of SP for inter-rater reliability.

Researcher agreement meetings are conducted. Systematic mistakes or
disagreements are defined and removed.

Remaining content analysis is done for both CP and SP.
Network coding procedures are applied to data.

Including the content analysis results for CP and SP data converted to

adjacency matrix format.

SNA and statistical analysis are conducted.

3.9 Ethical Concerns

The current study was also reviewed by the Applied Ethics Research Center,

Institutional Review Board (IRB) members at METU, and received an approval.

Furthermore, an approval form, explaining the aim of the study and data analysis, was

signed with Enocta. The IRB approval document and signed approval form from

Enocta can be found in Appendix A.

Furthermore, the real names of the participants were replaced with pseudo names to

ensure the anonymity and privacy of participants. Also, the content analysis

procedures were conducted as blind review. The names of actors, company and

product names and links were changed in the data in order to avoid researchers’ biases.
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3.10 Validity and Reliability of the Study

Validity refers to the accuracy of the scientific findings and reliability refers to the
replicability of scientific findings (LeCompte and Goetz, 1982). According to
Creswell and Clark (2007) although the meaning of validity varies for quantitative and
qualitative research, it mainly serves for examination of the value of the data and the

results.

The current study employed mixed method design, therefore handled both quantitative
and qualitative data. Creswell and Clark (2007) suggested addressing validity and
reliability concerns for both data types in mixed method studies. Consequently, for the
current study, validity and reliability concerns for each type of data analysis handled

accordingly.

The current study employed content analysis as a method to analyze the messages in
networked learning environment. According to Yildirim and Simsek (2005) the main
aim of the content analysis was to reach the constructs and reasons to be able to explain
the qualitative data. Similarly Rourke et al., (2001) explained content analysis as a

research strategy that expands on methods to make legitimate inductions from content.

Gunawardena et al. (2001) underlined the need for a solid theoretical basis for validity.
The writer underlined the requirement for a descriptive model for the collaborative
learning and he mentioned that without such a model “...we cannot even begin to
identify empirical indicators or instances that will form the basis of a coding scheme
as a standard against which to evaluate whether or not effective learning is occurring
within the network” (p.7). As a result of the mentioned concerns, COl, a solid model

for collaborative learning is selected for the current study.

Strauss and Corbin (1990) define three main methods in conducting content analysis
one of which is using pre-existing coding schemes. Rather than forming a new
category set, a known and structurally tested coding schema was selected for the

current study. Social presence (Rourke et al., 2001) and cognitive presence (Garrison
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et al., 2001) constructs from the COI framework has been used. These constructs have
been previously used and tested in terms of their structural validity in many studies:
Garrison, (2012); Garrison and Cleveland-Innes, (2005); Shea et al., (2010); Remesal
and Colomina, (2013) and etc.

The first step in content analysis is determining the unit of analysis. For the current
study, the whole message was determined as the unit of analysis. The whole message
was selected as the unit of analysis, because the length and weight of the message is
defined by the writer of the message. In addition, the length and weight of the unit of
analysis is standardized in this way. These two concerns are found to be critical for
the replicability of the study. The details and concerns related to defining the unit of

analysis are presented in section 3.8.2.2.

Another concern in relation to the CA is reliability. In order to confirm the reliability
of the CA, the messages were coded independently by two researchers. One of the
researchers was the writer and the other was professional in the content analysis. To
ensure reliability, negotiated coding approach was applied. 30% of whole content was
put into interrater reliability processes. Holsti’s coefficient of reliability was calculated
for the interrater reliability and it was found to be suitable for the coded messages.
The related processes are presented in detail in section 3.8.2.1.

The current study employed SNA in combination with CA. The data derived from CA
were put into a process of network formations then these networks were analyzed by
SNA. Throughout this process of network coding, several decisions were made. These
decisions directly affected the structure of the network and the resultant inferences.
Furthermore, the properties of networks, directed/undirected, multiple lines, loops,
affect the network analysis results and procedures. Because of these motives, the
replicability of the study is highly dependent on the network formation processes, the
details regarding SNA are clearly presented under the section 3.8.3.
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3.11 Limitations of the Study

The current study had some limitations, inherited from the field, at the same time
affecting the reliability and validity of the study. The first limitation is inherited from
the area of networked learning. The study of community related, networked activities
are complex in nature. Moreover, networked activities are affected by many factors.
For instance, within the context of current study, LMS events of a corporation is
related to many variables, like the company culture, managerial support, workload,
physical conditions and etc. However, for the current study, those variables cannot be
manipulated or fixed. For that reason, the generalizability of the conclusions is limited
to the related context and the related variables.

Additionally, for the current study, solely the data from the e-learning company was
analyzed. Although, the LMS and the social sharing facilities mentioned in this study
were used by many other instructions or companies in various industries, only e-
learning company’s data were available for the study. This situation implied that,

generalizing conclusions from the current study should be made cautiously.

Lastly, the current study focused only on the data gathered via LMS logs. Gathering
data via interviews or applying measurement instruments would have provided
supportive data. On the other hand, reaching the sample for interview could not been

possible due to the reachability limitations.

3.12 Delimitations of the Study

For the current study, throughout the research process several decisions are made by
the researcher. In this part those decisions and the resultant delimitations will be

discussed.

One delimitation about the study is regarding the sample. For the current study, the
sample is deliberately limited to the purposeful sample, the employees of the e-

learning company who are in reach of the researcher.
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Another delimitation was related to the social groups examined. The system had 37
social groups. They had different numbers of group members. For the study, as the
interaction data is needed for analysis, two of the most active social groups were

selected and the study is delimited to the data from those social groups.

Furthermore, although there are other interaction and communication facilities, as a
result of the pilot study the data to be analyzed is delimited to the online discussion

data from wall platform.

Another delimitation for the current study was related to the selected constructs used
in the content analysis. The constructs were deliberately limited to the social presence
and cognitive presence as the teaching presence was not present in the system.

The study used data provided by an e-learning company, covering the time between
February 2013 and August 2014. The data is deliberately limited to the mentioned

time interval to be able to conduct data analysis within a fixed scope of data.

For the current study, the literature review was limited to the COI and SNA and the
related studies incorporating SNA. Although there is a huge amount of literature
related to management, Computer Supported Collaborative Work (CSCW),
Communities of Practice (COP), knowledge management and etc. The detailed
discussion of all these domains is beyond the scope of the current study.

3.13 Summary

The main aim of this study was to explore the knowledge sharing and collaboration
when using an LMS with social interaction abilities, in the corporate context by
examining employees’ discussions on an online wall platform. For this aim, mixed
method research design was utilized in combination with SNA and statistical analysis
to answer the research questions. The context of the study was corporate training in
Turkey. For the current study, an e-learning company’s LMS logs were used. After
conducting a pilot study, wall-post communication data from the two social groups of
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the system were defined. There were 50 unique participants in the two social groups.
The data were analyzed by implementing three data analysis methods consecutively:
content analysis, social network analysis and statistical analysis. Table 6 represented

relationships among research questions, data sources and data analysis.

Table 6 Relationships among Research Questions, Data Sources and Data Analysis

Research Questions Data Sources Data Analysis

What are the levels of
cognitive presence that

emerge in the networked Sosyal 2.0 Wall-Post .
. i ) : ; . Content Analysis
learning environment in Discussion Postings
online corporate training
context?

What are the levels of
social presence that emerge
in the networked learning
environment in online
corporate training context?

Sosyal 2.0 Wall-Post

Discussion Postings Content Analysis

What are the characteristics
of the communication
network constructed within
the networked learning
environment in online
corporate training context?

Network constructed Content Analysis
with Sosyal 2.0 Wall- +

Post Discussion Postings Social Network Analysis

Is there any relationship
between the cognitive
presence and social Content Analysis
presence of the participants,
when the relationship is Network constructed
examined depending on the | with Sosyal 2.0 Wall- | Social Network Analysis
role/position of the Post Discussion Postings
participants in the
communication network in Statistical Analysis
online corporate training
context?

+

+
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CHAPTER 4

FINDINGS OF THE STUDY

4.1 Introduction

The current chapter presents the findings in relation to the research questions presented
in previous chapters. The results presented includes the findings from the content
analysis of wall posts, social network analysis of the network originated from the
discussions and statistical analysis conducted in combination with the social network
analysis in order to examine the relationship of cognitive and social presences in
relation to the network constructed in networked learning environment. On the whole,
the results chapter presents findings describing how employees participated and

communicated in a networked learning environment in corporate context.

4.2 Demographics of the Participants

The two social groups examined, BFV SG and KD SG had 35 and 38 members
respectively. However, the total number of unique participants was 50 which means
that 23 participants were member of both social groups. Table 7 presents gender, city
and position in the firm distributions of the participants according to their social
groups.

67



Table 7. Characteristics of the Participants According to the Social Groups

Gender City Position in The Firm
KD SG Male:27 Ankara:15 High level manager: 4
Female:11 [stanbul:23 Middle level manager: 6
Worker: 28
BFV SG Male:23 Ankara:13 High level manager: 4
Female:12 Istanbul:22 Middle level manager: 6
Worker: 25

4.3 Content Analysis Results

For the current research, in order to analyze the wall post data of the two social groups
qualitatively, content analysis was conducted. The wall post data included a total of
18 months long wall discussion data entered since the opening of the system between
February 2013 and August 2014. Table 8 represents the summary of wall post activity
by presenting number of participants, total number of wall posts, average thread length

and max thread length according to the social group.

In Sosyal 2.0, multiple participants can reply to a wall post. Thread length is the total
thread number including the initial wall post and replies related to that wall post.

Longer thread length indicates longer discussion about that initial wall post.
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Table 8. Summary of Wall Post Activity

No of Total no Total no of Max. thread
participants of wall wall length
posts discussions
KD SG 38 495 144 10
BFV SG 35 235 49 13

Table 9 presents the distribution of thread length according to social groups. The table
indicates that maximum thread length was 13 and it was observed in BFV SG. On the
other hand, in KD SG, the maximum thread length was 10.

Table 9. The Distribution of Thread Lengths According to Social Groups

Thread length KD SG BFV SG
1 1 0
2 55 10
3 36 7
4 23 15
5 14 3
6 5 4
7 4 2
8 3 3
9 0 0
10 3 2
11 0 1
12 0 1
13 0 1
Total no of wall discussions 144 49
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Table 9 shows that, among the total 293 initiated wall discussions in two social groups,
only one wall post in KD SG was remained uncommented. In other words, there was
only one orphan post among the 293 initiated wall posts in the examined social groups.
The table also indicates that, wall post discussions were usually comprised of two,
three or four wall-posts. Also, longer wall discussions were present, in KD SG, 3 wall
discussions were comprised of ten wall-post messages and in BFV SG, 3 all
discussions were comprised of eleven, twelve and, thirteen messages, respectively

(See Figure 9 and Figure 10).
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Figure 9 Thread length distribution of KD SG
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Figure 10 Thread length distribution of BFV SG

4.3.1 Levels and Motives of Cognitive Presence

The wall posts comments were analyzed depending on the cognitive presence coding
indicators and examples provided in Appendix B. The analysis included 15 different
coding categories under the four main dimensions of CP, which are triggering event
(TE), exploration (EX) integration (IN), and resolution (RE). The coding indicators
and categories were defined based on the work of Garrison et al., (2001). The links,
product and person names in the examples provided in Appendix B are altered for

ethical concerns.

4.3.1.1 KD Social Group Cognitive Presence Levels

When the distribution of CP codes of the KD SG is examined, the results revealed that
the exploration category was most frequently coded (n=263) and it was followed by
the triggering event category (n=133). On the other hand resolution was the least coded
category (n=13). The remaining codes (n=84) were related to integration level of CP
in KD SG. Figure 11 presents the distribution of CP codes of the KD SG.
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Figure 11 KD cognitive presence code frequencies

When the categories are examined in terms of their sub-levels, it is revealed that, CP-
TE1 category which represents recognizing a problem, was most frequently found
(n=96) in discussions in KD SG; whereas CP-RE2 category, representing defending
solutions about why a problem was solved in a specific manner, was found in only

two (n=2) messages.

The most frequent category was followed by four exploration sub-categories, CP-
EXO01 category, which signifies messages that does not directly represents a
standpoint were found quite common (n=73). It was followed by CP-EX3 category,
expressing information exchange (n=72). The fourth most commonly coded category
was; CP-EX1 conveying exploration within the online community (n=52). CP-EX1
category was followed by CP-EX4 category representing suggestions for

considerations (n=47).

72



For instance, the following wall post activities from the KD SG reflected the
participants’’ cognitive presence motives assembled around CP-TE1, CP-EX3, CP-
EX4 and CP-EXO01 in the SG. In these activities, Hunarc triggered an event by stating
the situation that he faces, then Salovil provided some information regarding the
situation. Afterwards, Dlumen made some suggestions about the subject. The starter
of the conversation, Hunarc, added, “I guess I tried to like a blog. This subject is OK.
Thanks.”, but didn’t provide any standpoint. And lastly, Blarin added further opinion
that reflected sense of puzzlement by asking another question (CP-TE2). This last
message took the discussion to a new direction but no other comment was provided.

Then the thread was closed.

Hunarc: When I try to like some comments in some of the group-walls,
it says you are unauthorized? Is it related to the group creator’s closing
the authorization settings or is it related to me not having some of the
rights? As an example, I couldn’t like the blogs of Salvoil and Crapum.

Hunarc: Bazi gruplarin duvarlarina yazilan yazilari begenmek
istedigimde bu yetkiye sahip degilsiniz diyor? Bu konu grubu kuran
kisinin yetkileri kapatmasi ile mi ilgili yoksa benim bazi yetkilere sahip
olmamam ile mi ilgili? Ornek olarak; Salvoil ve Crapum'un

bloglarinda begenme yapamadim.

Salovil: Hunarc, was it the wall post or the blog you could not like?
Liking the post on the wall is not dependent on a badge, but liking the
blog is. Maybe you did not get the related badge.

Salovil: Duvar yazisini mi yoksa blogu mu begenemedin Hunarc?
Duvar yazisi begenme bir rozete bagh degil ama blog begenme islemi

bagh. Ilgili rozeti kazanmamais olablirsin.

Dlumen: | think, this badge thing is the most significant function of
Social 2.0. As far as | observed from Enocta experiences, it enables the
use of the communication platform “without contamination,” which I
like. However, how the motivation is affected by the irrelevant
appearance of some badges occasionaly should be evaluated.
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Dlumen: Bu rozet konusu Sosyal 2.0'n en onemli ézelligi bence.
Enocta i¢i deneyimlerden gordiigiim kadariyla, iletisim ortaminin
"kirlenmeden" kullanimini miimkiin kilvyor. bunu seviyorum. Ama bazi
rozetlerin bazi anlarda cart diye kiginin karsisina ¢ikmasi motivasyonu

nasil etkiliyor, bir degerlendirmek gerek.

Hunarc: | guess | tried to like the blog. It is ok. Thanks.

Hunarc: Galiba blog begenmeye ¢alistim. Ok bu konu. Tesekkiirler

Blarin: I cannot add comments on Crapum’s Sailing group. I could not
find out why.

Blarin: Ben de Crapum Bey ’'in Yelken grubunda yorum yapamuyorum.

Neden oldugunu anlamadim?

KD cognitive presence code frequency distribution, see Figure 11, revealed that CP-
IN4 was found in the middle of the code frequency distribution (n= 41). It reflected
the statements which are explicitly characterized as a solution. In KD SG messages
reflecting solutions to the problems faced in the Sosyal 2.0 system were coded under
this category. The example below represented a typical example to this motive found
in the KD SG. Szumen reported a problem and triggered an event by providing a link.
Dlumen agreed and reflected to the problem in the exploration level. And lastly,
Salovil responded to the reported problem in the integration level by creating a

solution to the problem reported by the thread initiator.

Szumen: A box automatically appears when | want to share a link while
I am writing on a wall. Sometimes, | want to remove the box and
directly share the link since the title or the description of the page
consists of meaningless texts. However, it gives error. Let’s click on

this as an example and see if it opens: [URL]

It doesn’t open; I have been directed to the error page of campus. It

says “You are unauthorized to access this page.”
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Szumen. Bir duvara yazarken link vermek istedigimde otomatik acilan
bir kutu oluyor ya. Bazen agilan sayfanin title ve description gibi
bilgilerinin anlamsiz metinlerden olusmasi nedeniyle o kutuyu
kaldirmak ve linki dogrudan paylagsmak istiyorum. Ancak link hata
veriyor, mesela tiklayalim sunu bakalim agilacak mi: [URL]
bende agilmiyor, kampiisiin hata sayfasina yonlendiriliyorum. "Bu

sayfaya erisim izniniz bulunmamaktadir. " diyor.

Dlumen: | cannot open it neither. The same error.

Dlumen: Ben de agamadim. ayni hata

Salovil: The related case has been opened.

Salovil: Konuyla ilgili case a¢ilmistir

The wall-post thread samples provided in this section are selected to represent the

characteristics of the KD SG in terms of the CP frequencies.

4.3.1.2 BFV Social Group Cognitive Presence Levels

As a result of the content analysis, examination of the distribution of categories of
cognitive presence categories of BFV social group revealed that, the exploration level
was most frequently coded (n=141) in BFV social group. It was followed by the
integration (n=60) category responses, and then the Triggering Event (n=20) category

responses.
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When the distribution CP code frequencies of BFV SG, was examined see Figure 12,
it is observed that CP-EX3 respresenting information exchange was the most common
coded sub category (n=46). Furthermore, CP-IN1, coded for integration among group
members was the second most frequently coded category (n=38). This sub category
reflected that building on, adding to others ideas by agreeing and disagreeing is

frequently seen in BFV SG.

