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Abstract 

In this study, the researcher created an instrument, based on a meta-synthesis of relevant 

literature, to measure the presence of the variables associated with Transactional Distance and 

Social Presence when used as a discussion tool in formal post-secondary education. Seven 

variables were identified (Sense of Community, Affective Connectedness, Open 

Communication, Mutual Attention and Support, Dialogue, Learner Autonomy, and Structure) 

and three indicators were used for each variable in the instrument. Twenty empirical research 

articles were found on Google Scholar and were used as textual data for the newly created 

instrument. A Transactional “Closeness” score, a Social Presence score and a combined 

“Effectiveness of Interaction” score was calculated for each application presented in the research 

articles. The researcher listed the Web 2.0 applications that were found to be most effective for 

interaction, which included Ning, Adobe Connect, Elgg, Facebook and Twitter. The components 

common to effective Web 2.0 technologies are presented. 
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Introduction 

Some Web 2.0 technologies such as course management systems (CMS) and social 

networking sites (SNS) are effective tools for interaction; how can you tell? Web 2.0 

technologies inherently invite users to participate in discussions, to contribute their ideas and to 

create new ideas with others. The availability of Web 2.0 technology has changed the format in 

which formal and informal education happen and has blurred the line between learning in a 

“brick-and-mortar” institution and distance education. Now, many face-to-face courses involve a 

high degree of learning over the Internet. Course materials are frequently distributed through the 

Internet and Web 2.0 technology is often used to provide learners with opportunities to exchange 

ideas, to provide feedback, and to collaborate. Because Web 2.0 technologies facilitate learning 

when individuals are at a distance - regardless of whether the course is primarily a physically co-

located course or a distance education course - this paper will evaluate the effectiveness of 

interaction when using Web 2.0 technology in post-secondary education as if it were distance 

education and base it on distance education theories.  

In order to evaluate the effectiveness of interaction there must be a consensus on the 

definition of interaction. Wagner (1994) suggested that one of the factors of effective instruction 

in distance education is interactivity and claims that “interactivity functions as an attribute of 

contemporary instructional delivery systems” (p. 6). She defined interaction as an experience 

between learners and their environment and that effective interaction occurs when a response in 

the environment alters the learner’s behavior and helps the learner attain the learning outcome. In 

her definition, there is a clear distinction between interactivity (the characteristic of technology), 

and interaction (the interplay between individuals). However some researchers use interaction 

and interactivity interchangeably (Gilbert & Moore, 1998; Roblyer & Ekhaml, 2000; Vrasidas & 
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McIsaac, 1999; Su, Bonk, Magjuka, Liu & Lee, 2005).  Roblyer and Ekhaml (2000) justify the 

use of both words because they believe that “interaction and interactivity are linked… [and that] 

technologies that allow high interactivity seem necessary to allow high person-to-person, person-

to-group and person-to-system interaction” (p.2). This research will focus on the characteristics 

of the technology which afford high interactivity; the effectiveness of interaction is therefore a 

measure of the level of interaction afforded by the technology. 

The independent variables in this research were identified from a study by Vrasidas and 

McIsaac (1999). Vrasidas and McIsaac (1999) identified four factors as basis for their conceptual 

framework. The identified factors were learner control, transactional distance, feedback and 

social presence. In their study, learner control and feedback were the human factors of 

interaction. Social presence and parts of transactional distance (structure and dialogue) were 

mainly characteristics involving technology. This study will concentrate on the technological 

factors of interactivity as identified by Vrasidas and McIsaac (1999). The definitions for Social 

Presence and Transactional Distance theories are presented in the literature review.  

Ideally, objective measurements should be grounded in theories and evaluated using 

standardized instruments. The theories of Transactional Distance and Social Presence are well 

established in distance education and will be used as the backbone for the instrument created in 

this study. Such an instrument to measure interaction in distance education does not currently 

exist (Roblyer & Ekhaml, 2000; Tello, 2002). In fact, Starr-Glass (2013) claims that the adoption 

of technology “has been primarily driven by the availability of technology and media, rather than 

by educational considerations” (p. 117). This research is an attempt at filling this gap.  

This research focuses on the following questions:  
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1) What are the variables of Social Presence and Transactional Distance, and how can 

they be used to measure the level of interaction afforded by Web 2.0 applications?  

2) If a standard tool is to be created to evaluate the interactivity of the Web 2.0 

application, what should it look like?  

3) How should this the instrument be worded?  

4) How do we know whether or not the instrument is transferable amongst most Web 2.0 

applications?  

More specifically, the two working hypotheses are as follows. 

H1: Variables from the theories of Social Presence and Transactional Distance can be used to 

form an instrument with which to measure the level of interaction afforded by Web 2.0 

applications.   

H2: The levels of interaction of Web 2.0 applications can be measured by the instrument created.  

 

Literature Review 

This section will provide background information used in building the conceptual 

framework. Definitions and a review of the literature for each concept and theory involved in this 

research will be presented.  The order in which the topics are presented is as follows: Web 2.0 

Technologies, Course Management Systems, Social Networking Sites, Social Presence and 

Transactional Distance. 
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Web 2.0 Technologies 

Web 2.0 technologies have evolved from the definition that O’Reilly (2005) first 

presented. In his work, Web 2.0 was described as a network of all connected devices and serves 

as a platform for applications which deliver continually updated and remixed software, data and 

services to individuals. User participation is inherent in the architecture of Web 2.0 and hence 

delivers a richer user experience as compared to Web 1.0 (O’Reilly, 2005). A “social-technical” 

perspective was added to the original definition by Wilson, Lin, Longstreet and Sarker (2011). 

These authors defined Web 2.0 as the second generation of the Web, “wherein interoperable, 

user-centered web applications and services promote social connectedness, media and 

information sharing, user-created content, and collaboration among individuals and 

organizations” (p. 2). The technologies presented in this study fall into this “social-technical” 

definition of Web 2.0 technologies. The instrument created in this study will measure the 

effectiveness of interaction as afforded by tools which promote social connectedness, media and 

information sharing, user-created content and collaboration.  

Collaboration and social connectedness are part of the definition of Web 2.0 

technologies, but actual research, with empirical measurements, of whether these applications are 

beneficial to interaction is scant. Hartshorne & Ajjan (2009) examined student awareness of Web 

2.0 benefits. Jung (2001) offered theoretical justifications of Web 2.0 benefits. Hartshorne & 

Ajjan (2009) created a survey instrument based on the Decomposed Theory of Planned Behavior 

(Taylor and Todd, 1995) to measure the student use and awareness of Web 2.0 potentialities to 

supplement classroom learning experiences, and to identify factors that influence the adoption of 
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these technologies. The authors found that students acknowledged pedagogical benefits of Web 

2.0 applications and found blogs most useful in terms of increasing student-faculty interactions 

and improving student writing. Social networks were most beneficial in increasing peer-to-peer 

interactions and wikis were the easiest to integrate with class websites. This study concludes that 

Web 2.0 applications can facilitate “an effective learning environment [which] fosters 

collaboration among students and faculty” (p.194). Jung (2001) attempted to justify the benefits 

of instruction using the Web by building a theoretical framework of Web-based instruction using 

the theory of Transactional Distance. She found that many of these studies supported Moore’s 

theory of Transactional Distance (the psychological and communication gap between 

individuals) and claimed that the theory was useful as a basis for a conceptual framework. She 

also found that the studies claimed that Web-based instruction provided for better learning 

dialogue and learning communities, but only a few of those studies were actual comparative 

studies that could justify the claims. She found three types of interaction: academic interaction 

between learners and instructors, collaborative interaction among learners and interpersonal 

interaction between learners and others. In her review, she voiced the need for more rigorous 

studies on pedagogical features of Web 2.0 technologies in teaching and learning contexts and 

asks questions about which features of these Web 2.0 technologies can best provide meaningful 

dialogue among participants.  

