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Abstract. Traditional education is no longer regarded as the only source for knowledge. This is largely due to the                   
digital evolution. Although there have been steps taken to transform the education system from traditional to modern,                 
it is argued that linearized learning remain as the underlying framework. In order to be in sync with current and future                     
market demands, a de-linearized learning approach is found suitable. This is best described as the exchange of roles                  
namely, student, teacher, practitioner and researcher and the exchange of knowledge between them. An online               
platform that adopts a de-linearized learning approach is very much different and new compared to other online                 
learning platforms. For this reason, a communication medium suitable for the exchange of knowledge in a                
de-linearized learning setting is unknown. Through the use of interviews consisting of the four roles as participants                 
and literature research, the author has been able to identify six factors together with media capabilities that should be                   
considered in a communication media in order to achieve effective knowledge exchange in a de-linearized learning                
platform. The factors are targeted towards the underlying layer of the exchange of knowledge which is the                 
transmission and processing of information.  
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1. Introduction 
 
Technological advancements made in this new digital era is drastically changing the playing ground for many                
industries. An example of such industry is education. According to Clifford’s article (Clifford, 2018), Google’s CEO                
Sundar Pichai mentioned that traditionally, people were educated and learned job skills which were sufficient for a                 
lifetime. This is no longer the case since there are continuous technological advancements made which allow new                 
job areas to emerge and transform constantly. As a result of this, a gap is created between traditional education and                    
the current demands of organizations as well as the labor market. Furthermore, the continuous transformation and                
emergence of new job areas constitute lifelong learning to be of great importance. 
 According to Abcouwer et. al. (2017), the transition from schooling to employment is no longer facilitated                
by traditional education due to the digital evolution. In order to respond to the current gap, education systems are                   
pressured to shift from traditional approaches of teaching to the use of new technologies to teach students the                  
necessary skills needed in the 21st century (Resta, 2003). An example of a modern approach is the facilitation of                   
online learning which caters to students who are in remote locations. Although there have been steps taken to                  
transform the education system from traditional to modern, it is argued by some researchers that linearized learning                 
remains as the underlying framework where four distinctive roles, namely, student, teacher, practitioner and              
researcher are played by separate individuals and where knowledge is transferred in a linearized manner (Abcouwer                
et. al., 2016; Thijssen et. al., 2002). Thijssen et. al. (2002) describes this relationship as one-dimensional and should                  
be replaced by a multi-dimensional learning model where an individual is capable of exchanging roles and exchange                 
information with each other. Abcouwer et. al. (2016) classifies the exchange of roles and information between the                 
different roles as a De-linearized learning approach. Furthermore, the exchange of roles and information makes it                
possible to be in sync with current market demands (Abcouwer et. al., 2016).  

Recent research has been made to further understand the concept of de-linearized and lifelong learning. In                
the work of Abcouwer et. al. (2017), four tools were deemed as highly needed in order to facilitate this. The four                     
tools are Knowledge-base, Communication Infrastructure, Marketability and Discussion with Stakeholders. Trago           
et. al. (2017) furthered this research by focusing on discovering the focus points for an e-learning environment that                  
supports lifelong learning. They were able to conclude that Supporting Technology, Resilience, New Concepts and               
Education are the focus points for an e-learning environment that supports lifelong learning. Furthermore, Trago et.                
al. (2017) concluded that platforms are an effective setting that is capable of supporting a de-linearized approach to                  
learning.  

Platforms are capable of connecting users in an easy way, it allows combining many concepts into a single                  
electronic area, it can be used to facilitate lifelong learning that follows a de-linearized approach and it allows for                   
sharing of concepts and knowledge (Trago et. al., 2017). Platforms have also been frequently used for different                 
applications. These applications are divided into five categories, namely, collaborative projects, blogs, content             
communities, social media sites, virtual game worlds, and virtual social worlds (Kaplan & Haenlein, 2010).  

 
1.1. Problem Background 
 
According to Carzaniga & Wolf (2001), communication is a shared concept that plays an important role in the                  
aforementioned categories. Although communication is a shared concept, it has various forms due to the use of                 
different media types. Examples of this are the use of text on a platform called BookCrossing which allows many                   
people in multiple countries to share books, photos on a platform called Flickr, videos on Youtube and powerpoint                  
presentations on Slideshare (Kaplan & Haenlein, 2010). A virtual learning platform that adopts a de-linearized               
approach is a relatively new concept; one that is different from the applications that belong to the aforementioned                  
categories. Furthermore, a suitable communication infrastructure using an appropriate communication medium is            
currently unknown for a de-linearized learning platform. This is also supported by the results of Vanderlinde &                 
Braak (2010). The results of Vanderlinde & Braak (2010) shows there is no communication platform for researchers                 

2 



and intermediaries. For this reason, one is required to gather information or maintain contact with researchers using                 
their own devices. Example of this is teachers consulting other sources for information such as teacher forums where                  
information might be shared and communicated (Vanderlinde & Braak, 2010). Lastly, there is no effective               
mechanism for the dissemination of information and evaluating its impact (Chafouleas & Riley-Tillman, 2005).  