The following two most commonly coded sub-categories were also from the
exploration category of CP: CP-EX1, divergence within the online community
reflecting the different perspectives (n=32) and CP-EX4, expressing suggestions for
considerations (n=30). They were followed by the CP-EXO01 category which

Figure 12 BFV Cognitive presence code frequencies

represented engagement in the activity but not directly reflects any standpoint.

76




The codes indicated that, CP-IN2 representing justified, developed, defendable, yet
tentative hypotheses (n=3), CP-EX2 indicating exploration within a single message
(n=4) and CP-RE2 expressing defending why a problem was solved in a specific
manner (n=4) were the least found categories in BFV SG. Also, CP-EX6 which is
reflecting messages related to leaps to conclusions was not found at all (n=0). Figure
12 presented the distribution of CP codes of the KD SG.

For example, the following wall post activity from the BFV SG reflected the
participants’ CP motives assembled around CP-EX3, CP-EX1, CP-IN1 and CP-EX4.
Hyocih initiated a wall thread by asking an open ended question “Let’s select the best
custom content in Enocta?” which suggested an idea for consideration. Then, Elunor
agreed the idea by simply stating an advantage to the stated suggestion: “that would
be beneficial for everyone.” A further agreement to the idea was presented by Efamen
by opening a perspective to the suggested idea “If you consider filtering the trainings,
listing the projects that you think is special that might be good”. Adding to this
conversation, Bererne provided some up to date information about the related topic.
Fonalne just agreed to this idea. And lastly, Anatar agreed with this idea further

exploring the needs for the suggestion.

Hyocih: Shall we select the best feature of Enocta? Shall we vote for
the trainings developed by the special content team quarterly and select
the top 3 trainings? Thus, everyone will be informed about what kind
of training is being developed by the special content. We can learn
about our weaknesses and strengths from the feedback we receive. This
would also be a source of motivation for the special content team. It
can be inspiring for the catalogue team. It would also provide insight
for the sales team about how to provide guidance to the customers that
demand training on the same topics. I couldn’t find a benefit for the
R&D and Support teams. :) Perhaps, they would like to test the
trainings.

Hyocih: En iyi Enocta ézel icerigini segelim mi? 3 aylik periyotlarda,

ozel icerik ekibinin tirettigi egitimleri oylayip, ilk 3 egitimi secmeye ne
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dersiniz? Boylece herkes ozel igerik tarafinda nasil egitimler
tiretildiginden haberdar olur. Aldigimiz geri bildirimlerle zayif ve
giiclii yanlarimizi gérebiliriz. Ozel icerik tiretim ekibi i¢in motivasyon
unsuru olugturmus oluruz. Katalog ekibi i¢in ilham verici olabilir. Satig
ekibi i¢in ayni konularda egitim isteyen miisterileri yonlendirmede fikir
verir. Ar-Ge ve Destek ekibi i¢in bir fayda bulamadim. :) Onlar da

egitimleri test etmek isterler belki.

Elunor: It would be useful for everyone :)

Elunor: Herkese faydasi olur :)

Efamen: It would be good if you filter the trainings and list the projects
you find special.

Efamen: Egitimleri filtreleyip ozel oldugunu dusundugunuz projeleri
listelemeniz iyi olabilir.

Bererne We are thinking about creating a group on Social and share it
there. We will see :)

Bererne: Sosyalde bir grup ac¢ip, orada paylasmak gibi bir niyetimiz
var bakalim :)

Fonalne: Good idea.

Fonalne: Giizel fikir.

Anatar: Good idea. Do it right now. Tell if there is anything I can do or
if we are supposed to do anything.

Anatar: Giizel fikir. Hemen hayata gegirin. Benim yapabilecegim, ya
da yapmamiz gereken bir sey olursa haber verin.

In another wall activity in BFV SG, Sfehet suggested the use of a new tool in the
company. Anatar added further thoughts about Sfehet’s suggestion and reflected his
agreement. Hnamen engaged in the activity by stating “We are backed up by the CEO,
I think we will manage it :)”. Lastly Szumen, stated his objection to this suggestion by
mentioning his personal experiences.
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Sfehet: | suggest using LYNC to reduce the e-mail traffic within the
company and to increase productivity.

Sfehet: Sirket icerisinde e-posta trafigini azaltmak ve verimliligi

arttirkmak i¢cin LYNC kullanmayr 6neriyorum. [URL omitted]

Anatar: Sfehet, thank you so much for your suggestion. | think it is a
good means of communication for a team working in two cities with
tens of customers and involving lots of projects and field work. It
would be very effective and enhance the communication and
productivity. Best,

Anatar: Sfehet cok tesekkiir ederim onerin icin. Iki sehirde, onlarca
miisteride, ¢ok sayida projede ve sahada da olan bir ekip icin iyi bir
iletisim aract oldugunu diigiiniiyorum. Cok faydali olacak, iletisimi ve

verimliligi giiglendirecektir. Sevgiler,

Hnamen: We are backed up by the CEO, | think we will manage it :)

Hnamen: CEO'muzu arkamiza aldik, bence bu is olur :)

Szumen: A solution is definitely needed for the e-mail traffic.
However, while the instant messaging speeds up the things for the
sender and it is alright, isn’t it a bit distracting for the receiver? The
received e-mails are sorted and we respond to them by priority. | am of
the opinion that we get rid of even the telephone if possible :)

Szumen: eposta trafigine kesinlikle bir ¢oziim bulmak lazim.
valniz bu anlik mesajlagma, gonderen i¢in isleri epey hizlandiryyor, pek
giizel oluyor da; mesaj alan igin biraz dikkat dagitict ve konsantrasyon
bozucu olmuyor mu? Ggelen epostalari bir siraya sokuyoruz ve
onceliklendirerek yanitlyyoruz. bunu seviyorum. ben miimkiin olsa da

telefonu bile ¢ikarsak hayatimizdan diyorum :)

Overall, these examples and the code frequencies revealed that, the information
exchange in BFV SG carried discussions around the information suggestions,

agreements/disagreements and elaborations on these ideas. Only very few of the
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conversations resulted in developed, defendable, yet tentative hypotheses or defending

solutions in the resolution level CP indicators.

4.3.2 Levels and Motives of Social Presence

The wall comments and answers were analyzed depending on the social presence
coding indicators and examples provided in Appendix B. The analysis included 19
different codes under the three main categories of affective expression (AF), open
communication (OC) and group cohesion (GC). The coding indicators and categories
were defined based on the work of Rourke et al. (2001). In addition, during data
analysis, two new categories aroused as a sub category for open communication. They
were coded as OC-45 and OC-46. Details of those novel categories were explained in

section 3.

4.3.2.1 KD Social Group Social Presence Levels

When the distribution of SP codes of the KD SG was examined, the results revealed
that the open communication was the most frequently coded category (n=407), it was
followed by the affective expression (n=65), and then the group cohesion category

was followed (n=23). See Figure 13 for the distribution of the coding categories.
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Figure 13 KD Social pesence code frequencies

When the categories were examined in terms of their sub-levels, it is revealed that,
SP-OC46 category which represents responding problems, was most frequently found
(n=95) in discussions in KD SG; whereas SP-GC3 category, representing
communication that serves a purely social function; greetings, closures, was found in

only two (n=2) messages.

The most frequent category was followed by two exploration sub-categories which are
SP-OC45 and SP-OC4. SP-OC45 was representing reporting problems (n=89)
category followed by SP-OC4 which represented asking questions (n=71). The fourth
most commonly coded category was; SP-AF2 representing the use of humor in the
wall platform (n=61).

For instance, the following wall post activities from the KD SG reflected the
participants’ social presence motives assembled around SP-OC46, SP-OC45 and SP-
OC4 in the SG. Hunarc asked a question by mentioning a problem that he faced in the
system and Kruper responded to the problem and explaining that it will be later

examined:
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Hunarc | will give another example from the Blog. When | open the
editor to sing in to the blog on this screen, the domain box does not
appear at the first stage. After | click send, the domain error occurs and
then the related box comes up... wouldn’t it be better if it comes open

at the first stage and 1 fill in without receiving the default error?

Hunarc: Yine Blog alanindan ornek verecegim, bu ekranda blog girisi
yapmak i¢in editorii actigimda ilk etapta ilgi alanm girebilecegim kutu
gelmiyor, ilk gonder dedikten sonra zaten ilgili alani hatasi verip ilgili
kutuyu da getiriyor... Ilk etapta acik gelse de kafadan hata almadan

doldursam iyi olmaz mi?

Kruper: There must be a checkbox on that screen. It must not be
compulsory to add domain unless you click on the checkbox. We will
check it out.

Kruper: Bir checkbox olmasi lazim o ekranda. Onu tiklamadigin

stirece ilgi alani girmen zorunlu olmamasi lazim. Bunu inceleyelim.

In another wall post activity representing the common motives in KD SG, Hnamen
asked a question about the system and then Kruper responded to the question by
providing possible solution. Afterwards, Hunarc asked further about this solution.

Lastly Kruper responded to this last question in a humorous manner.

Hnamen: Can a component be developed to add a one-item mini survey
on the wall (like add file, add photo)? Can we create an entry for this?

Hnamen: Duvar'a tek soruluk mini anket ekleme (dosya ekle, resim ekle
tadinda) seklinde bir ozellik igcin component gelistirilebilir mi?

Bununla ilgili ¢alisma kaydi agabilir miyiz?

Kruper: You can add it in ART, Hnamen. Thank you. This issue had
been discussed before, there might be an entry. If you like, first search
for the entry. If there is no entry, you can add it.
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Kruper: Oneri olarak ART'a girebilirsin Hnamen. Tesekkiirler. Bu
konu daha once de giindeme gelmisti, belki mevcut bir kayit da olabilir.

Istersen once bir arat, yoksa eklersin.

Hunarc: We will be able to keep and show the results, won’t we

Kruper?

Hunarc: Sonuglarint tutup gosterebilecegiz degil mi Kruper?

Kruper: Hunarc, we don’t have that function yet :) I just said add it in
ART. If we have entries, we also keep the results :)

Kruper: Hunarc, daha bu ozellik yok :) Art'a girin dedim sadece.

Yaparsak tutariz :)

In another representative example, Atueville reported a problem by attaching a print
screen from the system and Salovil responded to that problem by mentioning they had

already known that problem and handled it in a case.

Atueville: | faced with a situation as sen in the attachement. Play
buttons have appeared on the left side, ain addition the images from
imdb are not shown

Atueville: Ekteki gibi bir durumla karsilastim. Sol tarafta play tuslar

¢tkti, ayrica imdb'deki imajlar da sanirim gelemedi.

Salovil: We already have a case and we’re handleing this problem.

Salovil: Bu konuyla ilgili bir caseimiz bulunmakta Atueville, durumla
ilgileniyoruz :)

Overall, these examples and the code frequencies of social presence of KD SG
revealed that, the information exchange in the wall platform of this SG were mostly
reflecting open communication structure. The members of the platform openly
communicated while reporting and responding problems and asking questions in the
social groups. The analysis also revealed that the members also shared many

information which were categorized under group cohesion. Lastly, it is revealed by
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the results that, although affective expressions were found in the communication
structure, they were not dominant in the discussions as a whole, but rather stood as a

catalyst among many conversations.

4.3.2.2 BFV Social Group Social Presence Levels

Examination of the distribution of categories of social presence of BFV Social Group
revealed that, the Open Communication was the most frequently coded category
(n=173), followed by the Affective Expressions (n=33), which was then followed by
the Group Cohesion category (n=20). See Figure 14 for BFV SG SP Code

Frequencies.
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Figure 14 BFV Social presence code frequencies
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BFV Social group was mainly aimed at gathering and discussing new ideas in Sosyal
2.0. The distribution of codes also revealed reflective results, SP-OC7 which includes
personal advice was the most frequently coded category (n=45). It was followed by
SP-OC4 which reflected asking questions (n=35). Afterwards, SP-OC3 which
includes messages referring explicitly to other member’s messages (n=27) and SP-

GC4, representing social sharing (n=27) stood as the most frequently coded categories.

For example, the following wall post activities from the BFV SG reflected a small
sample for the discussions structured around personal advice (SP-OC7) and asking
questions (SP-OC4) themes of SP. Dlumen initiated a wall thread by providing an
advice regarding a note taking tool for the meetings. Then, Blarin asked a question
about that idea. This thread was closed with this question of Blarin with no other

contribution.

Dlumen: Holding long meetings and coming to a decision in the end is
very difficult. It is even more difficult as the organization enlarges.
They developed this tool as a solution to this problem. It worth
examining to get new ideas.

Dlumen: Uzun toplantilar yapp sonunda karar almak ¢ok zor. Hele
organizasyon biiyiidiik¢e daha da zor. Bu soruna ¢éziim i¢cin béyle bir

tool ortaya ¢ikarmislar. Yeni fikirler i¢in incelemeye deger.

Blarin: It is an interesting tool. It is exactly the tool that might be
needed for Enocta. Can a similar structure work on Sosyal?

Blarin: Enteresan bir ara¢. Tam da sirketin ihtiyact olabilecek bir

arag. Sosyal iizerinde benzer bir yapi ¢aligsabilir mi acaba

In another discussion, Digorne asked a question about a common subject to her
colleagues (SP-OC4). After some time, Digorne shared a link related to her previous
post in the social group (SP-GC4). And lastly, Szumen mentioned his experiences
related to the designated subject and expressed his feelings by complimenting, and
appreciation (SP-OC5).
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Digorne: Considering it as a social responsibility, we had posted a great
part of the earthquake training on YouTube with but we did not share
it too much so that it can be shared by anyone. Today an earthquake
has occurred. Can we think about something about this while
awareness has been built in people about the earthquake? Can it be
reposted as a social responsibility project?

Digorne: Deprem egitimimizin biiyiik bir boliimiinii sosyal sorumluluk
gibi  diisiinerek Youtube iistiinden yaymlamistik ancak bizlerin
paylasimiyla ¢ok fazla yayip herkesin paylasacagr bir hale
getirememistik. Bugiin deprem olmus, insanlar bu konudaki algilarini
acmisken bununla ilgili bir formiil diigiiniilebilir mi1? Kucuk bir sosyal

sorumluluk projesi olarak yeniden sunulabilir mi?

Digorne: The first part of the training, “things to do before the
earthquake,” has been shared with the customers, as you know from
the e-mails. It was also shared as a video on the social networking sites
of Enocta so more people can view it. You share it immediately as well
so your beloved ones can view this valuable video :) [URL]

Digorne: Egitimin ilk boliimii "deprem oncesi” hazirliklar, sizin de
maillerinizden goérdiigiiniiz gibi miisterilerle paylasildi. Ayrica daha
fazla insanmin yararlanabilmesi adina Enocta'min sosyal paylasim
sitelerindeki hesaplarinda da video olarak paylasildi. Sizler de
sevdiklerinizin bu faydali videoyu izlemesi i¢cin vakit kaybetmeden
paylasin ;) [URL]

Szumen: We already completed the first application. The
administrators of our customer Hantington’s Machines had another
LMS and we managed to install e.mobil for our videos in these devices
in accordance with the above-mentioned method. | mean, you did it :)
Well done.
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Szumen: Ilk uygulamamizi yaptik bile. Miisterilerimizden Fantington
Makina'nin yoneticilerinde baska bir LMS vardi ve bizim videolar i¢in
bu cihazlara yukarida agiklanan yontemle e.mobil'i kurmay: basardik.

Yani basardiniz :) Elinize saglik.

Overall, these examples and the code frequencies of social presence of BFV SG
revealed that, the information exchange in the wall platform of this SG were mostly
reflecting open communication structure. The members of the platform openly
communicated while providing personal ideas and making suggestions in the social
groups. These ideas and suggestions were discussed openly and they were appreciated
by the members. Lastly, it was revealed by the results that, as it was the case for the
KD SG, affective expressions found in the communication were not dominant in the
discussions as a whole, but they, especially use of humor, rather stood as a catalyst
among many conversations. In addition, expressing value of ideas as a form of

affective expressions was found in the discussions.

4.3.3 Summary of Content Analysis Results

In this part, the results of the content analysis are presented by handling the two social

groups in terms of both social presence and cognitive presence.

When the CP distribution of both social groups were examined it revealed that, the
distribution of categories were different for two social groups. Although the
participants were more engaged in the exploratory activities in both social groups, the
two groups were differentiated especially in the CP-TE2, CP-IN4 and CP-EX01
dimensions of the CP. If we examine the findings in detail, CP-TE2 category, which
implies sense of puzzlement taking discussions into a new direction comprised 7.47%
of the messages in KD SG whereas it was only 2.98% for BFV SG. Similarly, 8.28%
of the messages were coded into the CP-IN4 category in KD SG representing explicit
solutions by participant. On the other hand it only constituted 3.40% of the messages
in BFV SG for this sub category implying solutions. And lastly for the CP-EXO01 sub

category, which was added by the researcher to meet the needs for the current research
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was distinctive for two social groups. Although, CP-EXO01, the messages implying a
cognitive engagement in discussion but not representing a clear position were more
common in KD SG (14.95%) they were less common in BFV SG (7.23%).

In addition, except for CP-EX6, which includes messages that leaps to conclusions in
BFV SG, all categories were coded in both social groups. The commonalities,

differences and percentage of CP code frequencies can be examined in Table 10.