This present paper reports on the use of course management systems (CMSs) and social 

networking sites (SNSs). CMSs and SNSs are common Web 2.0 technologies and have features 

that support collaboration, sharing, social connectedness and user-content. They attempt to fill 

the research gap as identified by Jung (2001) and to build upon the research conducted by 

Hartshorne and Ajjan (2009). 
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Course Management Systems 

Course Management Systems (CMS), sometimes incorrectly called Learning 

Management Systems (LMSs) are Internet-based applications used to create, organize, present 

and distribute course content (Morgan, 2003). Some CMSs help manage student enrollment and 

track student performance. Other CMSs incorporate communication tools, student assessment 

tools, grade reporting tools and functions to manage class activities (Morgan, 2003).  While all of 

the components in a CMS have effects on student learning, this particular study will focus on the 

communication tools available in CMSs. The CMSs found in the research articles used as textual 

data for the instrument created in this study are Moodle and WebCT. 

As mentioned in the introduction, many courses in the post-secondary setting have been 

using CMSs as a means to extend the reach of the classroom, allowing students to have access to 

classroom resources from home (Malikowski, 2008; Papastergiou, 2006; Flosi & 

Bandyopadkyay, 2009; Maloney, 2007). Many researchers report on the convenience of CMSs in 

the distribution of course material and claim improvements in their communication efforts with 

students (Dutton, Cheong & Park, 2004; Martins & Kellermanns, 2004). However, only a 

handful of articles really measure whether the use of CMS communication tools actually benefit 

interaction (Chou, Peng & Chang, 2010).  

There is also a lot of debate about the benefits of the use of CMSs as compared to SNSs 

(Morgan, 2003; Koszalka and Ganesan, 2004; Papastergiou, 2006). Dalsgaard (2006) suggested 

that CMSs should only be used in a minor role in courses and that the use of social networking 

tools can support learning better. This claim is echoed by Hoffman (2009) who stated that when 

used appropriately, social networking software has a positive effect on student engagement, 

motivation, personal interaction and the learning environment. The position of this paper is that 
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CMSs used in higher education have evolved to include tools that support interaction, social 

connectedness and information sharing. To that end, CMSs fit the definition of Web 2.0 

technologies and hence belong within the parameters of this study and should be evaluated in the 

same manner as SNS. Articles that evaluate the effects on interaction and learning when CMSs 

are used are summarized in the two paragraphs below. 

Snodin (2012) found that learners were able to achieve a greater level of engagement and 

develop more learner autonomy when CMS were used. Snodin(2012) reported that CMS usage 

enabled students to be more aware of the importance of feedback and they felt more independent 

and confident. She also found that learners developed autonomous behaviours such as 

contributing to online materials, setting their own learning goals and monitoring and evaluating 

their own learning progress. Findings from this research are plentiful but it is unclear what 

activities actually took place through the CMS. Claims gathered by Snodin (2012) can be used as 

a basis of preliminary understanding of the benefits CMS has onto student interaction but further 

research was recommended.  

Lust, Collazo, Elen & Clarebout (2012) conducted a thorough review of the literature 

surrounding the pedagogical claims of using CMS. These researchers categorized the literature 

into 3 different topics: 1) the way students use tools available in; 2) whether different uses of 

tools affect performance; and 3) variables which influence tool use. In the study, 34 articles were 

reviewed. The authors reported that there were serious limitations with the articles they used. 

Most of the studies they reviewed investigated specific tools within a CMS instead of studying 

the CMS as a whole. They felt that a standard with which to measure the tools was lacking; 

different tools were investigated in different ways in different studies. They also found that some 

students were not able to benefit from the affordances of a CMS because they were unable to 
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choose the appropriate tools within the CMS to enhance their learning. Lust et al. (2012) called 

for future research into how students use CMS tools from an instructional design perspective.  

 Researchers agree in that CMS offer a variety of tools for both the instructor and the 

student. Snodin (2012) found that students experienced a higher degree of learner autonomy 

when a CMS is used, however Lust et al. (2012), pointed to a lack of standardized methods used 

in the evaluation of CMS and identified a need to study the CMS as a whole toolset instead of 

focusing on a specific tool within a CMS. This study attempts to create a standardized instrument 

in which to measure the effectiveness of using both Web 2.0 technologies (both CMS and SNS) 

for interaction. It builds on the idea of learner autonomy which Snodin (2012) uses and focuses 

on the overall experience of using CMS as a whole system with many distinct tools, although it 

identifies the specific tools which are found in the most effective CMS. 

Social Networking Sites 

In addition to CMSs, SNSs are another form of Web 2.0 technology that is being used in 

formal education. Very often they are used in the same manner as a CMS, as a means to 

distribute course materials and to communicate.  

Boyd and Ellison (2007) defined SNS as follows: 

Web-based services that allow individuals to (1) construct a public or semi-public profile 

within a bounded system, (2) articulate a list of other users with whom they share a 

connection, and (3) view and traverse their list of connections and those made by others 

within the system. (p. 211)   
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In an education setting, SNS have been found to be a place where students share ideas, 

provide peer feedback and engage in critical thinking (Selwyn, 2007).  SNSs that are included as 

part of the textual data for the instrument are: Facebook, Ning and Twitter.  

The benefits of using SNSs in formal education have been debated. In some instances the 

use of SNS was banned from the educational institution (Bosch, 2008). Waycott, Bennett, 

Kennedy, Dalgarno and Gray (2010) questioned the use of SNSs in formal learning and claimed 

that they interfered with students’ daily lives. Salaway, Caruso and Nelson (2007) found that 

some students were apprehensive about the use of online learning environments with their 

instructors.  Research has also shown that the adoption of SNSs by faculty and their decision to 

use SNS for formal education purposes still lag behind the usage of SNSs by the general student 

population (Roblyer, McDaniel, Webb, Herman & Witty, 2010).  On the other hand, there have 

been reports of the use of SNS improving communication and establishing of a sense of 

community in an education setting (Klein, 2008).  

Lockyer and Patterson (2008) gave a very basic overview of the issues which resulted 

from the usage of SNS in formal education. These researchers used Gunawardena, Lowe and 

Anderson's (1997) online social interaction model to code the types of interaction found in an 

online activity and found evidence of social interaction, sharing, comparing and negotiation and 

co-construction of knowledge.  