According to Bartlett et. al. (2001), communication represents a strong added value in the learning process.                
Therefore, this paper will focus on contributing to the work of Abcouwer et. al. (2017), by conducting research on                   
the type of communication mediums that would be suitable for a de-linearized learning platform. This               
communication medium should serve as an effective channel in which information can be exchanged between the                
roles that exist in a de-linearized learning platform. The expected outcome of achieving this goal is a list consisting                   
of fundamental factors matched with suitable media capabilities. The factors and media capabilities will be taken                
into account and serve as specifications for communication mediums suitable for a de-linearized learning platform.  

 
1.2. Research Question 
 
In order to reach this goal, the following research question is formulated:  
 

“Which communication medium can be suitable for effective exchange of information in a de-linearized              
online learning platform?”  
 
In order to answer the main research question, the following sub-questions are formulated:  
 

● Sub-Question 1: What factors should be taken into account when information is being exchanged in a                
de-linearized online learning platform? 

● Sub-Question 2: What media capabilities are capable of supporting the factors in order for effective               
exchange of knowledge? 

 
Based on the above-mentioned research questions, the main concepts of this research are communication media,               
online learning and different roles that are involved in de-linearized learning which is classified as the roles                 
approach to learning (Thijssen et. al., 2002). Communication media, online learning and the de-linearized learning               
approach will serve as the foundation of the conceptual framework. 
 
2. Conceptual Framework 
 
To be able to fully understand the topic being researched in this paper, one has to grasp and understand                   
communication media, online learning and the different roles that exist in de-linearized learning. In this conceptual                
framework, the concepts will be elaborated on using “Media Richness Theory” (Daft & Lengel, 1986), “Social                
Presence Theory” (Short et. al., 1976), “Theory of Online Learning” (Anderson, 2004) and the “Roles Approach to                 
Learning” (Abcouwer et. al., 2016). This will serve as the starting point in this research. It is also important to note                     
that knowledge and information are used interchangeably. 
 
2.1. Communication Media 
 
As mentioned earlier, there are different communication media adopted by different digital platforms. Examples of               
the most popular platforms currently in the market are Blogs, Facebook, Twitter, Youtube, Flickr, Instagram,               
Snapchat and LinkedIn. Blogs are text-based platforms that allow simple exchanges, Facebook and LinkedIn uses               
text and enables users to share pictures and videos, Twitter is also a text-based platform that allows text of                   
maximum 140 characters, Youtube allows the sharing of videos, Flickr and Instagram allows its users to share                 
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photos and Snapchat allows the sharing of videos that exist for a limited amount of time (Bayer et. al., 2016; Kaplan                     
et. al., 2010; Kietzmann et. al., 2011). According to Trevino et. al. (1987), communication media differ based on                  
their “richness” or capability to facilitate understanding. 
 
2.1.1. Media Richness Theory 
 
One of the most widely used media theories when selecting communication media is Media Richness Theory (Daft                 
& Lengel, 1986). Media Richness Theory argues that matching media to the needs of the task improves                 
communication efficiency. According to Daft & Lengel (1986), tasks are categorized based on uncertainty and               
equivocality. Uncertainty in a task can be explained by the lack of sufficient information and equivocality in a task                   
can be explained as the multiple and possibly ambiguous information that may exist.  

The richness of a particular media is dependent on four factors namely, the media’s characteristics such as                 
its capability to provide immediate feedback, message personalization, multiple communication and social cues and              
language variety (Daft & Lengel, 1986). To be more explicit, Trevino et. al. (1987) describes media richness as one                   
that provides insight and rapid understanding consequently, reducing uncertainty and equivocality. According to             
Media Richness Theory, the level of incorporation of the aforementioned characteristics determines the richness of a                
media, thus its appropriation of use. A more detailed explanation of the aforementioned characteristics can be                
viewed in the table table 1. 
 
Table 1. Media Richness Theory Characteristics 

Characteristic Explanation Source 

Feedback Questions could be asked and     
corrections can be made when there      
is immediate feedback. 

Daft & Lengel, 1986 

Message Personalization Adding personal feelings and    
emotions to a message allows it to       
be conveyed more effectively. 