Table 10. CP Code Frequencies for Both Social Groups

KD SG KD SG BFV SG BFV SG

Code Description
frequency percent frequency percent
CP-TE1  Recognize 96 %19.39 13 %5.53
problem
CP-TE2  Sense of 37 %7.47 7 %2.98
Puzzlement
0, 0,
Triggering Event Total 133 %26.87 20 /8.51
CP-EX01 Not directly 74 %14.95 17 %7.23
represents a
standpoint
CP-EX1  Exploration within 52 %10.51 33 %14.04
the online
community
CP-EX2  Explorationwithin 5 %1.01 4 %1.70
a single message
CP-EX3 Information 72 %14.55 47 %20.00
exchange
CP-EX4  Suggestions for 48 %9.70 30 %12.77
considerations
CP-EX5  Brainstorming 9 %1.82 12 %5.11
CP-EX6  Leapsto 5 %1.01 0 %0

conclusions
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Table 10. CP Code Frequencies for Both Social Groups (continued)

Exploration Total 265 %53.84 143 %60.85
CP-IN1  Integration among 30 %6.06 38 %16.17
group members
CP-IN2  Integration within 6 %1.21 3 %1.28
a single message
CP-IN3  Connecting ideas, 7 %1.41 11 %4.68
synthesis
CP-IN4  Creating Solutions 41 %8.28 8 %3.40
Integration Total 84 %16.97 60 %25.53
CP-RE1  Vicarious 11 %2.22 8 %3.40

application to real
world testing

solutions
CP-RE2  Defending 2 %0.40 4 %1.70
solutions
Resolution Total 13 %2.63 12 %5.11
TOTAL 495 %100 235 %100

In the same way, when the SP distribution of both social groups is examined, it is
found that, some of the SP categories were not coded in both social groups. They are:
SP-AF1, SP-OC2 and SP-GC5.

SP-AF1 category reflects conventional expressions of emotion. For the current study,
each message is defined as the unit of analysis and it has been assigned to only one
category. Although some of the messages carried meaning for the expressions of
emotions, they were not defined solely as to reflect emotions. Therefore, at the end of

the coding process, none of the messages were selected for SP-AF1 coding category.
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Another category which was not found among the coded in SP category is SP-OC2
representing using software features to quote others messages or cutting and pasting
selections of others' messages. This result is related to the capabilities and properties
of the wall platform. The definition of the SP-OC2 category points to the preliminary
discussion forum properties in which quoting is done in order to relate messages to
each other. On the other hand, the platform used in this study was a wall platform in
which messages were already related to the previous ones. This situation removed the
need for quoting or cutting and pasting from the other’s messages. As a result, none

of the messages were selected under SP-OC2 category.

The last category which was not coded at all was SP-GCS5. It included the reflection
on the course. It was not applicable for the context of the current study. Therefore, it

is noted as not applicable in the code book.

In addition to the explained categories, some of the categories were not evident in
different social groups. For the KD social group SP-AF3 category, which was
presenting the details of life outside the class, or express vulnerability was not coded
by both researchers. On the other hand, in BFV social group, categories: SP-AF4
representing use of unconventional expressions to express emotions, SP-GC1
representing vocatives, SP-GC2 addressing the group using inclusive pronouns and

SP-GC3 representing phatics, salutations and greetings were not coded.

Furthermore, the differences in SP distributions of both social groups clearly reflected
the role and usage differences of the social groups. The examination of code category
frequencies and percentages revealed that participants were openly communicating in
both social groups. However, they were differentiated especially in the SP-OC45
messages that report problems, SP-OC46 messages that respond problems, SP-AF2
representing use of humor, SP-OC3 messages referring explicitly to others' messages,
SP-OC5 messages representing compliments, expressing appreciation and SP-OC7
representing personal advice dimensions of the SP. For instance, SP-OC45 and SP-
OC46 categories were more frequently coded in KD social group. SP-OC45, which

implies reporting problems was comprised 17.78% of the messages in KD SG whereas
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it was only 2.13% for BFV SG. Similarly, SP-OC46, which implies responding
problems was comprised 19.19% of the messages in KD SG whereas it was only
7.66% for BFV SG. In a similar manner, SP-AF-2 category, the use of humor,
comprised 13.32% of the messages in KD SG whereas it was only 7.23% for BFV SG.

Likewise, 10.64% of the messages were coded into the SP-OC5 category in BFV SG
that stands for complimenting and expressing appreciation. On the other hand, it only
constituted 4.24% of the messages in KD SG. There was a similar result for, SP-OC7,
personal advice. It was 19.57% of the messages for BFV Social Group whereas only
9.90% for KD SG.

Table 11. Social Presence Code Frequencies

KD SG KD SG BFV SG BFV SG

Code Description
frequency percent frequency percent
SP-AF1  Expressing emotions 0 %0 0 %0
SP-AF2  Use of humor 61 %13.32 17 %7.23
SP-AF3  Self-disclosure 0 %0 4 %1.70
Use of 4 %0.81 0 %0
SP-AF4 unconventional

expressions to
express emotion

SP-AF5  Expressing value 1 %0.20 12 %5.11
Affective Expressions Total 66 %13.33 33 %14.04
SP-OC1  Continuing a thread 1 %0.20 0 %0
i 0, 0,
SP-OC2 Quotlrllg from 0 %0 0 %0
others' messages
i ici 0, 0
SP-OC3 Referrlng explicitly 41 %8.28 28 %11.91
to others' messages
SP-OC4  Asking questions 71 %14.34 35 %14.89
SP-OC45 Reporting problems 88 %17.78 5 %2.13
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Table 11. Social Presence Code Frequencies (continued)

SP-OC46 Responding problems 95 9%19.19 18 %7.66

Complimenting, 21 %4.24 25 %10.64
SP-OC5  expressing
appreciation

Expressing 40 %8.08 18 %7.66
SP-OC6  agreement/disagree

ment
SP-OC7  Personal advice 49 %9.90 46 %19.57
Open Communication Total 406 %82.02 173 %73.62
SP-GC1  Vocatives 4 %0.81 0 %0

Addresses or refers 4 %0.81 0 %0

SP-GC2  to the group using
inclusive pronouns

SP-GC3 E:gté(;z,e fﬁ: ;;ations 2 %0.40 0 %0
SP-GC4  Social sharing 13 %2.63 27 %11.49
SP-GC5  Course reflection 0 %0 0 %0
Group Cohesion Total 23 %4.65 27 %11.49
TOTAL 495 %100 235 %100

4.4 Social Network Analysis Results

In this part of the study, the research findings related to the SNA are presented. The
result presented are derived from the social networks constructed by using different
SNA metrices and methods. Overall, SNA results included density and degree
centralization values of the networks, community detection analysis findings, triadic
analysis findings, symmetric acyclic decomposition anlaysis findings and
blockmodelling analysis findings. Table 12 presents explanation of SNA Methods and

Related Research Questions.
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Table 12. Explanation of SNA Methods and Related Research Questions

cs and
Properties of
the
Communicat
ion Networks

density and degree
centralization
values of the
networks
constructed?

SNA Related Research
Methods Question(s) Explanation of the Analysis
Used
Characteristi | What are the Density and degree centralization values of

the networks and sociograms of the sub-
networks reflect the general structure of the
networks.

many participants?
Do networks show
any informal
ranking?

Community | Do the networks Community detection analysis is used to
Detection have any sub- detect and define if any natural community is
Analysis communities? present in the network. Newman, (2004)
proposes to examine the network by
checking variety of network divisions to
reach at the highest modularity result. In fact,
high modularity results compact groups
within the network, which are highly
connected within group but loosely
connected between groups.
Triadic Is the interaction in | Triadic analysis is an SNA method, in which
Analysis the Social Groups | the possible ties of a network with three
centralized or is it | nodes, used to define the overall structure of
distributed among | a network. Nooy et al., (2011) acknowledges
many participants? | that “It has been shown that the overall
Do networks show | structure of a directed network (or a
any informal complete signed network) can be inferred
ranking? from the types of triads that occur” p. (207).
Symmetric Is the interaction in | Symmetric Acyclic Decomposition Analysis
Acyclic the Social Groups is a partitioning method used to test whether
Decompositi | centralized or isit | an acyclic structure exist in the network or
on distributed among | not (Doreian et al., 2000, p.3). Nooy et al.,

(2011) explains the assumption of the
analysis: nodes with reciprocal relations are
assumed to be in the same rank, and they are
assumed to be in the same group; however,
one way interactions are in different levels
and they constitute ranking (p.215). The
symmetric-acyclic decomposition method
enables us to uncover the informal ranking
structure in the networks.
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4.4.1 Characteristics and Properties of the Communication Networks

For the current study SP and CP multiple relations networks were constructed in order
to reflect the relations in terms of SP and CP and their sub categories. Each relationship
in sub dimensions of CP and SP were reflected as a separate layer of network. This
structure is named as Multiple Layered Presences Network (MLPN). As a result, the
networks were formed in a layered structure with MLPN. Figure 15 reflects layered
structure of MRNs used in the current study. Also Figure 16 presents the names and

explanations of the networks constructed and used in this study.
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Figure 15 Multiple Layered Presences Network (MLPN) Structure
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Network 1
Social Presence MLPN
KD Social Group

Network 1.1

u Affective
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Network 1.2

Open
Communication

Network 1.3

Group Cohesion

Network 2
Cognitive Presence MLPN
KD Social Group

Network 2.1
Triggering Event

Network 2.2

Exploration

Network 2.3

Integration

Network 2.4

Resolution

Network 3
Social Presence MLPN
BFV Social Group

Network 3.1

T Affective
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Network 3.2

Open
Communication

Network 3.3
Group Cohesion

Network 4
Cognitive Presence MLPN
BFV Social Group

Network 4.1
Triggering Event

Network 4.2

Exploration

Network 4.3

Integration

Network 4.4

Resolution

Figure 16 Names and explanations of the MLPNSs and related sub-networks

The networks explained in Figure 16 had loops when first constructed. According to
the coding procedure, this situation is a representation of a participant’s comment to
his/her own wall post. However, when calculating the network metrics loops are
removed as the current study mainly focuses on the relations between the people in

the networked learning environment.

Additionally, multiple lines in the constructed networks mean that two people have
communicated more than once using wall platform in social groups. These multiple
relations between two people were added and represented as line values in the
networks. Therefore, line values reflected how many times two people interacted.
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Furthermore, although the networks constructed for one social group included the
same set of discussions, when the content analysis results of CP and SP were
integrated into the network by MLPN structure, different interactions were kept under
different SP or CP sub-categories. As a result, with MLPN structure, interactions
between two actors, under different relations were preserved. Therefore, although
network 1-2 and network 3-4 are very similar to each other, they are differentiated in
terms of their multiple lines and multiple line values. The detailed information

regarding the networks are provided under section 4.4.1.1.

The networks constructed were also visualized by drawing sociograms using Pajek ®
program. Visualizing networks enabled us to visualize the relations constructed among
the contributors in an asynchronous text based wall platform. As Nooy et al., (2011)
underlined, visualizing networks is a unique way of visualization, which enables us to
trace and present the patterns of ties (p.14). The sociograms of the networks and sub-

networks listed in Figure 16 are presented in Appendix E.

4.4.1.1 Explanation of the Communication Networks

Network 1: Network 1 isa MLPN, including social presence codes of KD social group.
It includes three sub-networks each representing the sub categories of SP.
(Information related to network 1 and its sub-networks are presented in Table 13).

Network 1.1: Represents the communication network which includes affective

expression sub category of SP in wall platform of KD social group.

Network 1.2: Represents the communication network which includes open

communication sub category of SP in wall platform of KD social group.

Network 1.3: Represents the communication network which includes group

cohesion sub category of SP in wall platform of KD social group.
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Table 13. Information of the Network 1 and Sub-networks

Network 1 Network Network Network

1.1 1.2 1.3
Number of vertices (n) 38 38 108 38
Numb_er of lines with 236 45 35 16
value=1
Number of lines with 62 15 143 7
value#1
Total number of lines 298 60 143 53
Number of loops 0 0 0 0
I\_Iumber of multiple 195 0 39 3
lines
Density (loops allowed) 0.206 0.042 0.099 0.037
Density2 (no loops 0.211 0.043 0.102 0.038
allowed)
Average Degree 15.68 3.158 7.526 2.789

Network 2: Network 2 is a MLPN, including cognitive presence codes of KD social
group. It includes four sub-networks each representing the sub categories of CP.

(Information related to network 2 and its sub-networks are presented in Table 14).

Network 2.1: Represents the communication network which includes triggering

event sub category of CP in wall platform of KD social group.

Network 2.2: Represents the communication network which includes exploration

sub category of CP in wall platform of KD social group.
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Network 2.3: Represents the communication network which includes integration

sub category of CP in wall platform of KD social group.

Network 2.4: Represents the communication network which includes resolution

sub category of CP in wall platform of KD social group.

Table 14. Information of the Network 2 and Sub-networks

Network  Network  Network  Network  Network
2 2.1 2.2 2.3 24
Number of vertices 38 38 38 38 38
(n)
N!meer of_llnes 253 31 150 61 11
with value=1
Number of lines
with value#1 > ° 2 o °
'I_'otal number of 312 36 192 73 11
lines
Number of loops 0 0 0 0 0
Number of multiple 139 5 60 11 0
lines
Density (loops 0.216 0.025 0.133 0.051 0.008
allowed)
Density2(noloops 4251 0026 0137 0052  0.008
allowed)
Average Degree 16.421 1.895 10.105 3.842 0.579

Network 3: Network 3 is a MLPN, including social presence codes of BFV social

group. It includes three sub-networks each representing the sub categories of SP.

(Information related to network 3 and its sub-networks are presented in Table 15).
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Network 3.1: Represents the communication network which includes affective

expression sub category of SP in wall platform of BFV social group.

Network 3.2: Represents the communication network which includes open

communication sub category of SP in wall platform of BFV social group.

Network 3.3: Represents the communication network which includes group

cohesion sub category of SP in wall platform of BFV social group.

Table 15. Information of the Network 3 and Sub-networks

Network 3 Network Network Network

3.1 3.2 3.3
Number of vertices (n) 35 35 35 35
Numb_er of lines with 167 24 120 23
value=1
Number of lines with 30 4 o 4
value#l
Total number of lines 199 28 144 27
Number of loops 0 0 0 0
:\_Iumber of multiple 73 1 38 0

ines

Density (loops allowed) 0.162 0.023 0.118 0.022
Density2 (no loops 0.167 0.024 0.121 0.022
allowed) ' ' ' '
Average Degree 11.371 1.600 8.229 1.542
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Network 4: Network 4 is a MLPN, including cognitive presence codes of BFV social
group. It includes four sub-networks each representing the sub categories of CP.

(Information related to network 3 and its sub-networks are presented in Table 16).

Network 4.1: Represents the communication network which includes triggering
event sub category of CP in wall platform of BFV social group.

Network 4.2: Represents the communication network which includes exploration

sub category of CP in wall platform of BFV social group.

Network 4.3: Represents the communication network which includes integration

sub category of CP in wall platform of BFV social group.

Network 4.4: Represents the communication network which includes resolution

sub category of CP in wall platform of BFV social group.

Table 16. Information of the Network 4 and Sub-networks

Network  Network  Network  Network  Network

4 4.1 4.2 43 4.4
Number of vertices 35 35 35 35 35
(n)
Number of_llnes 177 15 90 57 15
with value=1
Number of lines
with value#l 26 > . ? °
Total number of 203 20 102 66 15
lines
Number of loops 0 0 0 0 0
Number of multiple 77 4 18 10 0

lines
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Table 16. Information of the Network 4 and Sub-networks (continued)

Density (loops

0.166 0.016 0.083 0.054 0.012
allowed)

Density2 (no loops

0.170 0.017 0.086 0.055 0.012
allowed)

Average Degree 11.600 1.143 5.829 3.771 0.858

Figure 17, Figure 18, Figure 19 and Figure 20 represent the sociograms of Network 1,
Network 2, Network3 and Network 4. In addition, Appendix E includes the
sociograms of the Network 1, Network 2, Network 3, Network 4 and their sub-

networks.
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4.4.2 Community Detection Analysis Findings

A community detection analysis was conducted to examine community characteristics
of the communication networks in Sosyal 2.0. Louvain community detection
algorithm (Blondel et al., 2008) is applied for the community detection which is a
modularity optimization method in provided in Pajek ®. The details of the analysis

are presented in section 3.8.3.4.1.

For the community detection, as the differences resulted from the multiple lines
affected the results, MRN network were simplified and layers in the MLPN structure
are merged. When the sub relations division was removed, Network 1 and Network 2,
which represent KD SG, becomes identical. Similarly, Network 3 and Network 4,
representing BFV SG also becomes identical. As a result, one network for each SG is
formed. For each social group, the communication network is examined by using these
networks, from a broad perspective, without the sub relations preserved in the MLPN
structure. Community detection is conducted using these simplified versions of
networks. The Louvain method modularity results for KD SG are provided in Table
17 and the modularity results for BFV SG is provided in Table 18.

Table 17 Modularity Results for KD SG

Resolution Parameter Number of Clusters Modularity
5 18 -0.37
1 4 0.18
0.8 3 0.25
0.7 2 0.33
0.2 1 0.80
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Table 18 Modularity Results for BFV SG

Resolution Parameter Number of Clusters Modularity
5 21 -0.45
1 4 0.18
05 2 0.50
0.2 1 0.80
0.1 1 0.90

Both tables indicated that, both of the social groups provided the higher modularity
results for only one cluster. These results showed that, the network structure of both
social groups had no sub communities. Both SG’s best fitted in only one cluster

structure rather than being divided into multiple sub communities.

4.4.3 Triadic Analysis Findings

In order to explore the communication patterns of the social groups in Sosyal 2.0,
triadic analysis was conducted using Triad Census command of Pajek ®. By the triadic
census analysis we aimed at describing the overall structure of a network by inferring
it from the types of triads that are found in the network. The details of the analysis are

presented in section 3.8.3.4.2.

Triadic analysis is conducted with all MLPN networks constructed for the current
study. The Triad Census command was used to find out the frequencies of triads and
their comparison with the distribution of triad types expected by chance (Nooy et al.,
2011, p.210). The results of the analysis provided clues about the model of the
networks, whether the networks are balanced, hierarchical, transitive, ranked or
clustrable. The details of the triadic analysis and related models are explained under
section 3.8.3.4.2.
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The models presented in triad census table are organized in a way that, the latter listed
model included the triads of the previous models. Therefore, as Nooy et al., (2011)
suggests, the latter, therefore the least restrictive model is selected for the

represeantation of the overall structure of the network (p.209).