McCarthy (2010) used Facebook as a means to enhance first year social and academic 

interaction between peers. In the article, McCarthy (2010) claimed that Facebook was the perfect 

host site because its interface is user friendly and easy to use. However, he also stated that there 
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is an existing conflict of attitudes and assumptions regarding the use of SNSs to support teaching 

and learning in higher education.  

Thoms & Eryilmaz (2014) measured student perceptions of their learning, interaction and 

their Sense of Community. The researchers found that the frequency of interactions were 

significantly higher in the SNS as compared to the CMS. They found that students using the SNS 

had a higher course average and that the learners’ satisfaction with the application was higher for 

the SNS group. Unfortunately, the study really only measured the usage of Elgg vs. Angel on 

groups of individuals in a non-controlled environment and hence one cannot apply the findings 

to all SNSs and CMSs.  

 While using SNS in formal education continues to be a contentious issue, there is 

research which finds SNS usage was beneficial to interaction. Findings from Thoms & Eryilmaz 

(2014) support the SNS claim but are interactions resulting from the use of SNS significantly 

better than those resulting from the use of CMS?  The instrument created in this study will serve 

as an objective tool based on theories to measure the effectiveness of Web 2.0 technology as 

tools for interaction.  

Social Presence 

Social Presence theory is a theory originally described by Short, Williams & Christie 

(1976) to explain the effects of media on communications.  It was identified as the “degree of 

salience between two communicators using a communication medium” (p.65) or the degree to 

which a particular medium affords individuals to be perceived as a “real person.”  Accordingly, 

technology determines the perception of Social Presence; the capacity of the medium to transmit 

information including all verbal communication and nonverbal cues such as facial expression, 
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gaze, posture and dress contributing to the degree of Social Presence of a communications 

medium. This theory of Social Presence pertains to intimacy and immediacy, qualities that are 

present when social interaction is mediated through media high in Social Presence (Biocca, 

Harms & Burgoon, 2003). Intimacy is based on a concept by Argyle & Dean (1965) and depends 

on factors such as physical distance, eye contact and smiling. Immediacy is a concept suggested 

by Mehrabian (1967) and is a measure of the “degree of directness and intensity of interaction” 

(p. 414) between the communicator and the object being referred to.  

Many researchers have since expanded on the original conception of Social Presence. 

Newer definitions of Social Presence include factors other than the medium being used. 

According to Rourke, Anderson & Garrison (1999), Social Presence is the ability for individuals 

to “project themselves socially and affectively” (p. 50) and is “the degree to which a person is 

perceived as a 'real person’” (Gunawardena & Zittle, 1997, p. 9). Garrison, Anderson and Archer 

(1999) claim that Social Presence is directly influenced by the communication context created by 

one’s familiarity, skills, motivation organizational commitment, activities and length of time 

using the media.  

Social Presence can offer a sense of being in and belonging in a community (Hall & 

Davison, 2007; Richardson & Swan, 2003; Picciano, 2002; Cui, Lockee & Meng, 2013; 

Lowenthal , 2009).  Individuals with a high degree of Social Presence are more confident in their 

dialogue and along with cognitive presence (the extent to which learners are able to construct 

and confirm meaning though sustained reflection and discourse in a critical community of 

inquiry), allows for deep meaningful learning (Anderson, 2008). Garrison et al. (1999) indicate 

that Social Presence enables individuals to instigate, sustain and support critical thinking and 

helps to make group interactions more appealing, engaging and intrinsically rewarding, leading 
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to increases in “academic, social, and institutional integration and results in increase[d] 

persistence and course completion” (p. 4).  Social Presence, according to Fabro and Garrison 

(1998), is necessary for creating a “critical community of learners,” with a collaborative process 

of critical reflection and discourse (Schrage, 1995). Social Presence, according to Garrison et al. 

(1999) enhances quality of the interchange, from the process of downloading information into a 

“collaborative community of inquiry” (p.96).  

A number of studies have reported a strong positive correlation between Social Presence 

and effective learning. Kearney, Plax and Wendt-Wasco (1985) found that immediacy was a 

good predictor of student learning. Christophel (1990) found that a high Social Presence from 

instructors translated to a feeling of higher instructional effectiveness. Furthermore, Liu, Gomez 

and Yen (2009), concluded that Social Presence can be a “significant predictor of course 

retention and final grade” (p. 165).  

Various instruments to measure Social Presence have been created and have been used to 

measure media before the evolution of Web 2.0 technology. Short et al. (1976) used bi-polar 

scales to measure students’ perceptions of a tool to afford Social Presence. The scale measures 

were personal/impersonal, immediate/non-immediate, interactive/non-interactive, 

sensitive/insensitive, social/unsociable and colourful/colourless. Gunawardena and Zittle (1997) 

used the intimacy and immediacy described earlier as two variables of Social Presence. They 

designed a study to measure the immediacy aspect of Social Presence and then adopted 6 bi-

polar items originally used by Short et al. (1976) to measure the intimacy of the medium. Tu 

(2002) studied Social Presence using 3 main variables affecting Social Presence: social context 

(users’ perceptions), online communication (attributes of the media) and interactivity (the 

activities in which users are engaged). Tu (2002) concluded that “because the different forms of 
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CMC may affect the level of Social Presences, it is highly recommended that one must select the 

most appropriate online communication forms to increase online interaction” (p. 43). 

The instrument created in this study looks at Social Presence through four variables as 

described by Kim (2011). Kim (2011) stated that Social Presence is the “specific awareness of 

relations among the members in a mediated communication environment and the degree of 

proximity and affiliation formed through it” (p. 766). Four factors were identified in which 

Social Presence can be constructed. These four factors are Affective Connectedness, Open 

Communication, Sense of Community and Mutual Attention and Support. Kim (2011) defined 

Affective Connectedness as a feeling of psychological and social connectedness; the degree in 

which participants expresses intimacy and warmth. A Sense of Community is established when 

users perceive the usefulness of community support and cooperation.  According to Kim (2011), 

Open Communication can be conceived of interactions where participants pursue knowledge 

through critical discourses and is achieved by participants sharing, recognizing and showing 

interest in others’ messages. Finally, Mutual Attention and Support encompasses the mutual 

attentiveness, empathy and interdependent support. The instrument developed in this study 

includes these four factors as a means of determining the extent to which the development of 

Social Presence is supported.  

As seen in the literature review above, claims that a high level of Social Presence allows 

for deep meaningful learning and higher instructional effectiveness are strong. Social Presence 

has been studied thoroughly on different forms of CMC, in the past. Adopting ideas from Kim’s 

(2011) article, this study uses the broader definition of Social Presence and measures the levels 

of Social Presence in Web 2.0 applications.  
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Transactional Distance 

Transactional Distance is the psychological and communication gap resulting from the 

separation (physical, hierarchical, socio-economical, etc) between learners (Moore, 1993; 

Vrasidas & McIsaac, 1999).  It may be described by three variables; dialogue, structure and 

learner autonomy (Moore, 1993; Kearsley & Moore, 1996; Woods & Baker, 2004). Chen (2001) 

describes Transactional Distance as the "distance of understandings and perceptions that might 

lead to a communication gap or a psychological space of potential misunderstandings between 

people” (p. 459).  

According to Moore (1993) Dialogue is a series of purposeful positive interactions 

constructed and valued by both parties involved. Each party in a dialogue must listen, contribute 

and be respectful. Moore (1993) explained that Structure is the elements in the design of the 

course and includes the flexibility of a program’s objectives, teaching strategies and evaluation 

methods. Finally, Learner Autonomy is described as the extent to which a learner is able to 

determine his or her own goals, learning experiences and evaluation decisions (Moore, 1993).  

The theory of Transactional Distance does have its critics. Gorsky & Caspi (2005) 

claimed that the theory can be reduced simply to the correlation as discussion increases, 

Transactional Distance decreases. However, the general consensus is that a decrease in 

Transactional Distance provides for better interaction for the learner (Moore & Kearsley, 2005; 

Vrasidas & McIsaac, 1999). Teacher personality, learner personality and content affect the flow 

of dialogue (Moore, 1993). Moore (1993) explained that aside from these variables that alter 

Transactional Distance in any setting, Transactional Distance still varies when different 

communication media are used.  
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There is also contention as to how structure, specifically, affects Transactional Distance. 

Vrasidas and McIsaac (1999) claimed that more structure in a course reduces Transactional 

Distance because “requiring students to engage in discussions and to collaborate on projects 

increased interaction in the course” (p.32). Whereas Moore (1993) claimed the opposite because 

he believed a highly structured course hinders teacher-learner dialogue and therefore increases 

Transactional Distance.  He claims that highly structured media such as print and recorded video 

offer no opportunity for accommodations, which increases Transactional Distance. Moore (1993) 

described situations where programs with little structure, such as those based on teleconferences 

where the instructor loosely structures the dialogue and is not overanxious about its flow, enable 

learners to make their own judgments and consequently decrease Transactional Distance. Others 

have found that a loosely structured course enables students to become complacent in the 

learning process and thereby increases Transactional Distance (Vrasidas & McIssac, 1999; Stein, 

Wanstreet, Overtoom & Wheaton, 2005). In the ideal scenario, Moore (1993) may be correct in 

that loosely structured programs will allow for the learner to take on a larger interest and more 

responsibility in their own learning and thereby decreasing Transactional Distance. In practice, 

the likelihood of students becoming complacent in programs that are more loosely structured 

may be highly possible. However, too much structure, as suggested by Vrasidas & McIssac  

(1999) may be too restrictive as well. A chart which represents the researcher’s believe of how 

Transactional Distance varies with structure is presented in Appendix C and illustrate that 

Transactional Distance is very high if there was exceptionally low structure (e.g. if the learner as 

no direction) however a reasonably low structure (e. g. flexibility in the flow of dialogue) 

enables a lower Transactional Distance otherwise.   
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In a study which measured Transactional Distance perceived by students in a Web-based 

environment Chen (2001) concluded that Transactional Distance was not impacted by learners’ 

previous experience or by in-class learner support when taking distance education courses. Her 

study was based on the measurement of the impact 4 variables (learner’s skill level with the 

Internet, previous experience in taking distance education courses, extent of interaction and types 

of learner support) on learners’ perceived Transactional Distance. The study was conducted with 

82 students taking part in an online course and measured using a questionnaire developed by the 

researcher. This questionnaire was clearly presented in the article and supported in a well 

structured model and framework. Many of the indicators written in this study are based loosely 

on the questionnaire. 

Despite some contention in the definition and the implication of Transactional Distance, 

Moore’s (1993) theory is generally accepted in the distance education field (Vrasidas & McIsaac, 

1999; Kearsley & Moore, 1996; Woods & Baker, 2004; Chen, 2001). The research being 

reported in this paper measures the level of Transactional Distance found in Web 2.0 

applications in hopes to build on the knowledge gained by previous research in this area.  

Conceptual Framework 

In the current study, seven variables associated with Social Presence and Transactional 

Distance, as found in the literature, were identified to measure the level of interaction afforded 

by Web 2.0 applications. The first four variables were identified using the framework created by 

Kim (2011) for Social Presence, namely, Affective Connectedness, Open Communication, 

Mutual Attention and Support, and Sense of Community. Transactional Distance was considered 
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as three variables according to Moore’s (1993) original definition: Learner Autonomy, Dialogue 

and Structure.  

An initial set of indicators for the Social Presence variables (a priori codes for the 

template analysis as described in the Methodology section) were written based on Kim’s (2011) 

article. Another set of indicators for Transactional Distance were written based on the conceptual 

from work from Chen (2001) and Moore (1993). Both the Social Presence indicators and the 

Transactional Distance indicators are used in a positive sense, thus a greater Social Presence 

score translates to more effective interaction. Transactional Distance indicators are also written 

in a positive sense and therefore, in essence, “Transactional Closeness” is actually measured. 

Since a smaller Transactional Distance is more desirable for interaction, a larger Transactional 

“Closeness” score is better for the interaction. Figure 1 illustrates the variables affecting Social 

Presence and Figure 2 describes the variables affecting Transactional “Closeness.”  

Graphs which demonstrate the interaction of the dependent and independent variables are 

found in Appendix C. The graphs were created based on the researcher’s understanding of the 

literature reviewed previously. Social Presence varies directly with each of the 4 independent 

variables: Sense of Community, Affective Connectedness, Open Communication and Mutual 

Attention and Support. Transactional Distance varies inversely with Learner Autonomy and with 

Dialogue. Lastly, Transactional Distance, for the most part, varies inversely with Structure, but 

when little or no structure exists, the Transactional Distance is very high. This high transactional 

distance is a result of individuals potentially becoming complacent with communicating (Moore, 

1993).   
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Methodology 

This particular study is a meta-synthesis which is a method that involves the generation 

of new insights and understandings from existing qualitative research (Noblit & Hare, 1988; 

Thorne, Jensen, Kearney, Noblit & Sandelowski, 2004; Walsh & Downe, 2005). The specific 

type of meta-synthesis used in this study is called template analysis (King, Cassell & Symon, 

2004). As described by the University of Huddersfield, “template analysis involves the 

development of  a coding ‘template’, which summarizes themes identified by the researcher(s) as 

important in the data set and organizes them in a meaningful and useful manner” (2014).  The 

initial template can be derived from pervious theory or research evidence (Reynolds, 2003) and 

the process commonly starts with “a priori” codes or “themes strongly expected to be relevant to 

the analysis” (University of Huddersfield, 2014). The second state of this form of qualitative 

meta-synthesis is developed based on themes that arise from the textual data (Au, 2007). This 

second stage is where the researcher works systematically through the full set of textual data, 
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Figure 1.Map showing Social Presence 

comprised of four independent variables. 
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Figure 2.Map showing Social Presence 

comprised of four independent variables. 
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marking them on the codes from the initial template and revising the template as necessary (King 

et al., 2004). 