The triad census distribution of Networkl and Network 2 revealed that, KD SG (see
results in Table 19) showed a tendency towards balanced structure (triad 102 and triad
300 were found more than expected), clustrability (triad 003 were found more than
expected) and hierarchical clusters (triad 210 were found more than expected). As the
hierarchical clustering is the least restrictive model, it can be inferred from the results
that the hierarchical clusters, with chi-square statistics highly significant at .001 level
(p <0.001), affected the relations in the KD SG. However, forbidden triads 111U and
201 were also found more frequent than expected. The existence of the forbidden
triads, which were found more than expected, implied that we cannot select the least
restrictive model to completely represent the overall structure of the network but,

decreases the trustworthiness of the hierarchical clusters model for KD SG.

Table 19. Triad census results for KD SG (Network 1 & Network 2)

Network 1 Network 2

Triad Type Model Number Expecte (ni- Expecte  (ni-
of d (ei) ei)/ d (ei) ei)/

Triad(ni) oi oi

/ 3-102 Balance 1094 438.47 150 456.80 1.39
©

& ;80 Balance 34 0.76 4346  1.01  32.75
@ _—
1-003 C'”St;ab"'t 5369 202052 1.66 1872.10 1.87
4- Ranked
/\o 021D Clusters 69 43847 -0.84 45680 -0.85
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Table 19. Triad census results for KD SG (Network 1 & Network 2) (continued)

12-
120D

13-
120U

/ . 2-012
AN
VA"
S\ ome

7-
O; 111D
A
s, 111U
VAN

11-
4. 201

Ranked
Clusters

Ranked
Clusters

Ranked
Clusters

Ranked
Clusters

Transitivity

Hierarchica
| Clusters

Hierarchica
| Clusters

Forbidden

Forbidden

Forbidden

Forbidden

Forbidden

17

19

1107

15

59

65

98

254

228

438.47

235.85

31.72

31.72

3260.55

63.43

17.06

876.94

235.85

235.85

78.62

31.72

-0.96

-0.98

-0.87

-0.40

-0.66

-0.76

2.46

-0.93

-0.58

0.08

-1.00

6.19

456.80

260.55

37.15

37.15

3203.44

74.31

21.19

913.60

260.55

260.55

86.85

37.15

-0.96

-0.98

-0.89

-0.49

-0.65

-0.80

1.78

-0.93

-0.62

-0.03

-1.00

5.14

For network 1, Chi-Square: 12636.86, p < 0.001
For network 2, Chi-Square: 12988.84, p < 0.001
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Network 3 and Network 4 were also examined via triad analysis (see results in Table
20). The results revealed that BFV SG showed a tendency towards balanced structure
(triad 102 and triad 300 were found more than expected), clustrability (triad 003 were
found more than expected), ranked cluster structure (triad 120U were found more than
expected) and lastly hierarchical clusters (triad 210 were found more than expected).
As the hierarchical clustering was the least restrictive model, it can be inferred from
the results that hierarchical cluster guided the relations in BFV SG, with chi-square
statistics highly significant at .001 level (p <0.001). However, forbidden triads 111U
and 201 were also found more frequently than expected. The existence of the
forbidden triads, which are more than expected, decreases the trustworthiness of the

hierarchical clusters model.

Table 20. Triad Census Results for BFV SG (Network 3 & Network 4)

Network 3 Network 4

Triad Type Model Number Exp. (r_1i- Exp. (r_1i-

Tri;J(ni) (€1) ez/ (1) ez/
/ . 3-102 Balance 707 268.64 1.63 27535 157
& 16-300  Balance 26 0.11 233?'6 0.12 507'2
O ’ 1003 C'“St;ab”" 4912 254547 093 248843 0.97
/\O 0241'D g&g‘t‘:g 75 26864 -0.72 27535 -0.73
f\ oo ch?JT::rqs 28 26864 -090 27535 -0.90
L 9-030T  anked 4 100.77 096 10576 -0.96

Clusters

é} 1%'[) g&gﬁi 2 045 -0.79 1016  -0.80
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Table 20. Triad Census Results for BFV SG (Network 3 & Network 4) (continued)

13- Ranked
A 120U Clusters 10 9.45 0.06 10.16  -0.02

/ 2-012  Transitivity 936 2864.55 -0.67 2867.46 -0.67
@

14-  Hierarchica
/N 12001 Clusters 4 1890 -0.79 2031  -0.80
15-210 Hierarchica 5, 354 774 390 695

| Clusters

6- .
/\(O 021C Forbidden 24 537.27 -096 550.70 -0.96

7- :
Forbidden 33  100.77  -0.67 10576  -0.69
O,lj 111D

Q
»A; 1181-U Forbidden 198 100.77 096  105.76  -0.87
o—s

10- :
/ o3oc  Forbidden 0 3359 -1.00 3525  -1.00

é 11-201  Forbidden 150 9.45 1487 1016  13.77

For network 3, Chi-Square: 13694.37, p < 0.001
For network 4, Chi-Square: 2968.75, p < 0.001

The results of triad census analysis of the networks revealed that, both social groups
had a tendency towards hierarchical clustering. On the other hand, the existence of the
forbidden triads prevented us to conclude certain model structures for both of the

social groups.
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4.4.4 Symmetric Acyclic Decomposition Analysis Findings

The results of the triadic analysis findings indicated a milder form of ranking, which
is hierarchical clusters, for both of the social groups analyzed. Therefore, in order to
analyze the ranking structure further, Symmetric Acyclic Decomposition (SAD)
analysis is conducted for both of the networks. SAD analysis accepts that, nodes
having reciprocal relations are in the same group and only the ties which are not
reciprocal result in ranking (Nooy et al., 2011, p.215). Therefore in this way SAD
analysis enables us to reveal the clusters and nodes forming ranked structure within

the network.

For the current analysis, Create Hierarchy >Symmetric Acyclic command provided
by Pajek ® is executed. The results of the SAD analysis revealed that, the two different
social groups resulted in different ranking structures when shrinked. But also they had

some commonalities.

For instance, KD SG, the results showed that, among the 38 nodes who took place in
the communication network, 9 of them did not took place in reciprocal relations. The
remaining 29 nodes had reciprocal relationships in the communication network in KD
SG forming a strong component. The nodes of the strong component is represented in
red and the other 9 nodes are represented by other colors in the sociogram in Figure
21.
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Figure 21 Sociogram of Networks 1&2. One-mode directed MLPN of KD social
group. Bi-directed arcs are converted to edges, arcs drawn in grey, edges drawn in
dark blue. Node colors represent symmetric acyclic analysis partition. Network
energized by using Kamada- Kawai algorithm (separate components) in Pajek ®

Symmetric acyclic decomposition command in Pajek ®, replicates the decomposition
procedure until no reciprocal relationship is left in the network, which means that the
resultant network is shrunk according to the clusters and it is acyclic. Therefore in the
resultant network, Network>Acyclic Network>Create Partition>Depth partition
command is executed to determine the rank order in the resultant network. Figure 22
shows Network1& Network2 Shrunk According to The Result of symmetric Acyclic
Decomposition and drawn according to the symmetric Acyclic Depth partition
according to layers (Layers> In y direction). and drawn according to the symmetric
acyclic depth partition.

The results revealed that KD SG had a three layered ranking within the social group.
Iramen forms the first rank, with a flow of information towards the strong component
in the middle rank, represented by Anatar in red color in Figure 22. The yellow color,
represented the third rank in which there are individuals taking information from the

strong component in the middle rank. In fact, Iramen stood here as an exception having
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one way interaction with the main (strong) component.

ODigorne OFonalne OMlotah OMi’voﬁc OOdevule OSrem OUfa!a!

Olramen

Figure 22 Network1& Network?2 shrunk according to the result of symmetric acyclic
decomposition and drawn according to the symmetric acyclic depth partition
according to layers (Layers> In y direction).

For BFV SG, the results of the symmetric acyclic decomposition analysis revealed
that, among the 35 nodes taking place in the communication network, 12 of them did
not take place in the reciprocal relations. They are represented with various colors
surrounded around the red colored strong component in Figure 23. The remaining 23

participants having reciprocal relationships formed a strong component.

BFV SG was also subjected to the same decomposition procedure until no reciprocal
relationship had been left. Depth partition is found for the resultant acyclic network,
Figure 24 shows Network 3 & Network 4 shrunk according to the result of symmetric
acyclic decomposition and drawn according to the symmetric acyclic depth partition
according to layers (Layers>In y direction).
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Figure 23 Sociogram of Networks 3&4. One-mode directed MLPN of BFV social
group. Bi-directed arcs are converted to edges, arcs drawn in grey, edges drawn in
dark blue. Node colors represent symmetric acyclic analysis partition. Network
energized by using Kamada- Kawai algorithm (separate components) in Pajek ®.
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Figure 24 Network 3 & Network 4 shrunk according to the result of symmetric
acyclic decomposition and drawn according to the symmetric acyclic depth partition
according to layers (Layers>In y direction)

The results revealed that BFV SG had a four layered ranking within the social group.
In fact, Hyocih and Salvoil represented an exceptional case. Similar to the KD SG
there is a flow of information from the strong component, represented by Anatar in
red color in Figure 22 towards the individuals. The yellow color represents the lower
rank individuals taking information from the strong component in the middle rank.
Also, the green nodes represent a higher rank in which the information from this nodes

flow towards the strong component or the lowest rank.

In fact, the results of the triadic analysis does not point to a strict ranking structure,
that’s why ranking structure found as a result of the symmetric acyclic decomposition
should be considered by referring the hierarchical clusters model found in the triadic
analysis. This means that the ranks representing individuals in both groups are not in
the same level. The current analysis is not capable of detecting the differences between

the individuals’ rankings in this network structure.
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4.4.5 Blockmodelling Analysis Findings

The four MLPN constructed for the current study were examined in an exploratory
manner to find out whether the communication network in the wall platform shows a
significant distinction in terms of participants’ social positions in the network by using
blockmodelling analysis. Blockmodelling analysis is put forward as complementary
analysis to the SAD analysis in literature. (Doreian et al., 2000). The details of the

analysis are presented under section 3.8.3.4.4.

For this analysis, four MLPN’s contructed were examined using blockmodelling
analysis provided in Pajek ® under “Network>Create Partition >Blockmodeling”
menu. The results of blockmodelling revealed that searching for structural equivalence
(Nooy et al., 2011, p.266), in which every actor within a block in the network is
assumed to be identically connected to every other actor and each other within the
group, resulted in high error results. Therefore, networks were examined via searching
for regular equivalence in Pajek ® (Nooy et al., 2011, p.281). Regular equivalence is
a less strict form of equivalence. Nooy et al. (2011) are explaining regular equivalence
by stating “Vertices that are regular equivalent do not have to be connected to the same

vertices, but they have to be connected to vertices in the same classes” (p.280).

Therefore, for all of the networks, the following blockmodelling analysis procedure is
followed. Firstly, Network>Create Partition >Blockmodeling>Random Start choice
of blockmodelling is executed to test structural equivalence for 2 clusters. The

following image matrix (see Table 21) is tested for each network.
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Table 21. Structural Equivalence Image Matrix for 2 Clusters

Cluster 1 Cluster 2
Cluster 1 Null /complete Null /complete
Cluster 2 Null /complete Null /complete

The error results for the structural equivalence were high; therefore, random start
choice of blockmodelling command is executed to check regular equivalence for 2
clusters. The following image matrix (see Table 22), searching for a milder form of
equivalence is applied for each network.

Table 22. Regular Equivalence Image Matrix for 2 Clusters

Cluster 1 Cluster 2
Cluster 1 Null/complete/regular Null/complete/regular
Cluster 2 Null/complete/regular Null/complete/regular

Afterwards, in order to see whether a lower error score is possible with more clusters,
random start choice of blockmodelling command is executed for regular equivalence
for 3 clusters (See Table 23). The results of blockmodelling analysis revealed
supportive results with the SAD Analysis.

Table 23. Regular Equivalence Image Matrix for 3 Clusters

Cluster 1 Cluster 2 Cluster 3

Cluster 1 | Null/complete/regular | Null/complete/regular | Null/complete/regular

Cluster 2 | Null/complete/regular | Null/complete/regular | Null/complete/regular

Cluster 3 | Null/complete/regular | Null/complete/regular | Null/complete/regular

In the following two sub-sections the result of the explained procedure are presented
for each social group.
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4.45.1 Blockmodelling Analysis KD Social Group.

In order to examine KD SG with blockmodelling analysis, the explained sequence of
analysis were conducted for both Network 1 and Network 2. The examination of
Network 1 and Network 2 revealed the same error results for the same analysis
procedures. As both Network 1 and Network 2 were reflecting the same interaction
data from the KD social group, this was an expected result. Therefore, the results were

reflected in the same table (see Table 24).

The error results showed that, the structural equivalence model was too strict for KD
SG, it resulted in a high error result (Error=147 with 4 possible solutions). Therefore,
blockmodelling analysis was conducted with a less strict model, regular equivalence,

with two clusters. The error result was 10 and only one solution was possible.

Further analysis is done with regular equivalence model with 3 clusters and ranked
regular equivalence model with 3 clusters. These analysis also revealed the same error

result (error=10) however with more than one solution.

Table 24. Error Results for Blockmodelling for Network 1 & Network 2

Type No of clusters Error
Structural Equivalence 2 147 (4 solutions)
Regular Equivalence 2 10
Regular Equivalence 3 10 (10 solutions)

In addition to the results presented in Table 24 the sociograms for these results are
also examined. Figure 25 represents Sociogram of Network 1 & Network 2. One-mode
directed multiple relations network of KD SG, drawn by using Kamada- Kawai
algorithm (separate components) in Pajek®. Vertice colors represent regular
equivalence clusters. These two clusters are shown with red and green colors in the

sociogram. The results show that KD SG is composed of two clusters in terms of
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participants’ social position in the network. The first cluster, represented in red dots,
had regular equivalent relationship with each other. However, among those 38
participants 8 of them were in the second cluster, represented in green dots, and had
only negligible relationship with the first cluster and no relationship with each other.
The error results are detailed in Table 25 and the network sociogram is presented in
Figure 25.

Table 25. Regular Equivalence Error Results for KD SG

Cluster 1 Cluster 2
Cluster 1 Regular (Error=0) Null (Error=7)
Cluster 2 Null (Error=3) Null (Error=0)
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Figure 25 Sociogram of Network 1 & Network 2. One-mode directed multiple
relations network of KD SG, drawn by using Kamada- Kawai algorithm (separate
components) in Pajek®. Vertice colors represent regular equivalence clusters.

4.4.5.2 Blockmodelling Analysis for BFV Social Group

In order to analyze BFV SG with blockmodelling analysis, the explained sequence of
analysis were conducted for both Network 3 and Network 4. The examination of
Network 3 and Network 4 revealed the same error results for the same analysis
procedures. As both networks were reflecting the same interaction data from the BFV
SG, this was an expected situation. Therefore the results were reflected in the same
table (See Table 26).

The error results show that, the structural equivalence model was too strict for BFV
SG, it resulted in a high error result (Error=96 with 2 possible solutions). Therefore,
blockmodelling analysis was conducted with a less strict model, regular equivalence,

with two clusters. The error result was 22 and only one solution was possible.

Further analysis was done with regular equivalence model with 3 clusters. The results
revealed the same error result (error=10) however with more than one solution (See
Table 26)
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Table 26. Error Results for Blockmodelling for Network 3 & Network 4

Type No of clusters Error
Structural Equivalence 2 96 (2 solutions)
Regular Equivalence 2 22
Regular Equivalence 3 22 (10 solutions)

In addition to the results presented in Table 26, the sociograms for these results were
also examined. Figure 26 presents Sociogram of Network 3 & Network 4. One-mode
directed multiple relations network of BFV SG, drawn by using Kamada- Kawali
algorithm (separate components) in Pajek ®. Vertice colors represent regular
equivalence clusters. The results showed that BFV SG was composed of two clusters
in terms of participants’ social position in the network. The first cluster, represented
in red dots, had regular equivalent relationship with each other. However, among those
35 participants, 12 of them were in the second cluster, represented in green dots in
Figure 26, had only negligible relationship with the first cluster and with each other.
The error results are detailed in Table 27 and the sociogram is presented in Figure 26.

Table 27. Regular Equivalence Error Results for BFV SG

Cluster 1 Cluster 2
Cluster 1 Regular (Error=0) Null (Error=15)
Cluster 2 Null (Error=2) Null (Error=5)
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Figure 26 Sociogram of Network 3 & Network 4. One-mode directed multiple
relations network of BFV SG, drawn by using Kamada- Kawai algorithm (separate
components) in Pajek ®. Vertice colors represent regular equivalence clusters.

4.5 Statistical Analysis Results

45.1 Analysis of Cognitive Presence and Social Presence Depending on the

Interaction Similarity of Participants

For the current study, the strength of association between the CP and SP depending
on the interaction similarity of the participants is calculated by using the four MLPN’s.