In this current study, the initial template was derived after conducting a thorough 

literature review of Social Presence and Transactional Distance. A second set of data, based on 

the use of Web 2.0 applications in formal education settings, was found. In this paper, this 

second set of data is referred to as textual data. An explanation of the process of obtaining these 

studies, using specific inclusion and exclusion criteria, is explained in the Qualitative Studies as 

Data section of the methodology. In the second state of this meta-synthesis, the researcher 

worked through some of the textual data and revised the template, adding codes that were 

evident in the data and deleting codes that were not supported. For instance, the code the quality 

of responses-meaningful or not was deleted because none of the textual data was able to 

demonstrate that the quality of responses played a part in any of the studies. An example of a 

code that was added was response more frequent than prescribed or encouraged by the tool 

since that theme occurred in more than one of the textual data analyzed. The codes which 

remained on the final template were rephrased and organized into a chart which became the 

instrument. The final set of codes (referred to as indictors on the instrument) is presented in 

figure 3 and 4. To complete the meta-synthesis, the full set of textual data was applied to the 

instrument and the findings from the analysis were reported.   
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The Instrument  

The instrument is based on the final template resulting from the template analysis and the 

conceptual framework presented in the section above. It was designed to serve as an analytic 

device to assess the extent of which a Web 2.0 application affords interaction as per one’s 

perception and one’s description of the activities that were conducted on it.   It is arranged into 

seven sections, one representing each independent variable. Three indicators were written for 

each of the seven independent variables.  

Initially, the instrument created required the researcher to report the degree, from 0 (for 

absent) to 5 (strongly present) of each indicator found in the data. However it was quickly 
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Figure 3.Map showing Social Presence comprised of four variables and codes (indicators) from 

the final template.   
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Figure 4.Map showing Transactional “Closeness” comprised of three variables and codes 

(indicators) from the final template. 
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apparent that the strength of presence of each indicator depended highly on the wording of the 

article. Therefore, the instrument was adjusted to require the researcher to report simply the 

presence, absence or non-report of the indicator.  

All of the data was coded using the instrument by analyzing the findings section of each 

primary literature, line-by-line. Each descriptive indicator was searched for in the findings of 

each primary study and marked as “reported present” (+1), “reported absent” (-1) and “not 

reported” (0). For instance, if the research reported indicated that “students were happy with the 

group work situation” then a (+1) would be coded for the “Ease of collaboration” indicator. If the 

research reported that “students felt isolated” then a (-1) would be coded for the “Feeling of 

personal connection with others beyond being classmates” indicator. If there was no mention of 

“student’s ability to share how they feel” then a (0) was coded in the “Ability to express 

emotions or other non-verbal cues with in-app tool” indicator.  

The findings sections of the research from the literature were read multiple times. If the 

indicator was present in the findings section, a +1 was marked in the corresponding box. The 

researcher then went back through the findings section and identified any indicators that were 

reportedly absent from the original research. Finally the researcher filled the rest of the chart 

with 0 to indicate that neither a reported presence nor a reported absence was found in the 

findings section of the article. The scores for each of the variables were added and an overall 

score out of 3 was reported.  

Table 1 is an example of the instrument with scores filled in. It is a copy of the worksheet 

used to measure the Social Presence and Transactional Distance score of a CMS called Ning. 

The original research was done by Arnold and Paulus (2010). 
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Table 1: Example Instrument Worksheet 

 

 

Ning, Arnold and Paulus, 2010 

 

Indicators 
Presence (+1) 

Absence (-1)  

Non-Report (0)    

S
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m
m
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 Feeling of belonging to a group +1    

Awareness of individuals involved in the discussion +1    

Ease of collaboration +1    

OVERALL Sense of Community  

 

+3   

A
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e 

C
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s Feeling of personal connection with others beyond being classmates 0    

Ability to share emotions as tool supports audio or video 

discussions  

-1    

Ability to express emotions or other non-verbal cues with in-app 

tool 

0    

 OVERALL Affective Connectedness  

 

-1   
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 Messages vary in depth / chat and forum tools used 

simultaneously 

+1    

There is no confusion in the messages conveyed +1    

Multi-way discussions +1    

OVERALL Open Communication  

 

+3   
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Easy access to assistance / many responses +1    

Synchronous discussions took place +1    

Response is immediate / notifications are sent/received 0    

OVERALL Mutual Attention  and Support   

 

+2   

  Social Presence Score  

 

 +7  
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` Facility for user to provide critical feedback +1    

Ability for user to link to further learning materials or to experts -1    

Facility for users to collaborate and construct knowledge  +1    

OVERALL Learner Autonomy 

 

+1   

D
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 Facility to engage in discussion +1    

Response more frequent than prescribed or encouraged by the tool 0    

Depth of discussion can be followed/viewed easily +1    

OVERALL Dialogue 

 

+2   
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tr
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 Accessibility of course materials other than the discussion itself +1    

User friendliness of the application +1    

Multiple modes of communication tools available  +1    

OVERALL Structure 

 

+3   

 Total Transactional Closeness 

 

 +6  

 TOTAL of Social Presence and Transactional Closeness 

 

  +13 

Indicators 

 The independent variables for Social Presence are taken from Kim’s (2011) Social 

Presence model. The independent variables for Transactional Distance are loosely based on the 
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questionnaire that Chen (2001) created to measure Transactional Distance. Although her focus 

was on the various types of interaction (learner-instructor, learner-learner, learner-content and 

leaner-interface, her ideas can be mapped loosely onto the 3 original variables of Transactional 

Distance.  The wording for each of the indicators is explained in this section. Each indicator is 

italicized for the ease of readability. 

Sense of Community. 

 Kim (2011) claims that a Sense of Community is established when users perceive the 

usefulness of community support and cooperation. The researcher felt that this Sense of 

Community was present if the learners in her study expressed a feeling of belonging to a group. 

A Sense of Community is also strengthened when the learners are aware of who their classmates 

and instructors are, and who is present during discussions. Therefore, the second indicator for 

Sense of Community is: awareness of individuals involved in the discussion. Lastly, if the 

application allows users to collaborate easily (ease of collaboration), then the Sense of 

Community is also stronger. 

 Affective Connectedness.  

Affective Connectedness was defined by Kim (2011) as a feeling of psychological and 

social connectedness. It is the degree to which participants expresses intimacy and warmth. The 

researcher felt that Affective Connectedness is exemplified when learners report that they are 

able to build a personal connection with others in their course, or if learners become “actual 

friends” with others, through the use of the Web 2.0 application. This act of becoming friends 

does not refer to the act of adding individuals as “friends” in their social profile; rather it is 

where one has more intimate conversations with others, shares laughs and has discussions 

outside of school work. The indicator is described as: Feeling of personal connection with others 
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beyond being classmates. When a Web 2.0 application supports the ability to share emotions as the 

tool supports audio or video discussions, Affective Connectedness is increased since learners are 

then able to share emotions through verbal cues such as tone of voice and non-verbal cues such 

as facial gestures. The last indicator, ability to express emotions or other non-verbal cues with in-

app tool, refers to the ability to use in-app functions such as status updates and emoticons (“meta-

communicative pictorial representation of facial expression”) (Wikipedia, 2015) to express their 

emotions.  

Open Communication. 

Kim’s (2011) definition of Open Communication is where “participants pursue 

knowledge through critical discourses” (p. 773). Kim (2011) described Open Communication as 

the ability to recognize and show interest in others’ messages while having quality discussions 

and critical inquiry. He also described the need for learners to feel open and free in the 

environment to make critical comments. An indicator that an application provides for Open 

Communication includes having the ability to have discussions amongst multiple people at once. 

These Multi-way discussions (as opposed to one-on-one discussions) help make the discussion 

environment appear to invite freedom and invite all participants to comment.  For quality 

discussions, the meaning of individual messages must be conveyed easily. Therefore, the 

indicator is described as: There is no confusion in the messages conveyed. Delays in message 

delivery/reception, frequent communication failure or restrictions on messages (e.g. by number 

of characters) hinders Open Communication. For Open Communication to occur, users need to 

have the flexibility to chat as well as offer detailed posts since the researcher feels that 

individuals become reluctant to provide feedback if it takes too long. The last indicator for Open 

Communication is: Messages vary in depth / chat and forum tools used simultaneously. 
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Mutual Attention and Support. 

Mutual Attention and Support encompasses the mutual attentiveness, empathy, and 

interdependent support. The indicators chosen for this variable are: (1) Easy access to assistance 

/ many responses, (2) Synchronous discussions took place, and (3) Response is immediate / 

notifications are sent / received. Web 2.0 applications that can provide easy access to assistance 

and permit many responses enable learners to feel mutual attentiveness. Kim (2011) explains that 

the feeling of Mutual Attention and support can reflect the feeling of others “’being there’ even 

though they are not physically there” (p. 774). If the Web 2.0 application enables for 

synchronous discussions, then this feeling of mutual attentiveness may be achievable. This 

feeling of “being there” can also be imitated if the application has a system in place to provide 

for instant notification when messages are sent and/or received.  

Learner Autonomy. 

Learner Autonomy refers to learners’ ability to contribute to online materials (Snodin, 

2012) and to set, monitor and evaluate their own learning progress and goals (Moore, 1993). An 

autonomous learner takes initiative to engage in learning processes and to further the learning of 

everyone involved. If a Web application can offer the facility for user to provide critical feedback 

then Learner Autonomy can be achieved. The ability for user[s] to link to further learning 

materials or to experts provides users with opportunities to take initiatives seamlessly to acquire 

knowledge and help. Finally when Web applications make it easy for students to engage in 

collaborative discussions and construct knowledge, Learner Autonomy is also increased. The last 

indicator for this variable is: Facility for users to collaborate and construct knowledge. 
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 Dialogue. 

Chen’s (2001) ideas of one’s perceived understanding of concepts, fluidity of comments 

and overall quality of interaction influenced the creation of the indicators for the Dialogue 

variable in the current study. The researcher believes that a Web 2.0 application that provides 

facility to engage in discussion and promotes frequent responses shows fluidity of comments. 

The Dialogue indicator is described as: response more frequent than prescribed or encouraged 

by the tool. And, finally, for one to more easily understand concepts, especially when comments 

are fluid and of high quality, one must be able to follow the discussion. Depth of discussion can 

be followed/viewed easily is the last indicator for the Dialogue variable.  

Structure. 

Structure refers primarily to instructors’ choice of course content and their flexibility for 

change, but it can also apply to media (Moore, 1993). Chen’s (2001) concepts of accessibility of 

course materials other than the discussion itself and the degree of user friendliness of the 

medium serve as the foundation for the indicators used for Structure. The responsiveness of the 

application to the learner’s needs and preferences and having multiple modes of communication 

tools available, also helps with Structure, and is beneficial to decreasing Transactional Distance 

(increasing Transactional Closeness).  The three indicators for Structure are: (1) Accessibility of 

course materials other than the discussion itself, (2) User friendliness of the application, and (3) 

Multiple modes of communication tools available. 

The Variables and Equations 

Equation 1, 2 and 3 below show that the scores obtained from the instrument are simple 

arithmetic summations of the presence or absence of each of the indicators. Theoretically, this 
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instrument could tally scores ranging from -21 points to +21 points where the application 

allowing for effective interactions could receive a score of +21 points, and the application 

allowing for the least effective interactions could receive a score of -21 points. 

Effectiveness of Interaction = Social Presence Score + Transactional Closeness Score   (1)  

Social Presence Score = Sense of Community Score+ Affective Connectedness Score 

+ Open Communication Score + Mutual Attention and Support Score (2) 

Transactional Closeness Score = Learner Autonomy Score + Dialogue Score + Structure Score (3) 

 

As seen in the equations above, Effectiveness of Interaction is found by adding the Social 

Presence score with the Transactional Closeness score. The Social Presence score is dependent 

on the Sense of Community score, the Affective Connectedness score, the Open Communication 

score, and the Mutual Attention and Support score. The Transactional Closeness score is 

dependent on the Learner Autonomy score, the Dialogue score and the Structure score. This 

research makes an assumption that each of the independent variables contributes equally (a 

maximum of +3 points for each variable) to the Social Presence and Transactional Closeness 

scores, so that a quantitative measurement can be obtained, however in actuality, the weight of 

each independent variable would vary depending on the situation. The literature neither supports 

nor contradicts this assumption. This generalization will be readdressed in the limitations section 

of the paper. 

Qualitative Studies as Data 

Twenty empirical research articles on the use of Web 2.0 applications in a formal 

education setting were found and used as the textual data to be analyzed using the instrument. 
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The articles were first downloaded in Google Scholar and relevant data was isolated. Searches 

included phrases made up by combining the following keywords: Web 2.0, education, 

discussion, online, empirical, learning, distance education, computer mediated learning, twitter, 

blogging, RSS, Social Presence, Transactional Distance, interaction, CMS, Ning, Blackboard 

and Facebook.  For example, a search was conducted using the keywords “Discussion online 

empirical, education” and 26 articles were downloaded for further review.  

Articles were excluded if the research was not empirical (experimentation and data 

gathered by the way of surveys, interviews), or if the research was not situated in a formal 

education setting (university or college). Exploratory research and constructive researcher were 

excluded because coding the indicators on the instrument requires descriptions of Web 2.0 

activities and/or user perceptions when using the application. The articles were also screened 

such that they fit within the conceptual framework. The technology used in the research articles 

must fall under the definition of Web 2.0 as described in the literature review section of this 

paper and the information gathered must have included discussion of the impact of the Web 2.0 

technology on interaction. Some of the studies excluded from the data set included studies of 

researcher-created software, studies which presented conclusions without presenting detailed 

findings as well as studies which use Web 2.0 technologies not specifically used as discussion 

tools. The quality of the research was also taken into account, and studies which were judged to 

employ poor methodologies (in the opinion of this author) were also excluded from the data set.  

Inter-rater Reliability 

The researcher and a Masters of Arts graduate research assistant (RA) coded the findings 

of 5 different articles independently. The inter-rater reliability correlation Cohen’s Kappa was 
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calculated to be 0.662, or “good” level of agreement (Landis & Koch, 1977). The table showing 

the Cohen’s Kappa calculations is found in Appendix A.  

After the initial Cohen’s Kappa calculation, six indicators were identified to be the 

weakest matches. The researcher and the RA discussed and modified the wording in those six 

indicators and then re-evaluated the six new indicators on one more article and found that both 

(the researcher and RA) coded the indicators the same way. Such exact matches increased the 

researcher’s and RA’s confidence in the clarity of the wording of the indicators.  