To be able to conduct this analysis the following steps were accomplished in sequence:

e MLPN’s were created for each SG, carrying information regarding the sub-

categories of CP and SP in the sub-relations in MRN structure.

e The sub networks, representing each sub category for each presence were

extracted from each MLPN using Pajek ®.
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e Hierarchical clustering is implemented with all extracted sub-networks to
determine the positions of the actors in these networks. (See Appendix C to
examine the dendrograms created as a result of hierarchical clustering)

e The results of the hierarchical clustering, which are dendrograms grouping
similar actors according to their structurally equivalent positions, were used to
define categories for chi-square analysis. Dendrograms were cut into three
groups to reflect, maximum, minimum and medium interaction levels in each

sub-network.

e Chi-square and Cramer’s V values are calculated by using the categories
obtained as a result of hierarchical clustering for the dimensions of CP and SP
in order to analyze the strength of association between the CP and SP

4.5.1.1 Analysis of Cognitive Presence and Social Presence Depending on the

Interaction Similarity of Participants in BFV Social Group

For the current study hierarchical clustering is implemented for all four MLPN’s
representing the two SG’s. Nooy et al. (2011) explains hierarchical clustering as a
statistical technique to group vertices according to their structural equivalent positions
with the data of dissimilarity of node pairs. As a result of hierarchical clustering Pajek
® produces dendrograms. The dendrograms reflect the people who are similar to each
other in terms of their role/position in the network. See Appendix C to examine the

dendrograms.

The dissimilarity results can be stored as partitions in Pajek ®. For each group of
dimension of CP and SP, the position of individuals is stored as partitions in Pajek ®.
In other words, each individual is categorized according to interaction similarity in
each of the sub-network of CP and SP. For this study this interaction similarity
categories were divided into three levels representing, high-level, medium-level and

low-level interacting participants. Then, depending on these grouping, a chi-square
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test of independence was performed to examine the relation between each dimension

of CP and SP in terms of the interaction similarity of the participants.

Table 28 presents the pairwise analysis of chi-square and Cramer’s V values for the
dimensions of CP and SP for the KD SG. Cramer's V was calculated to analyze the
strength of association between the CP and SP depending on the interaction similarity
of the participants in the social group. The effect size for reporting the strength of
association between the variables were reported according to Kotrlik, Williams, and
Jabor (2011).

Table 28. Chi-square and Cramer's V Results for BFV SG

CP SP dimension df N X? P Cramer’
dimension sV
Triggering  Affective Exp. 4 35 9.63 0.05 0.37
Event Open Com. 4 35 2600 000  0.61

Group Cohesion 4 35 24.93**  0.00 0.60
Exploratio  Affective Exp. 4 35 17.07**  0.00 0.49
n Open Com. 4 35 37.82**  0.00 0.74
Group Cohesion 4 35 31.82**  0.00 0.67
Integration  Affective Exp. 4 35 20.76**  0.00 0.55
Open Com. 4 35 31.80**  0.00 0.67
Group Cohesion 4 35 40.79**  0.00 0.76
Resolution  Affective Exp. 4 35 6.17 0.19 0.30
Open Com. 4 35 8.95 0.06 0.36
Group Cohesion 4 35 6.87 0.14 0.31

*p <0.05, **p<0.01
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The chi-square results of the analysis of triggering event dimension of CP with
affective expression dimension of SP revealed that these two dimensions were not
related to each other at the .05 significance level, X?(4, N = 35) = 9.63, p = 0.05.
However, the analysis of Triggering Event dimension of CP revealed a strong
association between the open communication dimension, X2(4, N = 35) = 26.00, p <
0.01, V = 0.61, and group cohesion dimension of SP, X? (4, N = 35) = 24.93, p < 0.01,
V =0.60.

Furthermore, the chi-square results revealed that the exploration dimension of CP had
a relatively strong association with the affective expression dimension of SP, X? (4, N
= 35) =17.07, p < 0.01, V= 0.49. Also, exploration dimension of CP, was found to be
strongly associated with open communication, X2 (4, N = 35) =37.82, p< 0.01, V =
0.74 and group cohesion dimension of SP X? (4, N = 35) =31.82, p < 0.01, V = 0.67,
all at the .01 significance level.

Similarly, integration dimension of CP was found to have a relatively strong
association with the affective expression dimension of SP, X? (4, N = 35) =20.76, p <
0.01, V =0.55. Also for the integration dimension of CP was found to be strongly
associated with open communication X? (4, N = 35) = 31.80, p < 0.01, V = 0.67, and
group cohesion dimension of X? (4, N = 35) = 40.79, p < 0.01, V = 0.76.

Lastly, the chi-square results showed no statistically significant relation in the
resolution dimension of CP and the three sub categories of SP: affective expression,
group cohesion and open communication. For the affective expression dimension of
SP, the chi-square test found to be not significant, X? (4, N = 35) =6.17, p = 0.19, for
the open communication dimension of SP chi-square test found to be not significant,
X? (4, N = 35) =8.95, p = 0.06, and also for the group cohesion dimension of SP was
not significant X? (4, N = 35) = 6.87, p = 0.14.
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45.1.2 Analysis of Cognitive Presence and Social Presence Depending on the

Interaction Similarity of Participants in KD Social Group

Table 29 presents the chi-square and Cramer’s V values for the dimensions of CP and
SP for the KD SG. Cramer's V was calculated to analyze the strength of association
between the CP and SP depending on the interaction similarity of the participants in

the social group.

Table 29. Chi-square and Cramer's V Results KD SG

CP SP dimension df N X? p Cramer
dimension 'sV
Triggering  Affective Exp. 4 38 15.00 0.05 0.44
Event Open Com. 4 38  5651** 000  0.86

Group Cohesion 4 38 31.75** 0.00 0.64
Exploratio  Affective Exp. 4 38 29.56** 0.00 0.62
n Open Com. 4 38 41.78** 0.00 0.74
Group Cohesion 4 38 41.99** 0.00 0.74
Integration  Affective Exp. 4 38 15.92* 0.03 0.46
Open Com. 4 38 46.67** 0.00 0.78
Group Cohesion 4 38 28.26** 0.00 0.61
Resolution  Affective Exp. 4 38 1.67 0.80 0.15
Open Com. 4 38 6.39 0.17 0.29
Group Cohesion 4 38 10.43 0.34 0.37

*p <0.05, **p<0.01

The chi-square results of the analysis of triggering event dimension of CP with
affective expression dimension of SP revealed that these two dimensions were not
found to be related to each other at the .05 significance level X?(4, N = 38) = 15.00, p
= 0.05. On the other hand, the analysis of triggering event dimension of CP revealed

a very strong association between the open communication dimension, X2(4, N = 38)
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=26.00, p < 0.01, V = 0.86, and group cohesion dimension of SP, X? (4, N = 38) =
31.75,p<0.01, V =0.64.

Furthermore, the chi-square results showed that the exploration dimension of CP had
a strong association with the affective expression dimension of SP, X? (4, N = 38)
=29.56, p < 0.01, V= 0.62. Also, exploration responses dimension of CP, was found
to be strongly associated with open communication, X? (4, N = 38) =41.78, p < 0.01,
V = 0.74. Exploration dimension of CP, strongly associated with group cohesion
dimension of SP X? (4, N = 38) =41.99, p < 0.01, V = 0.74.

Similarly, integration dimension of CP was found to have a relatively strong
association with the affective expression dimension of SP, X? (4, N = 38) =15.92, p <
0.05, V =0.46. Also for the integration dimension of CP was found to be strongly
associated with open communication X? (4, N = 38) =46.67, p < 0.01, V = 0.78, and
group cohesion dimension of SP X2 (4, N = 38) =28.26, p < 0.01, V = 0.61.

Lastly, the chi-square results showed no statistically significant relation in the
resolution dimension and the three sub categories of social presence: affective
expression, group cohesion and open communication. For the affective expression
dimension of SP the chi-square test was found to be not significant, X2 (4, N = 38)
=1.67, p = 0.80, for the open communication dimension of SP chi-square test was
found to be not significant, X? (4, N = 38) =3.39, p = 0.17, and also for the group
cohesion dimension of SP was not significant X? (4, N = 38) =10.43, p = 0.34,

The results indicated that, CP was statistically associated with SP in exploration and
integration sub-dimensions, when examined in terms of interaction similarity of
participants in a networked learning environment. Also the first dimension of CP,
which is triggering event was found to be associated with open communication and
group cohesion dimensions. On the other hand, the highest level of CP, which is
resolution, was found to have no association with the SP in both social groups. Table

30 summarizes the chi-square and Cramer's V results for both social groups.
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Table 30. Chi-square and Cramer's V Results for BFV SG & KD SG

BFV SG KD SG
CP SP X? p  Cramer X? p  Cramer

dimension  dimension 'sV 'sV
Triggering AF 9.63 0.05 0.37 15.00 0.05 0.44
Event oC 26.00** 0.00 061 56.51** 000 0.86
GC 24.93**  0.00 0.60 31.75** 0.00 0.64

Exploration AF 17.07** 0.00 0.49 29.56** 0.00 0.62
oC 37.82**  0.00 0.74 41.78**  0.00 0.74

GC 31.82**  0.00 0.67 41.99**  0.00 0.74

Integration AF 20.76** 0.00 0.55 15.92* 0.03 0.46
oC 31.80** 0.00 0.67 46.67** 0.00 0.78

GC 40.79** 0.00 0.76 28.26**  0.00 0.61

Resolution AF 6.17 0,19 0.30 1.67 0.80 0.15
oC 8.95 0.06 0.36 6.39 0.17 0.29

GC 6.87 0.14 0.31 10.43 0.34 0.37

*p <0.05, **p<0.01

4.6 Summary

For the current study, an embedded mixed method design incorporating SNA was

utilized and the results are presented. The findings were presented under four main

sections. In the first part, demographics of the participants were explained. In the

second part, content analysis results were presented. In the third part, under SNA

results, the networks constructed for the study were explained and social network

analysis results employed for the current study were discussed in detail. Finally, in the

last part, the statistical analysis results were explicated.

The content analysis results revealed that the exploration sub dimension of CP was

dominant in both social groups. Also the two groups were differentiated especially in
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the CP-TE2, CP-IN4 and CP-EXO01 dimensions of the CP, which stands for sense of
puzzlement, creating solutions and messages not directly representing a standpoint,
respectively. Also both groups were less engaged in resolution level CP activities.
Two groups were also differentiated in terms of SP coding results. One of the most
important findings was non-existence of the some of the categories in different sub
dimensions of social presence: SP-AF1, SP-OC2 and SP-GC5, which stands for
expressing emotions, quoting from others’ messages and course reflection,
respectively. Another important finding was reflection of the role and usage

differences of the social groups in SP distributions of social groups.

The SNA results included the characteristics and the properties of the communication
networks. As a novel approach to construct networks in networked learning
environment, the SP and CP content analysis results were integrated into the network
structure in multiple relations network form. This new structure is named as Multiple
Layered Presences Network. As a result four MLPN were constructed, for both SP
and CP and for both social groups. SNA was conducted using four MLPN’s
constructed for the study. For current research, community detection, triadic analysis,
symmetric acyclic decomposition and blockmodelling were utilized to further explore
the community characteristics of the network respectively.

SNA results revealed were congruent with each other. The results showed that, the
communication network constructed in both networks had only one component which
means that there were no sub-networks within the SG communications. Also the
triadic analysis results revealed no strict form of ranking, rather a hierarchical clusters

model was found in both networks indicating a milder form of ranking.

Supporting the community detection findings clustrability was low in both SG’s.
Further analysis conducted with symmetric acyclic decomposition and
blockmodelling also supported previous results. Both analyses revealed a big cohesive
cluster in the center of the networks with regular equivalence within the cluster in the

center. The cluster in the center was found to be surrounded by individuals who were
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In one way interaction with this cohesive group. All these results show that the wall

discussions in social groups were unified around one big group.

And lastly, under the statistical results, the strength of association between the CP and
SP were presented depending on the interaction similarity of the participants in the
MLPN’s. The chi-square analysis revealed strong association between exploration
dimension of CP with open communication and group cohesion dimensions of SP.
Also the integration dimension of CP was found to be strongly associated with open
communication and group cohesion dimensions SP. However, no statistically
significant relation was found between the resolution dimension of CP and the sub
categories of SP which are affective expression, open communication and group

cohesion.
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CHAPTER 5

DISCUSSION AND CONCLUSION

5.1 Introduction

The main aim of this study was to analyze and describe how employees participated
and communicated in a networked learning environment within a corporate context by
exploring the asynchronous online discussions between the workers on the wall
platform of a corporate LMS. Therefore, the current chapter highlighted the findings
collected through content analysis of wall discussions, the SNA results examining the
characteristics of the communication network and the statistical analysis examining
the strength of association between CP and SP depending on the interaction similarity
of the participants in the MLPN’s. This chapter discussed the results in relation to the
previous research from the literature. Methodological concerns, practical implications

and suggestions for future research are also presented in this chapter.

5.2 Content Analysis Results

The results of the content analysis portrayed that, the discussions in the wall were
highly interactive. Only one orphan post, a post that was remained uncommented, was
found among the initiated 293 wall posts in both of the social groups (0.34% of the
total posts). On the other hand, the orphan post rate reposted in the literature is
comparatively higher. For instance, in their study investigating the networked learning
environment constructed in the bulletin boards of distance learning class,

Haythornthwaite and Gruzd (2012) reported 50% rate of orphan posts. Similarly,
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Akillt (2010) reported 3.71% of the total messages as orphan in an online fan
community. The low orphan message rate illustrates the quality and seriousness of the

communication in the analyzed context.

Furthermore, the initiated wall posts usually, took one-three comments in both social
groups; however, longer wall discussions were less common. Although, the
discussions were not long, the content analysis proved that, the messages were

meaningful and related to the context.

The exploration level was the most coded phase of CP in the current study and the
resolution phase, which is the highest level of CP was the least coded category. This
result was supported by the findings of the previous studies from the literature
(Gunawardena et al., 1997; Garrison et al., 2001; Pawan, Paulus, Yalcin & Chang,
2003; Kanuka, Rourke, & Laflamme, 2007; Rourke & Kanuka, 2009). These
researcher were reporting higher code percentages in the exploration level and lower
percentages in integration and resolution levels. This meant that employees in both
social groups were mostly showed exploration level of cognitive activity, searching
for solutions to the problem, but they were less able to integrate information and come

up with solutions to the problems in the networked environment.

The content analysis of CP resulted in some differences in terms of the distribution of
CP sub-levels for the two social groups analyzed. These results stood as a reflection
of the different purposes of using those specific social groups. For instance, in KD SG,
the integration level CP indicator, CP-IN4, which was implying explicit solutions put
forward by the participants were found higher, where issues related to system are
discussed; in comparison to BFV SG where new ideas were discussed. Similarly, in
KD social group, triggering event category of CP was found more frequently than
BFV social group. This is an expected result, as the KD SG was engaged in a
collaborative activity that mainly depend on the reflections about the company’s own
professional work and responses to problems faced in the networked learning
environment. For instance, codes representing explicit solutions by participants were

more common in KD SG in comparison to BFV SG. These results revealed that KD
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SG members were more engaged in solutions in comparison to members in BFV SG
in which new ideas are discussed. These results clearly portrayed the use of two social

groups with different functions.

When we examined the results of SP, it was seen that in both groups open
communication was the most coded category of SP. This revealed that people in the
network learning environment can interact openly without using unconventional

messages in this networked learning environment context.

Another finding regarding the content analysis was about the coding indicators and
the categories of the SP and CP. Although both presences are used by many studies in
the literature (Akyol, 2009; Akyol, Vaughan, & Garrison, 2011; Garrison & Arbaugh,
2007; Shea et al., 2010) it is found out that, the categories of the presences didn’t meet
the needs for content analysis for the current research. Therefore, some supplementary
codes had to be added such as CP-EXO1 for messages not directly representing a
standpoint, SP-OC45 for messages reporting problems and SP-OC46 for messages
which respond to problems. Furthermore, some of the categories of SP were not coded
at all for both of the social groups: expressing emotions (SP-AF1), quoting from
others’ messages (SP-OC2) and course reflection (SP-GC5).

This situation might be originated from two reasons: the first is related to the context
of the study. The literature about COI is mostly conducted in formal education settings
such as online and blended learning environments in higher education, graduate
courses and etc. The context of the current study, which is an informal learning
environment within a corporate training LMS, clearly differs from those contexts. This
alteration of context might result in requirements for modifications in the SP and CP
categories. Therefore, further research in similar contexts is required to validate SP

and CP constructs.

The second reason for the need of modifications in SP and CP predictors for the
current study might be the lack of teaching presence in the current study. The analyzed

networked learning environment did not include any explicit teaching effort. On the
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other hand, COI was formed of three constructs one of which is teaching presence.
Although teaching presence was not used for analysis in this research, the assumptions
related to teaching were found to be evident in other constructs. For instance, SP-GC5,
code representing course reflection, was not coded at all in the current study. This code
and the indicator clearly carried an assumption of a course context. Therefore, this
study in which no course structure was present revealed that, SP and its codes and
constructs are needed to be revised to be used in the corporate training settings.
Otherwise, further content analysis frameworks are required to assess online learning

in corporate online learning contexts.

5.3 Social Network Analysis

5.3.1 Characteristics and Properties of the Communication Networks

Networks are made up of two basic components which are ties and nodes (Wasserman
& Faust, 1994). Therefore, the first step in conducting network analysis is to have data
in the form of network nodes and ties. The definition of ties and nodes can vary
significantly depending on the network coding procedures and the related
assumptions. For the current study, the coding framework by Manca et al. (2009),
which included semantic procedures enriching the communication flows, was
employed to form the networks from the wall discussion data. In addition, each
relation between the actors was designed to have a value in terms of both SP and CP.
In order to define these relations into network structure, the current study used MLPN
structure (the related networks are detailed under section 4.4.1). Robins and Pattison
(2006) underlines, multiple relations network, implies that there may be multiple types
of interactions and exchange present between people forming a network. In the current
study, by using MLPN structure, the value of multiple relations arousing from sub
levels of SP and CP were preserved under different relations within one network. This
situation also enabled us to illustrate the network structures in sub dimensions

preserving the value of content analysis in the relations not only the individuals.
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Cela et al. (2014) conducted a systematic review and examined the networks used in
learning sciences related studies. The writers reported that, among 37 studies reviewed
36 of them to one mode, explaining either student-student relationship or the student-
teacher relationship. The writers also mention about only one two mode- network.
However they did not provide any information about multiple relations networks
(MRN). The review of the literature did not reveal any learning sciences related studies
using MRN as network structure in networked learning environments. The current
study used MRN, a different form of one-mode network, in order to integrate CP and
SP content analysis results into network structure. That special form of structure is
named as multiple layered presences network (MLPN).