 Limitations of the Study 

The findings from this study are well supported; it uses an instrument developed after 

substantial review of the literature. The articles used as data were all published in peer reviewed 

journals. However, limitations are still present.  

The search was conducted using the combinations of keywords listed in the previous 

section. The study was conducted over a period of four months, and although the search was 

detailed it was not exhaustive. The article search was only conducted in Google Scholar.  

Journals not listed under that database were missed. Some existing research which study 

interaction with the use of Web 2.0 technology may have also been missed because the articles 

were not available for downloading or different key words may have been used by the original 

researchers when publishing their article.  

The research articles used in this study were all published within the last ten years, about 

when Web 2.0 applications were first released. However, true to the definition of Web 2.0, 

applications are constantly updated and improved. The researcher was only able to analyze each 

application as it was presented in the article, even though there were instances in which the 
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application being measured had undergone significant updates since the date of publication. 

Likewise, this study was also limited in that new research is constantly being published and yet 

the researcher was only able to analyze the research found during the four months of searching. 

Articles published since the data searches were conducted would have been missed. 

This research is also limited by the subjectivity inherent in the original research articles. 

While the use of many articles may lessen the impact of this limitation, objectivity is difficult to 

attain when using others’ research as data. The way in which each application was used and the 

structure of each course differed in each article. The researcher believes that the Effectiveness of 

Interaction scores evaluated in each instance would be higher had the Web 2.0 application been 

used in its optimal manner while the original researcher was conducting their research. After all, 

the definition of Web 2.0 technologies inherently calls its services to foster social connectedness, 

share information and collaborate (Wilson et al., 2001), all of which are indications of 

interaction.  

Although the instrument was subjected to interrater reliability analyses and was based 

heavily on definitions of Transactional Distance and Social Presence found after an extensive 

literature review, the choice of words and the design of the instrument still depended heavily on 

the researcher’s understanding and interpretation of these theories and definitions. This study 

shows that the instrument that was generated is needed and works well in measuring the 

flexibility of applications; however adjustments to the instrument may be warranted for future 

research.  

One possible adjustment to the instrument may be the weighting of the values for each 

indicator. As it stands in this study, the equal weighting for each indicator may be a significant 
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limitation. The researcher chose to not to introduce coefficients to multiple the value of each 

score generated by the independent variables, not because each of the independent variables 

contribute equally to Social Presence and Transactional Distance, but rather, there has not been 

research to show one way or another which variables of these theories matter more than others. 

This research was an attempt to quantify the effectiveness of Web 2.0 applications to afford 

interaction. If further research shows that some variables contribute more to interaction than 

others, than the equations used to generate the Effectiveness of Interaction score will need to be 

altered. Future research may also show that effectiveness of interaction may only be described 

qualitatively.  

Findings 

Twenty articles were chosen using the inclusion and exclusion criteria described in the 

methodology section above. They were then reviewed and measured using the developed 

instrument. Appendix B shows the raw data generated using the instrument for the data set. 

Table 3 summarizes the scores for each of the variables for each of the applications found in the 

articles. The chart is organized alphabetically according to the original study’s author. The 

columns reporting the total Social Presence score and the total Transactional Closeness score are 

shaded for quick reference.  

The results were then grouped and the highest scoring Web 2.0 technologies for 

Interaction are found to be Ning, Adobe Connect, Elgg, Facebook and Twitter. See Table 2 for 

the total Effectiveness for Interaction score for those applications.  
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Table 2 

Top 5 Web 2.0 Applications with the Highest Effective of Interaction Score 

 

 

 

 

Table 3 

Tabulated Results of Textual Data Applied to the Instrument 
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1 Arnold & Paulus, 

2010 

Ning +3 -1 +3 +2 +7 +1 +2 +3 +6 +13 

2 Baran, 2010 Facebook +2 +2 -1 +1 +4 0 0 0 0 +4 

3 Balcikanli, 2012 Ning +3 0 +2 +2 +7 +3 +1 +3 +7 +14 

4 Brady et al., 2010 Ning +1 +2 +2 -1 +4 +3 +1

+ 

+1 +5 +9 

5 Ching, 2013 VoiceThread +2

+ 

+3 +1 -3 +3 +3 -1 +2 +4 +7 

6 Choi, 2013 Facebook +2 0 +1 +2 +5 +3 +1 +1 +5 +10 

7 Churchill, 2009 Blogs +1 0 0 -3 -2 +2 0 +1 +3 +1 

8 Clarke & Nelson, 

2012 

Twitter 0 +1 0 0 +1 +1 +2 0 +3 +4 

9a Davi et al., 2007 Blogs +2 -1 +3 +1 +5 +2 +1 +1 +4 +9 

9b Deng & Tavares, 2013 Moodle 0 -1 +3 -3 -1 +1 +1 0 +2 +1 

10 Deng & Tavares, 2013 Facebook +3 +1 +3 +1 +8 +3 +1 0 +4 +12 

11 Ebner et al., 2010 Twitter +1 +1 +3 +1 +6 +3 +1 0 +4 +10 

12 Esteves, 2012 Facebook +2 +1 +3 +3 +9 +3 +1 +1 +5 +14 

13 Falloon, 2011 Adobe 

Connect  

+3 +3 +3 +3 +12 +2 +1 0 +3 +15 

14 Feliz et al. 2013 Twitter +1 0 +3 +1 +5 +3 +2 +1 +6 +11 

15 Hsu & Ching, 2012 Twitter +1 +1 +3 +1 +6 +3

+ 

+2 0 +5 +11 

16 Hung & Yuen, 2010 Ning +3 +2 +2 +1 +8 +3 +2 +3 +8 +16 

17 McCarthy, 2010 Facebook +2 +1 +2 +1 +6 +2 +1 +1 +4 +10 

18 Stodel et al., 2006 WebCT -1 -1 +1 -1 -2 0 +1 +1 +2 0 

19 Veletsianos et al., 

2012 

Elgg  +3 +1 +3 +2 +9 +2 +3 +1 +6 +15 

20 Wang et al., 2012 Facebook +3 0 +1 +1 +5 +1 0 +3 +4 +9 

Web 2.0 Total Effectiveness of Interaction Score 

Ning +16 

Adobe Connect  +15 

Elgg  +15 

Facebook +14 

Twitter +11 
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Component Analysis 

Each of the top Web 2.0 applications allow for rich discussions between one user and the 

rest of the class. Further analyses of the common properties that are present in the Web 2.0 

technologies which scored the highest total score reveal that the ability to personalize ones’ 

profile page, chat, and share media are amongst the most reported characteristics of the 

application. These applications afford users the ability to engage in both synchronous and 

asynchronous discussions, and the flexibility to share files easily. The ability to notify users of 

updates made by their peers is also important. A summary of the characteristics found in the “top 

5” Web 2.0 application is found in Table 4. 

Table 4  

Characteristics (Tools) Found in the Top 5 Web 2.0 Applications  

Web 2.0 Application Tool 

Ning 

Personal Profile Page, Sub Groups, Forums, Blogs, Wall Posts, Chat, 

Activity Update Notifications, Text Searching, File Sharing (video, 

audio, docs), Comments, Customizable Site, Private Groups 

Adobe Connect Pro 
Audio, Video, Chat, File Sharing (video, audio, docs), Presentation 

Tools, Desktop Sharing, Whiteboard, Closed Group 

Elgg 

Blogs, Social Bookmarking, Collaborative Document Authoring, Wall 

Posts, Microblogs,  File Sharing (docs), Personal Profile Page, Status 

Updates, Activity Stream, Subscription to Others 

Facebook 
Group, File Sharing (video, docs), Discussions, Wall Posts, Comments, 

Status Updates, Third-party Quiz Tools, Chat 

Twitter Microblogging, Retweet, Subscription to Others 
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Discussions 

The findings from this research show that variables from Social Presence and 

Transactional Distance can be used to form an instrument to measure the level of interaction 

afforded by Web 2.0 applications. The applications found to maximize Social Presence and to 

minimize Transactional Distance (increase Transactional Closeness) offers an abundance of 

tools. These applications afford users the ability to engage in both synchronous and 

asynchronous discussions, and provide the flexibility to share files easily. The ability to notify 

users of updates made by their peers also seems important. For the most part, the instructor needs 

to be able to create a safe environment where students can clearly identify the individuals they 

are learning with. Most of the applications are able to do this by allowing users to create private 

groups, although in the case of Twitter, appropriate hashtags can be used to replicate the attempt 

to create a closed community. Personal profile pages are also common in successful sites, and 

serve as a means to identify users to their peers and to allow users to instill a sense of identity in 

the learning environment. It is also found that most of these sites use some way to notify the user 

of updates made by their peers.  

In analyzing a number of existing articles which report on interaction when Web 2.0 

technology is used, this research found that the best applications have both synchronous and 

asynchronous tools that can be used simultaneously in the learning process. Each tool (chat, 

video conferencing, discussion forum, blog) offers different benefits. The chat tool is 

synchronous and informal, enabling users to brainstorm information and to volunteer opinions 

without the fear of having to provide responses that are “set in stone”.  The chat tool has also 

been shown to be exceptionally useful in maintaining a Sense of Community, Affective 

Connectedness, Open Communication and Mutual Attention and Support. Video conferencing 
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allows users to receive nonverbal cues and allow for instantaneous discussions. While 

synchronous tools are important, evidence from this research suggests that asynchronous tools 

are just as important in affording interaction. Asynchronous tools found to be the best in this 

research include discussion forums and blogs where users are able to provide thoughtful, 

thorough and well composed contributions to their class.  

The findings of the current research highlight the need for Web 2.0 applications used for 

education purposes to be flexible. The flexibility of these systems should be measured using 

instruments grounded in established theories, much like the instrument created in this study. 

However, the instrument in this current study is an introductory tool. As Web 2.0 applications 

evolve and are updated, improvements must be made to the tools. Individuals evaluating Web 

2.0 applications cannot simply assess the applications’ effectiveness based on the presence or 

absence of particular tools (e.g. presence of a file sharing tool). One must begin to evaluate 

whether there is flexibility in “how” the tools are used (e.g. file sharing tool to share multiple file 

types). And further still, whether there is flexibility within the implementation of certain settings 

within each tool (e.g. file sharing tool to share with whole group, one person or selected few). 

Further research in this area is definitely necessary.  

This study attempts to identify the ability for certain Web 2.0 technologies to provide for 

effective interaction, as measured through the lens of Transactional Distance and Social 

Presence. Both Transactional Distance and Social Presence are prominent theories in distance 

education and therefore findings should hold some weight; however, the researcher also 

acknowledges that just because the affordances of Web 2.0 technologies allow for interaction, it 

does not mean interaction actually takes place. This criticism is made by Kreijns, Kirschner and 

Jochems (2003), who identified two pitfalls in the analysis of social interaction in computer-
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mediated environments. They caution researchers to not neglect the social (psychological) 

dimension of interaction, but more pertinently to not take for “granted that social interaction 

automatically takes place just because an environment makes it technologically possible” (p. 

336). The researcher argues that although students may not experience interaction whilst using 

flexible Web 2.0 technology, interaction is sufficiently more difficult to attain if the Web 2.0 

technology was not flexible. The pedagogical choices of the instructor, the structure of the class, 

and the attitudes of the learners are critical in the whole learning journey. The choice of 

technology is merely one of the starting places, albeit a very important one.  

Conclusion 

This study was a form of meta-synthesis called template analysis. Variables of Social 

Presence and Transactional Distance that can be used to measure the level of interaction afforded 

by Web 2.0 applications were identified and presented in Figures 1 and 2. The template analysis 

resulted in a list of codes which were re-written as indicators for the instrument that was created. 

Twenty empirical studies involving Web 2.0 technologies in the formal education setting were 

used as textual data for the instrument.  

This research found that the top 5 Web 2.0 applications for the purpose of effective 

interaction were: Ning, Adobe Connect, Elgg, Facebook and Twitter. It also identified the tools 

found in these applications which were most useful in maximizing Social Presence and 

minimizing Transactional Distance (maximizing Transactional Closeness).  

The current study also involved a discussion of whether the use of CMSs is better than 

SNSs or vice versa. This research argued that the difference between traditional CMSs and SNSs 

is merely in name and not in function. Both CMSs and SNSs fit under the definition of Web 2.0 
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technologies and the instrument created showed that some CMSs afforded effective interaction. 

Likewise, some SNSs were able to afford effective interaction as well.  

Course developers will continue choosing new classroom media regularly as technology 

continues to evolve. The findings of this research indicate that individuals choosing to use Web 

2.0 technologies in their courses should consider all of the perspectives available (organizational, 

financial, pedagogical, etc.) and base decisions on sound research. The chosen application should 

allow for synchronous and asynchronous discussions to take place. As well, the application 

should have the flexibility of integrating a variety of other components, such as media sharing 

and activity notifications. The instrument presented in this research study, or a variation of it 

which is equally grounded in established education theories, should be used to help with the 

decision making process.  

All in all, however, the choice Web 2.0 application should only be secondary to good 

instruction and a sound course structure. The levels of interaction afforded by each application 

depend highly on the way in which the course and activities are structured. Facilitators can 

“make or break” the success of a course. Regardless of its importance, the choice of medium 

should only be a secondary consideration.  
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Appendix A 

Calculation of Cohen’s Kappa -This chart shows the process of attaining Cohen’s Kappa, the 

measure of the agreement between the researcher and the interrater. A Cohen’s kappa of 0.662 is 

a “good” level of agreement (Landis & Koch, 1977).  

    Reader 1   

    Presence Absence Non-report  Total 

Reader 2  

Presence 34 0 16 50 

Absence 0 7 1 8 

Non-

report 3 0 43 46 

  Total 37 7 60 104 

            

  Agreement 34 7 43 84 

  By Chance 17.78846154 0.538461538 26.53846154 44.86538462 

            

  Kappa 0.661788618       

 

 



MEASURING WEB 2.0 INTERACTION  57 

Appendix B 

Raw data generated by measuring each Web 2.0 application found in the data set, using the 

instrument.  
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Appendix C 

Composite Graphs of Social Presence variables and Transactional Distance variables 
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