The SNA processes has portrayed that, examining networks with MLPN structure had
effects on SNA calculations. Therefore, the current study provided a rationale for
further studies to implement MLPN in formation of networks in networked learning

environments.

We examined the characteristics, the density and average degree results, for the
constructed four MLPN’s. The findings supported the findings from the content
analysis. For instance, resolution sub-dimension network for CP, in both social groups
(Network 2.4 and Network 4.4), had the lowest average degree and density values,
presenting the weak resolution level communication network constructed in the
networked learning environment. Correspondingly, open-communication sub-
dimension network for CP, in both social groups (Network 1.2. and Network 3.2) had
the highest average degree and density values, representing open-communication

communication network constructed in the networked learning environment.

5.3.2 Community Detection Analysis Findings

For the current study, we examined community structures by employing modularity
optimization on Pajek ®. Modularity optimization method, proposed by Blondel et al.,
(2008), was conducted to identify communities. As Blondel et al. (2008) noted,

137



searching for previously unknown community structures may reveal practical

modules, such as digital groups in informal communities.

In the current study, however, the examined social groups resulted in high modularity
results for one cluster only. In fact, this analysis was related to the homophily principle
in SNA (McPherson, Smith-Lovin & Cook, 2001). As Borgatti and Foster (2003)
underlines, homophily principle assumes that, individuals who have similar traits are
more eager to interact with each other (p.999). The results of the study revealed that
each social group formed a whole within the group, rather than being divided into
small units of communities as anticipated with homophily principle. In fact, this result
was a remarkable result as Sosyal 2.0 was an informal knowledge sharing environment
aimed at arranging social groups among same interests. As the enrolment of a social
group was voluntary, the social groups were self-organizing, that proved that, the wall
platform, guided by informal learning within a corporate LMS was able to form rigid

communities within the corporate learning context.

5.3.3 Discussion of Triadic Analysis Findings

The triadic analysis was conducted for both social groups including all the four
MLPN’s used in the study. The properties and the details of the analysis are detailed
under section 3.8.3.4.2. Triadic analysis assesses whether a network shows dominance
of any triadic relations, when it is examined in terms of micro-level patterns of triads

and the related models.

The findings revealed that the 300 type of triads were found more than expected for
inall MLPN’s (For KD, 3.46 and 32.75; For BFV, 233.63 and 204.22). Especially the
ratio is very high for BFV SG. This situation indicated a balanced relationship in
between the members of the BFV SG in the communication network. BFV SG aimed
at exchanging ideas between the group members in order to find new ideas. Therefore,
we can assert that, the participants of the BFV SG exchanged ideas mutually in a

balanced arrangement as presented in Figure 27. However, the balanced model did not
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account for the whole network as triadic analysis findings indicated other less

/
Ja)

@

restrictive models.

Figure 27 Type 300 triad (Balanced Model)

The triadic analysis results revealed that, both KD SG and BFV HG was conformed
to the hierarchical clusters model, with chi-square statistics highly significant at .001
level (p <0.001). 210 type of triads were found more than expected for in all MLPN’s
(For KD, 17.06 and 21.19; For BFV, 7.74 and 6.95). As, Nooy et al., (2011) notes, in
Pajek ®, the triad census are listed in sequence that least restrictive model is listed as
the latter. That is why, although balance and clustrability models have been found
more than expected by chance as a result of the triadic analysis, we characterize both
of the networks as hierarchical clusters model. The hierarchical clusters model, points
out a hierarchical structure in the network with “a mild form of ranking within a
group” (Nooy et al., 2011, p.209). Then we can talk about hierarchical structures in
the wall discussions of the social groups in Sosyal 2.0. This finding should be
emphasized, as the social groups in Sosyal 2.0 are not assigned any pre-leader or a
teacher initially. Both groups are self-organizing. We can conclude that, in corporate
networked learning environments, when wall discussion networks are examined, the
online self-organizing social groups formed a unified one cluster, with hierarchical
clustering structure within the groups, reflecting a mild form of ranking among

participants.

Another prominent result was about the forbidden triads found in both social groups.

The forbidden triads 111U and 201 were also found more frequently than expected in

139



both social groups. This situation tells us the communication networks in online
discussion postings cannot completely be described with one or more models taking
place in triadic analysis. Rather the mentioned models provided us clues about the
structure of the communication network but did not give a strong result about the

comprehensive dominance of any triadic relations.

Especially, the 201 type of forbidden triad was found more frequently than expected
with high frequency values in both groups (For KD, 6.19 and 5.14; For BFV, 14.87
and 13.77). This situation showed that the communications in both social groups were
characterized by the 201 type relations to some extent. The triadic analysis model
accepts the 201 type triad as a forbidden triad. Triad 201 (see Figure 28) contains two
reciprocal relations and a missing tie between the two vertices. The hierarchical
clusters model accepts nodes with reciprocal relations to be in one cluster; whereas it
accepts if there is a missing dyad, the nodes fit into different clusters. As these two
assumptions of the hierarchical clusters model contradicts in 201 type of triads, the
triad is accepted as forbidden in triadic analysis model (Nooy et al., 2011). On the
other hand, it is meaningful to have such a triadic relation in networks representing
communication. The triad, explains a mutual relation between two different pair of
nodes and a hierarchical relation between the two other nodes. I think the dilemma
with the 201 type of triads is that, it asserts a hierarchy to some extent, but it can’t be
explained with the assumptions of the models contained in the triadic analysis.
Therefore, as a researcher, | assert that, the triadic analysis model should be further
extended to examine the existence of 201 triads.
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Figure 28 Type 201 triad

In social sciences, the existence of a formal and/or informal ranking is recognized.

The formal ranking is exemplified with the hierarchy in army.

On the other hand, the informal ranking is not apparent, it is rather reflected “in the
opinions and behavior of people toward each other” (Nooy et al., 2011, p.204). The
results of the triadic analysis of our study indicated that, there is no stark ranking in
both social groups in Sosyal 2.0. Being designed as a social learning environment in
corporate context, social groups in Sosyal 2.0 do not have a pre-assigned leader or an
instructor/teacher. Furthermore, the social groups are self-organizing. The results of
the triadic analysis showed that, this formal situation is also reflected in informal
ranking structure. No informal ranking is observed except for the mild form of
ranking, hierarchical clusters, within the group. We can conclude that, the
communication is taking place within one group and the flow of information is taking

place within the groups with mild form of hierarchy.

5.3.4 Discussion of Symmetric Acyclic Decomposition and Blockmodelling

Analysis Findings

Networks may have hidden structural hierarchy in which some actors are more
connected to each other than the others. In order to further analyze the hierarchical
structure indicated by hierarchical clusters model in triadic analysis findings, both
symmetric acyclic decomposition and blockmodelling analysis were conducted on
both of the social groups, which are both the self-organizing, to find out whether there

is hidden structural hierarchy or not.
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Symmetric acyclic decomposition is put forward as a complementary analysis to the
blockmodelling analysis in literature. (Doreian et al., 2000). Analysis revealed similar
nested group structures for both KD SG and BFV SG. Both groups resulted in one big
strong component having reciprocal relationships among participants. Symmetric
acyclic decomposition analysis showed that in KD SG, 29 nodes among 38 and in
BFV SG, 23 nodes among 35 reflected an acyclic characteristic. This cluster
represented attached individuals within the network. Blockmodelling analysis also
supported this finding. These nested groups arouse as regular equivalent groups the

remaining nodes occurred to be attached individuals to this connected structure.

Similarly, Beck, Fitzgerald and Pauksztat (2003) was concerned about the core-
periphery structures of preservice teachers’ self-organizing online discussion groups.
Different from the results of the current analysis, the writers reported an ideal core-
periphery structure: “Core members exchanged many messages with many different
others, while periphery actors exchanged fewer messages with fewer others” (p.319).
Likewise, Wang's (2010) study examined networked learning environments at
university level and reported definitive core-periphery structures. With this respect,
our findings are not supported by the literature regarding the core and periphery
groups. In this study, we rather faced a core group surrounded by some individuals

who have very limited interaction with each other and the core.

The groups in Sosyal 2.0 are self-organizing groups, which have no assigned leaders
at the formation stage. Unlike the networked learning environments examined in
higher education context, the social groups in Sosyal 2.0 do not have a pre-assigned
hierarchical structure like student-teacher or moderator-member. However, as Beck et
al (2003) underlines, “in unassigned, initially leaderless groups, a stable influence
hierarchy and role system will emerge and persist after initial instability” (p.313).
Although, no initial group leader was assigned to the social groups in Sosyal 2.0, the
results denoted a tightly connected core group emergent in both social groups. But the
periphery structure is not apparent yet. De Laat, et al. (2007a) asserts that the structure
of the network can change over time and this provides chance for each actor in the
network to have position in the core or in the periphery. Therefore, we might conclude
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that, the periphery structure might occur in time but we don’t have enough evidence

regarding this finding provided by the current study.

Except for the similar nested group structures, two social groups reflected different
depth structures as a result of the symmetric acyclic decomposition. In KD HG, only
one of the users, Iramen, had an exceptional case; he had one way integration towards
the nested group. Taking the coding procedures into account, he might have asked
some questions but not got the answer. In fact, he seemed to get behind the information

flow. The remaining individuals were receiving information from the nested group.

In BFV SG there was a more complex structure. Salvoil was in a similar structure with
Iramen having a one way interaction with the nested group. Hyocih had a place in
between Elunor and the group. Sgomen, Sbumen and Ttamen had information flow
from both the groups and some other individuals. This communication network had a
four layered structure but we don’t know the exact position of the layers and
individuals in terms of ranking, as this layered structure was reflecting the hierarchical
clusters structure in the network was not purely ranked. We can conclude that except

for the core group the individuals attached have different positions in terms of ranking.

5.4 Discussion of CP and SP Depending on the Interaction Similarity of
Participants

We examined the strength of association between the cognitive presence and social
presence depending on the interaction similarity of the participants calculated by using
the four MLPN’s constructed. The results revealed that, in both social groups,
triggering event phase of CP was related to open communication and group cohesion
categories of SP. Also, exploration and integration phase were related to all categories
of SP. On the other hand, resolution phase did not reveal any relation with the

categories of SP.

Interaction similarities of participants are defined by the positions of the participants

in the network. As Nooy et al., (2011) explains, “in social network analysis, a position
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IS equated to a particular pattern of ties” (p.265). Therefore, with this finding we can
assert that, the actors in the network were found to be related in terms of cognitive
presence and social presence, except for the resolution level of cognitive presence,
when the relationship is examined in terms of similarity of members’ positions in the

network.

Correspondingly, cognitive presence and social presence are reported to be connected
to each other in many studies in the literature (Shea & Bidjerano, 2009). The current
study conducted in corporate training context, where no teaching effort was present.
The online learning environment was informal, social learning environment, where
learners were acting freely depending on the rules and regulations of the system, but
not the teacher in the environment. Therefore, no teaching presence was present.
Similarly, Lee (2014) conducted a study in the graduate course context and he also did
not include the teaching presence in the study. Supporting our findings, Lee (2014)
also reported that social presence and cognitive presence are correlated to each other.

Lee (2014) also studied the relationship between CP and SP by examining the online
discussion board messages of college students by using the community of inquiry
(COI) model for analyzing qualitative data. He concluded that, social presence and
cognitive presence are positively correlated. (p.49). On the other hand, the results of
the current study suggested that, the CP and SP are related if CP is in the first three
levels which are triggering event, exploration and integration but not the highest level
which is resolution. The result of the current study conflicts with the findings of Lee
(2014) from this respect.

Supporting the findings of the current research, Wang, (2010) also reported strong
relationship between the position of the actors in the network, in terms of their
coreness values, and their level of knowledge building in the network for the first three
levels of knowledge construction which are information sharing, consolidating
understanding and negotiation of meaning levels (p.20). Similarly, Wang’s (2010)
findings didn’t reveal a relation for the highest two levels of knowledge construction,

which are knowledge modification and constructed knowledge use.
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Although the studies point to the existence of a correlation between SP and CP, we
cannot conclude a direct positive correlation with these two constructs within the
corporate training context. Especially, the highest level of CP, resolution, did not result
in any association between the dimensions of SP, when it is examined depending on
the actors’ roles and positions in the network. Supporting our findings Garrison and
Cleveland-Innes (2005) conjectures that, SP is a required but inadequate requirement

to create a COI and to support higher levels of knowledge acquisition.

The results reflected that the first three sub dimensions of CP which are, triggering
event, exploration, and integration are strongly correlated with open communication
and group cohesion levels of SP. In fact, this finding is a reflection of the social
environment, where members can communicate effectively with a unity and cohesion
between the group members, and in that environment they can initiate discussions and
openly explore ideas. The correlation results asserted that in such a social climate the
SP of the participants were found to be related to the first three levels of CP but not

the highest level which is resolution.

Therefore we can conclude that, although the networked learning environment
provides a suitable network structure as discussed in social networked analysis
findings for open communication and discussion and although the participants reflect
SPinall levels in addition to CP in triggering event, exploration and integration levels;
it is hard for employees to reach at the resolution stage in networked learning settings

in corporate context.

5.5 Practical Implications

Implication 1: An LMS with social interaction abilities, allowing knowledge sharing
and collaboration with informal learning principles, in the corporate context can
provide opportunities for employees to show their social presence by openly

communicating, discussing to integrate ideas.
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The current study aimed to explore the use of LMS with social interaction abilities by
examining employees’ discussions on an online wall platform in the corporate context.
The results of the study revealed that, employees participated and communicated in
the wall platform and gone through quality discussions without orphan messages and
very high response rate. In addition, the content analysis results clarified that,
participants were mostly engaged in exploratory activities within the learning
environment despite the low rate of resolution level messages in the environment.
Goggins et al., (2013) mention that the information to comprehend, outline and
unravel the problems in the workplace does not exists; however, these are created
progress and in a shared environment in a process of outlining and answering the
problem. The writers underlined that in a place where the answers of the problems are
not acknowledged, the media should “provide the opportunity and resources for social
debate” (p.31). The findings of the current study revealed that, in a workplace
environment where social learning is implemented, online networked learning
environments can provide an environment for employees where they can show their
social presence by open communication and discuss and integrate ideas their
cognitively. Also, the results of the content analysis also supported this implication.
The results of the content analysis showed that, two social groups evolved in such a
structure that, the code distribution of CP and SP clearly reflected that, they served for
their establishment aim. This situation also implied that, companies can benefit from

the informal online networked environments.

Implication 2: Learners can form social groups without any pre-assigned leader or
moderator and they can reach up to integration level CP in an informal learning

environment in corporate context.

Most of the studies conducted in literature examine the SP and CP in higher education
context with a pre- assigned leader or a teacher. However, in the current thesis we
examined an informal learning environment in corporate context, employees can get
together around a shared interest and operate according to defined initial aim of the

social group when reaching up to the integration level of cognitive presence.
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Implication 3: In corporate training context, it is possible to have social groups
operating according to their establishment aim without any informal ranking in

communication in an informal, online, networked learning environment

In Sosyal 2.0 social group membership was based on a shared interest on a specific
social group which is defined in the social groups’ definition. Although there was an
initiator of the SG, there were no pre-assigned leader or moderator in the social group.
The examined social groups did not result in any strict form of informal ranking and
did not show strict dominance of a group. Rather SNA resulted in large cooperating
communities. Also content analysis results support that, they were operating around
the defined initial aim.

Implication 4: The current study implies that, in an online networking environment,
the actors’ similarity in terms of their ties, each other, and the other actors in the
networked environment can provide clues about the presences of people in the

networked learning environment, in corporate context.

This implication puts forward that, tools con be incorporated in learning management
systems which can follow and calculate the network metrics of t participants can be
utilized by learning management systems or similar learning environments offering
networked learning opportunities. However, further investigation of these
relationships between the social network metrics and the related presence constructs

is needed for the similar learning environments.

Implication 5: SNA, a useful tool analyzing networks can and should be used in the
networked learning studies by implementing embedded mixed method design with
SNA.

This study also put forward some methodological implications. The qualitative and
quantitative methodologies offer various opportunities to understand and examine the
networked learning environments, On the other hand, the nature of the networked

environments naturally complex, so that some of the aspects of networked learning
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environments can only be revealed via the opportunities offered by SNA as supported
by other scholars in the literature (Aviv et al., 2003; De Laat et al., 2007a; Tirado et
al. 2012; De Laat et al., 2006; Wang, 2010; Haythornthwaite and De Laat, 2010;
Enriquez, 2008). By embedded mixed method design incorporating SNA, the current
study claims that SNA is a useful tool and should be used in the networked learning

studies.

Implication 6: Multiple layered presences network (MLPN) can be used to analyze
networked learning environments with preserving data from multiple dimensions of

presences in network formation and integrating content analysis with SNA.

When conducting research with SNA, how network is formed is an important concern.
The decisions made while forming the network affects the assumptions, results and
therefore implications of the analysis conducted. The literature implementing SNA in
combination with CA does not provide any solid or agreed method explaining how to
integrate CA results into the network in network formation process. Some studies do
not even give a clue about how they integrated CA into their SNA analysis. In the
current study we implemented a novel method to integrate content analysis results in
terms of CP and SP into the network called: MLPN. In their network structure, we
gathered the relations under the sub dimensions of SP and CP forming a multiple
layered network structure. In this method the CP and SP values are presented in
different layers of the communication network. This structure enabled us to see the
sub-dimensions of the relations and work on them when needed. For instance, the last
research question, in which social presence and cognitive presence relationship
examined in terms of the interaction similarity of the participants, the values form the

sub-layers are utilized.

This MLPN structure is completely novel and used in this study for the first time when
integrating SNA with CA. As a result, the current study implies that, MLPN can be

used in integrating SNA and CA in networked learning research.
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5.6 Suggestions and Implications for Future Research

This study was conducted in a corporate setting. The difficulties in reaching the data
in corporate learning settings make similar researches rare in the literature. The current
study was also limited to data from only one company and from two social groups
within that company. Studies examining broader context are required in order to get

more insight and increase generalizability of the research conducted.

The current study was conducted in cooperation with an e-learning company. This was
the only possible way that we could reach data from the corporate training field.
Especially when the networked learning is conducted in corporate context, reaching
data becomes a real problem. Further studies examining corporate learning at
workplace can be possible by designing and conducting broader research projects in
coordination with other companies from various industries and this research should be
sponsored by governmental agencies so as to support national development. This is
the only way to reach wider population to study networked learning environments in

corporate training settings.

Furthermore, the current study investigated the resultant networks constructed in the
corporate learning environment limited to a time period. However, De Laat et al.
(2007a) argued the participation in the networked environments evolve in time (p.99).
Therefore, the evolution of network in time in corporate learning environments stands

as a research area to be investigated.

The content analysis results of the current study revealed that CP and SP coding
categories did not completely answer the needs of the current study conducted in the
informal learning settings corporate context. During research, we had to implement
new coding categories and some of the categories of social presence were not coded
at all. This situation might be originated as result of the difference of the context and

the social learning perspective. Therefore, further research in similar contexts is
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required to update SP and CP to be used in similar contexts. Otherwise new constructs

should be developed to be able to examine learning in informal learning settings.

Another issue faced while conducting this study was, hardship of content analysis.
Content analysis requires too much time and effort. This situation resulted in
limitations in the scope and the data. Conducting content analysis by automated
systems integrated in networked learning environments can be more powerful to

examine to provide insight about the content.

Furthermore, the social network constructed within the current study was also
constructed by hand and CA was integrated into the social network by employing
MLPN structure put forward in the current study. However, there are some automated
systems in the literature. If those automated systems can be integrated into learning
management systems, the effort of network formation can reduce, and research can be
conducted with wider population. If such an automated learning environment would
be possible, the results would be more generalizable when analyzed. Also the human

mistake can be reduced in this way.

The current study is limited to the online discussion data gained from the LMS.
Gathering data via interview or conducting ethnographic research can add new
insights to the phenomenon studied.

The research question handled in the current study is a part of a greater research area
which is workplace learning. This research area is a cross section of many other
research areas such as management, information systems, cultural studies, etc. In this
study we only handled this question via educational technology research lens.

Therefore, the study is open to study from other perspectives as well.

The current study puts forward a MPLN structure in which SP and CP content analysis
results are imported into network structure with sub-categories of the constructs.
MLPN structure enables us to layer the interaction among the actors of the

communication network and also to preserve the line values between the same people
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but with varying presence indicators. In addition, with this structure, the content
analysis results were imported into the relations between the actors; but not the actors
themselves. This MLPN structure can be used in upcoming studies and with further
CA tools with several layers. Also other constructs from the literature can be examined
with the MLPN perspective with SNA.

Learning sciences studies, employing SNA are very limited in Turkey. Therefore the
current study, which is conducted in the corporate learning context can stand as a guide
for the further studies while implementing SNA. Also, studies using two-mode
networks should be conducted to gain insight about actor-object relationship in

networked learning environments.
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APPENDIX A

FORMS

Tarih\Z/ £/ 201

Sirket Bilgi Paylagim Sozlesmesi

Didem TUFAN tarafindan ODTU-Fen Bilimleri Enstitiisi-Bilgisayar ve Ogretim
Teknolojileri Egitimi alaninda devam eden doktora tezi kapsaminda Kurumsal e-6grenme
ortamlarinda, online bilgi paylasiminin nasil gerceklestigini anlamaya yénelik arastirmasi
icin, Enocta icinde kullanilan, Enocta Egitim Platformu icinde bulunan Sosyal 2.0 online
paylasim verilerini (Ogrenme Yénetim Sistemi Loglarini) kullanmasinda higbir sakinca yoktur.

Kisilerin gizliligi ilkesine sadik kalmak ve verileri arastirma kapsaminda, sadece
bilimsel amaglar icin kullanmak kosulu ile, sistem veritabanindan excel olarak aldigimiz

verileri Didem TUFAN ile paylasiyoruz.

Enocta (Avez elektronik A.S)adina
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Figure 29 Company information sharing form

171

>3



UYBULAMALI ETiK ARASTIRMA MERKEZi ORTA DOGU TEKNIK UNIVERSITESI
APPLIED ETHICS RESEARCH CENTER MIDDLE EAST TECHNICAL UNIVERSITY

DUMLUPINAR BULVARI 06800
CANKAYA ANKARA/TURKEY
1:+90312 21022 91

il L L T

www.ueam.metu.edu.tr 161 12014

Gonderilen : Prof. Dr.  Soner Yildirnm
Bilgisayar ve Ogretim Teknolojileri Egitimi

Génderen :  Prof. Dr. Canan Stimer é’—&

IAK Bagkani Vekili

ligi . Etik Onay!

Danismanhgini yapmis oldugunuz Bilgisayar ve Ogretim Teknolojileri
Egitimi Bélumu 6grencisi Didem Tufan'in “Investigating Online
Knowledge Sharing And Collaboration: A Multi Method Study
Introducing Socral Network Analysis In Corporate Learning Context /
Online Bilgi Paylasimi Ve Birlikte Calisma: Kurumsal Ogrenme
Ortamlarinda Sosyal Ag Analizini Sunan Cok Yéntemli Bir Arastirma”
isimli arastirmasi “insan Arastirmalari Komitesi” tarafindan uygun

gorulerek gerekli onay verilmistir.

Bilgilerinize saygilarimla sunarim.

Etik Komite Onayi
Uygundur
16/11/2014
Prof.Dr. Canan Stimer
Uygulamali Etik Arastirma Merkezi

( UEAM ) Baskani Vekili
ODTU 06531 ANKARA

Figure 30 METU Applied Ethics Research Center, Institutional Review Board (IRB)
approval form

172



APPENDIX B

CODE BOOK FOR COGNITIVE PRESENCE CODING INDICATORS AND
EXAMPLES

173



(: sn yum AsSue Ajzueisuod si swy x|
SWIS } ‘puUelS M dJaYyM WoU4 ‘1eyl ddueyd ued 9\

(: sayse J19y1 wouy asu |1m Aaya ‘oS

¢ UOI1BZIIOYINE JO 1IOS JUDIBIP

e uo puadap 3uiy3 Sunessd-dnoid ayjy seoq sdnoud
pa31eaJd aney syulod ¢ Y3m 3soy3y 18y} 935 | ¢¢¢dnoud

e 3]1B39J2 0} paziioyineun we | Ing suiod G aney | ‘sAng

éSI1Yl 404 Aujua ue a1ea.d am ue) ¢ (oyoyd ppe
‘9|14 914 ppe 01 SaU0 ay3 31| Isnf) ||lem ayl uo AdAuns
lUlW Wal-auo e ppe 031 pado|anap aq Jusuodwod e ue)

Alunwwod

(- 10dnjo 1q13 10M01z1y 1]y2.4118 auljuo ayl
2219 sw) pourynq 2)A9q Ipus “ZLNIgaMSIZP NuO UM (Uoelojdxa) XTI
aouablianiq
uiodpuels
(+ yowap AvPYPIVIOP UIPULI]IIY esjussaldas  T0X3-dO
Apoalip 10N

uoneJo|dx3 :T1 A1obs1eD gNS 4D

¢Hng

1 2d1y1o4 41q 1y40f 14D]0 dniD “wna0dn.103 vjdn.i3
Lppynpang$njo uriaiSry uvjo wond g ;; ; yod wnypod
DULANISN]O dnas vy Ava uiuond ¢ ‘ADJSPPYYID D]

lusWia|Zzznd JO aSuUasS ¢31-d0

ikl

A171g05Y 1pdoy w1 1713]1 DJUNUNG J 1 41]1G2]141781]23
Juauoduiod u1d1 111220 41q apu1yds (DPUIPD] 2]Y2 WIS
‘3]0 vASOP) aWaya 18xUR 1UIW YNINJ0S %] edeAng

wa]qoid aziubodey T31-dD

1uaA3 Buriabbiay :T A10bs1eD QNS 4D

a|dwex3 uonduasaq 3pod

sojdwex3 pue sio1ea1pu] Buipo) aaussalid aAlIUBOD 1o Yoog apo) TE d|qel

174



‘sndwed ay3 uo paJsa3sidal-uou suosiad syl Ag paMsIA
SI 9HSgaM 3yl UBYA\ ‘SSdoe 01 uado 3q ||1m sisod
pue nuaw Yaiym A13Udpl UBI NOA *SS2I. 19UJdU|

9y} 01 93ed |euostad JnoA uado ued noA ‘1] NoA §|

¢ .80]q Aw uj 3s50d Syl apnjaul,, Xoq 2I3Yyd ay3 uey}
Jayles ,SaYI7 pue syuswwo),, 91| Xoq 32ayd e 3uiney
1noge 1eym ‘JaJesd 1q e 1daduod ay3 S)ew 03 JapJo u|

[14N] :3y8isul ue ani8 ued s|dwes e sdeylad

¢ W1sAs a8peq ay3 uo 109449

ue dAeY uoln}Isul ay1 Jo 1sanbau ayl uodn asiadxa
papJeme aJe oym suosiad ayi pjnom moy ‘sueaw
|ewJou Aq 14adxa ue aq 031 3Nd1Ip AJBA SI U BIIYM -

épI914 B Ul 9s134adxa papieme 3uiaq 4o} 0
|eAsos uo puads 03 s1 uossad e swiy |B101 Y3 SI IeYM-T

*Japuom noA suoiisanb

J39Y10 3y} se |[am se s3uimo||o} 3yl Inoge suoluido
JnoA 33e3s 01 noA Yse Ajpuy | "3s1adxa O’ |e120S
S11sow ay3 pulw Aw saidnaooaud jeyy uolisanb ay

pp vavjuodisyuof 1o31p 1yaputdi 2j1s ‘uvjioliupdpl
142]2]81 1q13 winiod ouua3aq apuLiapyip.a13

A2[181Y undvuijo 1314vy 2, snAWDY ZNUnNs.1041j1qa>as
113voV]0 Y15V uIZ1uLw]1zd 13uvy 24 ulL)nuaw |6UeH
"ZNUNSA0A1]1GDID 210UA2JU1 ZIUISAD]IP 1Z1IUDJADS [2S1STY

énpanjo

JISDU DS]O X0q Y22y 41q 1G13 , Y150 Duiniof aa duua32q
1Znd ng,, UDPUISISD 1SVWL]O J2U DYDP ZD.A1G UTUDAADY
outiad 1,x0q yo2yo ,, uisjp o4 vpuin,301q 1zvd ng,

[1dN] apgaasn ayy 1y7aq yau10 41q yndny

JA2]1y12 J1SVU
TUIUID]SIS 12204 1SDUL]O AD]181Y UDJLIDA YJUDUWIZN D)1 132]S1
UNWNANY UIY1 L0Z YOO YDui]o uvwizn uvp.avjjol [p3o( -z

JApAvpDY 2u W]do] 2418 U2Y123 152ULIIIAH
Dp,()°Z [PASOS u1d1 Y1upwIzn PPNUOY A1q UIUISTY A1 -T

‘wnaoA1pa

DOLL 1ZIUDWZDA 1ZIUIID]NAOS L231P UDJIYD) DZIULYD
a4 1Z1U142]SN403 1]13]1 DLDINLOS 1YDPISVSY “YIJUDUZN
yvp, ()°7 [PLSOS NUoy UvjIyv] Y05 U PUMIYD WIUdG

Bulwiolsurelg

suoIyelapISu0d
10J suonsabbng

abueyoxe
uoIeWIoU|

abessaw ajbuis e
ulyum (uoneiojdxa)
ERIERIEI g

GX3-dO

¥X3-dO

€X3-d0

¢X3-d0

(penunuoo) sajdwex3 pue sio1ealpul Buipo) adussald aAnIubo) o) Yoog apo) TE 9|qel

175



1U344Nnd 3y} usym ‘Ae|d 9|8o09 pue 103153 ddy
uo suoijedljdde dojanap 03 a9 Isnw Apdond ay3 yuiysy |

¢ Inoge AJo3s ss220ns Aue 24ay3 S| “Suliqg 1M 31 Hyauaq

JO 10s 1eym auiSew Jouued | ‘AJois Jayloue s Suiyl
SY1 YL {wied siy} Jo siseq ay3 sl 1By M "Aym mouy jou
Op | INQ “WJ0IS UBY) D|qIX]} 2J0W S| 3 ‘MOUY | Se Je} sy

‘uonejiaul

1ey} wouy Juspuadapul 193k dnou3 ay3 paulol noA pue
dnou3 ay3 pauiol noA aio4aq dnou3 paie|al syl wody
uollelAul ue paAldaL noA ‘Ajgeqoud 1SolA “9||Inle|d
‘2asn dnoJ3 e 03 JuUas 3¢ UL Uolle}AU| diySiaquaw ON

"s198pIM Ul papn[oul aq ued
1US1U0D UOI1BD1}II0U Y1 ||V ¢1S1] JoYyloue ayew 03 paau
am op ‘Jadnuy| 'Xoq 3Y3 U] SUOIIBII}II0U JNO ppe S 397

"UO J33B| SMIIA

98ueyoxa pue anss| S1Yl SSNISIP ued am agAe|A “Jayau
91ISgaM 3Y3 UO SUOIIdUNY JBYI0 Y1 O3 SS3II. J0UuUed
Aay3 ‘s3sod JnoA uo JusawWwWod 40 31| Jouued Asy}

apunuo zo3 142)31y A1ZDY] "20U2q 1]DUL]O YoULi1I$1]o3
pun3dn ap,dv)q 28000 a4 a.1038ddy y1722u()

1l ADA Lid[advy1Y 140$Dq 1718]1 DJURUNG
WNAOAUDAIPUDJUDD IPUNZOT UG 1UISDIDAIPUDZDY U
auiry unung ‘vAunp 11q vyspq vp nSnUoy YT ;40411pa
vipp1 nqg 2403 adoN wn.iodiui]1q au 13vudvy uiSiyousa
NnQ eWe Yausa eyep 2.£03 vuLi0s vjALvpny w1dipig

uoneubau] ;g A10ba1e) gns 4D

UNpUNSSNuI]o

2dn PPUISPAUOS DGNAS 0 YD.AD]O ZISWIZDG UDJI2ADP O

ap uas aa $1uja3 jaavp vuvs uvidn.isd 1713]1 ubpvuLjo 24n
pgni3d pyvp uas apuiyl ynAng -ajjan]g 1odtupuvjjol
1yaapp y1yadn uvidnad uid1 nouvyny 41q ubuning vidn.r)

“1]1qD]0 2pUId! U1, JOSPIN
Isday BSJeA Ja]au apaa|wLIp|ig ¢ 1w JeA aiab efewdeA
2181] AD.1Y2] ‘dodnay wiyploy 142]uLIp]1q Wiz1q ANy

‘0oL ZL11gDdDA 151404
S1yp ay1f di§13.4v] DpAVIRUOY NG 1Y]2g “AD]LOWDSDIN

utyum (uonelbayun)
aouabianuo)d

slaquisw dnoub
Buowre (uoneibayun)
3ouabianuo)d

SuoISN|ou0? 03 sdea

¢NI-dD

TNI-dD

9X3-d0

(panunuoa) sajdurex3 pue sioyealpu] Buipo) souasald aAnIuBoD o) Yoog apoD TE a|qel

176



‘ulewop

pauiquod 3y} Aq pade|das aJe sulewop Jay3o g ay}

10} PaJa1ua s193[qo 3y} JO Ssulewop ayl pue siaulied
ssauisng Japun paulquod 3¢ UeD SUIBWOP € pauoiluaw
9AOCE 9Y} ‘UBdW | "PaJIUN PUE PaUIGWIOd 3 UEd
SUlBWOP JO JOS SIY} ‘UOIIIAS UOIIBIISIUIWPE |B[DOS U]

"WJ04 SIY3 Ul SUOI3D3|0d 3y Sunuasald 3yl puiw Aw 03
W0 1ey} seapl Auew aJe 349Y] "S49440 1 salyunjioddo
3Y31 Se [|aM Se 13| 3yl uo yul| andoje1e) ayl Aldenailied

1noge seapl JNOA SSNISIp S 33| Sul| pauoijuaw

-9N0QE 3Y1 UQ °||]9M SE SOLIBUdIS pale|aJ JaYylo ale
243y [14N] U0 1 323Yd U NOA *MOU pale|os! A||e101 SI
d|npouw |e1d0s ay3 ‘ajdwexa Jo4 "3l Inoge siuawdo|anap
JuedIusIS aJ4e 943y ||9M Se yul| 3y} aJeys

[IIM | [|lEM 3Y3 Ueyl J9119q g p|nom So|q ay3 ssand

| ‘1x1 8uoj e sI 1 20uIS *S0|g Y1 UO 1 1NOGE SIUM |[IM |

‘9d0J4n3 ul aJow 10| e pasuajaud S| ploipuy ,'S9|es 1Y
pue g SMOPUIAN ‘@uoyd SMOPUIAL YHM PaIJsIies Jou ale
Asyxr,, 18yl paiels ulys dr Je8euey suolledalunwwo)
9|IqO|A pue || Sunswes "J31e| g UIM InNOge julyl pjnoys
9/W\ '|ed130| 2J0W 10| B SPUNOS 1l ‘PAUISIUOD S| ddUSIPNE

A1]14138139p
p]Atuv]p 13]1 UD]141182]41q 14]VUD]D 13]1 UIID]OUSIU
S1up1413 U1d1 DD 13]1 7 4231P 24 A1]1q2]141]82].41G

ppup 1vpyvLIO ST WY 131 € yopLvynd
upg 1041]192]111123 2]DY Y21 Y242]L1SAD]AIG LIDJUD]D
1371 S1u1.013 apjryas nq vputuisty 1u1jauol jpdsog

1q13 1SpUnUnNs apjyas nq

uLIDJUOA1sY2]0y ‘UISDUL() 10A1]23 A1y1f NANS 41q DUWYY
WIUDQ “WIDSILID] LIDJUDYUW] NINPUNS DA 1Z1ULID]IUNSTD
11371 271 pyui] SOIIVY LYDYDAD] [0S ]Y1]]2Z0

21yUl] IYPPLIDYNL “ADA DP AD]OLIDUDS DYSDG UDY1D

©|0A uepeang ‘ziulsijigexeq uspuisaipe [14n] ‘pjridp
a]dnwiny [npout [pASos UIZ2UAQ “ADA AD]IUID]AD]1 1JUDUO
ppnuoy ng wiriSv}dvd ap.1od Y05 41q op WULT WLIUDS
Anjo 141 pyvp 30]q aurLaA 4panp u1d1 n3npjo uljU

A1q unzp) “widvovzod 1s1zvd 30]q 41q 1713]1 vjunung

"apuljauab

pdniay $nuiod1jipa y10423 vjzof DYDY Y05 Propup
141323 2]1p 1ULDIYIPDULO UNUWIW UDPULID]STDS [ 24
g smopuig ‘duoyd smopui , ‘UYS N[ 1P WISHI[1
J1GOJN 24 [ g Sunsuivg “ziA1jauunsnp vauos vyvp  uim
1041723 1q13 Y1IUDW DYDP YOI DPZNUNINPANPUNING

suonnjos buneaid

SISaYIUAS
‘seapl Bunosuuo)

(1dwoud 01 asuodsai)
abessow ajbuls e

¥YNI-dO

ENI-dO

(panunuoa) sajdurex3 pue sio1ealpu] Buipo) aaussald aAubo) Jos Yoog apo) TE ajqel

N~
N~
—



"J0daJ puewsap e Suipwgns pue spuewap oy}
3u129]|02 Jo pealsul 1s933ns am Aem ayi ssasoud ayi
28euew 01 3|ge aJe Aay3 ‘sny] "pies noA a1 panwgns
90 Ued puewap Y3 0S JUSAD 3y} 40} |[enosdde
3unsanbau pue Asjus ue 3uippe Aq juans ayi Suiziuedio
15933ns am ‘oS ‘s|earosdde aA19234 0} JUBM SISWOISND
1SO|Al "puewap Jo ssa20.4d ay3 SujuiadU0d SI2WOISNI
3Y3 JO apn1ine 1013IS 3Y3 INoge ule|g Yum aa43e |

‘uo3Ing dnoug maN ay3 3uppid Aq

uollewJo4ul SIY3 puly osje ued noA ‘Aem ayy Ag (:oJeuny
dnoJ3 e 91ea42 ued NOA ‘||]am Se SuO 1Se| 3Y3 dAeY

NoA JI pue sadpeq om} 3s41 3yl 3AeY hoA 1ey3 3o punoy
| ‘sa8peq 401e3USWWOY) JIWBPELIY PuUe ‘Udieys ‘U93IM
-1apeay ay3 aAey 01 paau hoA ‘siulod ay3 01 uollippe u|

UD[L0A1]1q212U0A 2p apj1yas Z1uSIpap auliol youniand
1004118 Ya.42325 niodv. dajpy ‘didvydoy dajpy ‘202jdog
"ZN1041]1G2.42U0 2P 1UIMD]ST JWDJUIZNP 131]ULY]D PJ1YS
Y¥pov]o 14puo y1ju1yIo 24 PWID PPAVY 131ULYI2 UIS1
1sauijignyidpd dajoy apj1yas uiipap PPN moasul

op z1q ‘D]A1S1AD]O(] AD]LOA1IST 1UISDUL]O UTULID]ADUO
Znu14238$nul n3o07 “wiLiyf way a1 Aog uliv]g vpunsnuoy
LIDJUNING DY 1Y2PULLd]5241S do]v) ULid]142)SNN

"U1SA1]1gDSDIN

pp ppULIpYIYL 2UISOWINP ANISNJO) dNi 1Ud [

8A1b]1q nq epeJe ng (:oreuny uzs.1jiqo.ny dnis ups.ip
BP NUNSNIUNUOS ‘1eA 8puas ISII |1 WIS |0U0Y
*10A142496 Uew|o diyes ap aul18]19204 NSNIWNIOA
w135 uISIvg UnZndiany) vputsSip uvng

uonnjosay v A10bare)d qns 4o

suonnjos bulpuajeq

suoinjos

Bunsal plom

[eal 01 uonedijdde
SNOLIRIIA

¢34-dO

134-dO

(panunuoa) sajduwrex3 pue sioyealpu] Bulpo) aaussald aAnIubo) Jof %oog apo TE a|qeL

178



{..301q Awr ur JNpAnjo jisou

1sod s1y} opnyouy,, X0q JO3Y2 A} UL} JOYIRI S| BS|0 X0Q ¥22Y2 .11q 1G13 , Y150 Duiniof a4 2uua3aq sabessaw i
PUB SJUOWIWO)),, 1] X0q Jooyd & JuiAey Jnoqe  1zvd ng,, uvpuisidv 1Suijo jou vyvp zn.d1q Unp.iany SJ3Y310 wouy bunond ¢o0°ds
Jeym ‘191es]2 11q e 1d3dU02 3y} axew 0} 13pJo U outia4 1,X0q Y22y , uis[p 124 vpuin,301q 1204 ng,

319VvOI1ddV 10N 319Vv3Il1ddV 1LON peaiyr e Buinunuod  TDO-dS
uonesunwwo) usdQ :z A10b31eD NS ds
954N02J JO 491190 Y3 ‘Sl JUSU0D dY} “110e] 1A1 Jepey o :
paysijod aJow ay] ‘ajdwexa poo A||eal B SISIY]L  DSUNJO YIS ADPDY dU Y142D1 YIUL0 41q 141 U2)y2I.423 ng anfen buissaldx3  54v-ds
uonows
eeeepleH ssaldxa 01 suolssaldxe  y4Vv-dS
jou yo [euollusAuOdUN JO 3N
‘1oddns unoA 10adxa | "aiemijos ayl “W1LI2]Y2q 1Z1ULId]Y21Sa(] “Wn1041Svq DAPUwdpA
dojanap 031 ui8aq pue Jj9sAw 10} JBW B JSPIO ||IM | tujizod diioa 18140d1s ovul 41q duiIpudy uag SINSOPSIP4ES  €4V-dS
(- @21n9p BY1 J0U ‘||lem BY3 YSI||2qWD 03 PaU I\ (- W1ZD] ZIUDWIDISLS 14DAND ‘[132P 1ZDY1) Jjowny Jossn  zZ4v-dS
(: @uoAuana Joy |nydjay aq pinom 3 (- Anjo 1Sopdpf asay40[] suonows Buissaldx3  T4V-dS
uolssaldx3 aAnoayly T A1obared gns ds
a|dwex3 uonduosaq apo)

sajdwex3 pue sioyealpu] BuipoD aoussald [e190S 10) Yoog apo) ZE a|qel

179



uo Buiob s1 Jeym Mmoj|o4 01 8|ge aJe Siasn ay) 1 poob
9q 11 3, UpINO AN (23ed swoy J19sn JHH Y} UO 0IN0S
SMaN [e190S 8y} JO 18BpPIAA B 1Iasul 8M Inoge MOH

"aAIssed 10 uaalb ul [[ey SUIM
au} J1 paystjod aiow 00| pjnom 3 ‘pres [ezo|g sy

‘[uljap
J0UURD | Tey) SUOIINIIISUI SWOS J0J 3|qeAaljaqun
0S S 8UOp 3ARY NOA YI0M 3y "auoAiana NoA uey

"paleald uaaq sey aseod asn pajejal ay L (: ‘parepdn
30UO [eLIoU 0] UINJaJ [|IM 1] “PaXI1) Udaq sey 1

‘abed

SIU1 PaX23yd | UaYM Lay) MesS | “|Iew-a BIA sajepdn
PAUONUALWL-3A0CR 8yl 8AI1823J 10U pIp | ‘uondo
SMJU (OB JNOQE dW WLIOJUL,, PIJ09[as [ ySnoyiy

¢8N0QR YUl| 3U1 81eAI19R 0] 0P | P|NOYS 18YAA

¢1S11J IN0QgE UJes| 01 1] NOA PjNoM Teym

‘noA sem 11 J “suolrealjdde Jo 110s SIy1 10) 03PIA JO
sallas e BulAey 1noge BujuIYy) a1 am ‘usyl "1l Jnoge
1IN0 PalLIed aq ||IM YoM abessall JO SaIIas W "SOA

UDPULIDIDJADSDUD ADJIDTUD]INY USPIULILS JUNSTIUIUL
[PASOS “unjo J1svu ysAoy 11,1a3p1y 41q Ul 13Uy
A2gDE] [pASOS DpuUISDIADS PUD 121UD]INY JHT

(- 4njo Y18 vyvp assnp
aJisod pdaa 1824 avjupjiuvzoy 113 131pap ul, [vzo]q

‘Walispa
J14D] 1y DIYOU A1 ZDUWJIUDUL ADPDY O UIDT ADJUNANY
1zvq ‘S1 z13ydvd ng Y1 3vs az1u1]2 ADISVPYVYLY

USIU1dD 250D 1713]1 D}ANUOY
(: A11Y222U0P 2IDULIOU 2]1 DUWID]]IIUNL) “IPUI]XT]

WNP103 pOULYDG DADANG
"DUDQ 1P2UI]I3 2]J1DWL 42]2UID]]2OUNS 1YDPADYNA
opIvY WISIPP [V L2]12GVY UNING,, DPD.AD NG

¢ 1012106
wpwdpd ou w11 1SPWSTDS ULYUL] 1YDPLIDYNL

(ZIUIP.ADIST Youlua430 142U YD.AD]O

Y]1 Z1ups|o z1§ “L0Annunsnp 1SvULjo UIU1S1IAS 0IPIA
A1q 2pz1u1]2 U1d1 ADIPUDINSAN AN NG DP DAUOS DYD(]
yvovjidpd 1svwiS1pS fesow 1ZIp 110 BPNUOY] "19A]

9JINAPE [eUOSIdd  /D0-dS
1uswaalbesipuswaalbe i
Buissaidx3 930-dS
uolerdaidde Buissaidxa i
‘Bunuswijdwo) §90-dS
swoa|goid Buipuodsey  9¥D0O-dS
(an)
%
swsjgoid Bunuoday  G¥D0O-dS
suonsanb busy  ¥00-dS
sabessaw S18Y10
€00-dS

01 Apiondxa bBulliagey

(panunuod) ssjdwex3 pue sioyesipu| Bulpo) adussald [eI20S 104 400g 8p0o) Z€ d|qe.L



318VvOI1ddV LON

[an]

O sw papuiwal i ‘1sod 8yl mes | usypn sndwe)
U0 ydJess Julodareys 1onpuod ued noA ‘MoN

"SJasn ©1O0US 10} PaTeAIlde Udaq Sey ainjea) Mau ayl
ipalelbaiul mou are sndwe) e1o0u3 pue | ulodareys

spsebay ‘noA yuey

¢sanuadouad anbojeied ayl ul Mojaq 10143
a1 1984102 01 moy Inoge ue|d e aney am oQq ‘0]19H

"gP¥78P998p6I99880PIF8TIZA60BI0=I

1] Jaraweled e ynum payiwi|

SI 1 ‘abed xdse1aualoys Mul uoOwwWod UuQ ‘syul|
3yl Ul 11 yum dn awred | "wiajqold e 8g 0] SWaas aiay)
1ng ‘punoJafxaeq syl ui ulj ayl usnoys o1 bundwsane
SI WAISAS N0 MuIyl | ‘UBAID SI qul| & UsYM ‘Sa A

“'SpuUsLLy 018y ‘SenpM ‘sen|M ¢noA Jeay |[Im
KoY uoyMm 938 §,19T "PIund] paMo[[oJ dq P[noys iy

¢NuawW [e190s ay) bunaua
1noym abed awoy J19Y1 UO apIS |RID0S U] Uo

3719VvOIT1ddV 1ON uonoa|yal 8sinon

(: 1pred [1un]

pupyp 20un103 101znf “Z1u1S11gudpA IULID[DUDAD
Jur0daavys uapuLRzN SNAWDY Y111y APOPUNIND Burreys [e100s

Stu1pa Jipyp u1d1 1AD]IO1UD]INY DIOOUD ZIU1S1]]2Z0
[ [j24323Ur Y1340 SNAWDY DIOOUT dA JUIOd2ADYS

UDIDWISIIDS 1A] 42141y Y2S53 ]
St A znutuv]d 41q apunuod 1Sou1jaznp uiuviny
1ypP13DSy 1Yapu1di]oz0 S0IPIVY ‘ADJDGDYL]

sbunosalb
pue suoleInjes ‘saneyd

uodpy aj1 aajoun.avd

1q 149zusq qP¥7eP¢9989P63398E0PIYZTICA60BI0=|
ppuisnfavs xdsp 1oua3i0ys yuij UOUWUIOD

‘apJapyul] wipab yuap ap uag ‘1q1b Jea unios

41q DPD.A0 Ypoup ‘Dpuv]d VYD L0A1UdP 1ADWIIDSTY
1yU1] WJSIS WIZIG WLIUDS dPULSIPILIDA Yul] 41G JoAT]

sunouoid aAIsnjoul
Buisn dnoub ayy
0] SJajal 10 SassaIppy

“UAD]SDPDYAD OJD ‘SDIIY ‘SN jAD]yDIvdnp
UDWIDZ U 1UISIS WIDYDG "PIUNI] WIZD] 1S2U]IPF SOANEIOA
uolssyo) dnous :¢ A1obaned gns ds

J1U ZDWIJO 2zn0)
“42]as]1gapa diyv] nUn3npjo 42jou vy [pAsos

G09-dS

r09-dS

€09-dS

¢09-dS

T109-dS

(panunuod) ssjdwex3 pue siojealpul Buipo) aduasald |e190S 10} Yoog apod Z€ 3|qel

181



182



APPENDIX C

DENDROGRAMS

Pajek [0.00,17.70]

Sfehet
Szumen
Crapum
Hnamen
Tnomen
Anatar
lcunid
Odemen
Srein
Bererne
Digorne
Fonalne
Iramen
Miotah
Mivolic
Opuxus
Odeville
Ufalaf
Axeette
Bakinne
Egamen
Hzelok
Blaiville
Dlumen
Cpaloy
Salovil
Mbomen
Azarob
Sbumen
Blarin
Hunarc
Kruper

Atueville

Etinel

Elozaj 1
Sgomen

Figure 31 Dendrogram for Network 1.1 (KD SG social presence affective responses
network)
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Figure 32 Dendrogram for Network 1.2 (KD SG social presence open
communication network)
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Figure 33 Dendrogram for Network 1.3 (KD SG social presence group cohesion
network)
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Figure 34 Dendrogram for Network 2.1 (KD SG cognitive presence triggering event
network)
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Figure 35 Dendrogram for Network 2.2 (KD SG cognitive presence exploration
network)

187



Pajek [0.00,30.99]
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Figure 36 Dendrogram for Network 2.3 (KD SG cognitive presence integration
network)
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Figure 37 Dendrogram for Network 2.4 (KD SG cognitive presence resolution
network)

189



Pajek [0.00,12.70]
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Figure 38 Dendrogram for Network 3.1 (BFV SG social presence affective responses
network)
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Figure 39 Dendrogram for Network 3.2 (BFV SG social presence open
communication network)
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Figure 40 Dendrogram for Network 3.3 (BFV SG social presence group cohesion
network)
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Figure 41 Dendrogram for Network 4.1 (BFV SG cognitive presence triggering
event network)
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Figure 42 Dendrogram for Network 4.2 (BFV SG cognitive presence exploration
network)
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Figure 43 Dendrogram for Network 4.3 (BFV SG cognitive presence integration
network)
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Figure 44 Dendrogram for Network 4.4 (BFV SG cognitive presence resolution
network)
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APPENDIX D

CHI-SQUARE DATA SETS
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Figure 45 KD SG chi-square data set
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Figure 46 BFV SG chi-square data set
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APPENDIX E

SOCIOGRAMS

In this section, sociograms for the networks constructed in this study are presented.
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lues. Line widths represent line values

nt all degree va
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Figure 49 Sociogram of Network 1.2. One-mode directed network. Node sizes re

Network energized by using Kamada- Kawai
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Figure 51 Sociogram of Network 2. One-mode directed network. Node sizes re

Network energized by using Kamada- Kawai
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Network energized by using Kamada- Kawai

Figure 53 Sociogram of Network 2.2 One-mode directed network. Node sizes re
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Figure 56 Sociogram of Network 3. One-mode directed network. Node sizes represent all degree values. Line widths represent line values.

Network energized by using Kamada- Kawai algorithm (separate components) in Pajek.
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lues

lues. Line widths represent line va

epresent all degree va

Network energized by using Kamada- Kawai algorithm (separate components) in Pajek.

Figure 62 Sociogram of Network. 4.2. One-mode directed network. Node sizes r
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