Daft & Lengel, 1986 

Multiple Cues The ability to include an array of       
cues such as body gestures and      
voice inflection when   
communicating 

Daft & Lengel, 1986 

Language Variety The ability to add a range of       
meanings that can be conveyed with      
language symbol 

Daft & Lengel, 1986 

 
The richest communication medium is face-to-face. Face-to-face allows for rapid mutual feedback,            

simultaneous communication of multiple cues such as tone of voice or facial expression, high-variety natural               
language and conveys emotion. According to Balaji (2010), web-based resources that provide face-to-face teachings              
engage students to communicate with other participants through multiple mediums which provides a richer              
communication context than traditional education. The use of a single medium for any task is less effective than the                   
use of a medium or set of media which is used at different times when communicating (Dennis & Valacich, 1999).                    
Lastly, asynchronous and synchronous communication should be supported by a rich medium (Volery & Lord,               
2000). 
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2.1.2. Social Presence Theory  
 
Social Presence Theory has also been used to evaluate the appropriateness of a communication medium (Short et.                 
al., 1976). According to Short et. al. (1976), Social Presence Theory is the level to which physical presence is                   
conveyed using a medium when communicating with participants. According to Social Presence Theory, the level of                
social presence needed when communicating is determined by the communication task, which then influences the               
selection of a medium. According to Kumar & Benbasat (2002), these task requires a sense of sociability, warmth                  
and are personal. Christie (1985) classifies this as “person-oriented” or social tasks. An example of a task that falls                   
under person-oriented or social tasks is the goal of getting to know someone. According to Kumar & Benbasat                  
(2002), such a task would require high social presence. The need for social presence in person-oriented or social                  
tasks is challenged by other researchers (Walther & Burgoon, 1992; Walther 1993 and 1994). According to Walther                 
& Burgoon (1992) and the latter work of Walther (1993 & 1994), some individual are capable of adapting their                   
communication behavior to communicate personal information through media with low social presence.  

According to Kumar & Benbasat (2002) conclusion, success is based on fundamental constructs of              
feedback and social presence cues. This is further supported by Kaplan & Haenlein (2010). Social Presence depends                 
on a range of non verbal cues and verbal cues. According to Kaplan & Haenlein’s (2010) classification, with respect                   
to social presence and media richness, text-based applications scores the lowest since only simple exchanges are                
allowed. Higher on their scale are applications that fall under the social networking site and content community                 
category such as Youtube and Facebook. Lastly, applications that replicate all dimensions of face-to-face              
interactions scored the highest. Examples of such applications are Second Life and World of Warcraft. 
 
2.2. Online Learning 
 
According to Redmon & Burger (2004), online environments are less intimidating, less prone to be dominated by a                  
single individual and less bound by convention. Furthermore, it provides flexibility of time and place to reflect on                  
previous content, which engages them in meaningful and intellectual experiences (Anderson & Kanuka, 1997). 
 
2.2.1. Theory of Online Learning 
 
According to Anderson’s (2004) developed theory called “Theory of Online Learning”, effective learning             
environments facilitate the interaction between students, instructors and content. The education process in online              
learning environments is based on six interaction typologies namely student-student, student-instructor,           
student-content, instructor-instructor, instructor-content and content-content (Anderson & Garrison, 1998).         
According to Anderson (2004), the aforementioned interactions can take place in a learning environment that is                
learner-centered, knowledge-centered, assessment centered and community centered. Furthermore, interactivity is          
considered as the central point to Online Learning Theory.  

According to Anderson (2004), the knowledge centered view of online learning theory is used to represent                
the asynchronous communication that facilitates personalization by allowing students to learn according to their own               
pace, interest, knowledge and style. Assessment centered view evaluates whether the learning objective of using               
online tools are accomplished. According to Anderson (2004), an important part of assessment centered learning is                
feedback, which influences the approach to learning. Lastly, a sense of community or social connectivity between                
learners and instructors is enhanced through interactions (Anderson, 2004). It is believed by the author of this paper                  
that this remains the case in a de-linearized learning setting. According to Anderson (2004), the formation of                 
productive relationships among participants and the collaborative exploration of the subject matter is due to the level                 
of connectedness felt by the participants.   
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2.3. The Roles Approach to Learning  
 
According to Abcouwer et. al. (2016), the exchange of roles makes it possible to be in sync with market                   
requirements. One plays the student role when knowledge and skills are searched for on a permanent basis for self                   
development. One plays the teacher role when others are educated about matters that are relevant to their chosen                  
discipline. One plays the practitioner role when studied materials are turned to tangible products with the purpose of                  
evaluating the relevance and for use. One plays the researcher role when permanent attention is placed to increase                  
the discipline-specific knowledge (Abcouwer et. al., 2016). Further insight into the aforementioned roles are given               
in the following section.  
 
2.3.1. Student 
 
According to Thijssen et. al. (2002), a student is interested in knowledge and skills that is beneficial to their own                    
development. In many cases, caring teachers who provide emotional and intellectual support made their classroom a                
success but also made their students teacher dependent. Online learning environments provides great flexibility              
individualization which in turn require self-directed and self-managed learning (Grabinger & Dunlap, 1995).             
Students who are introduced to online learning environments who has been teacher dependent may often experience                
anxiety (Vonderwell & Savery, 2004). According to Palloff & Pratt (1998), in order to be a successful online learner                   
the student must take an active approach to learning. This includes students to be involved in discussions, be                  
prepared to speak out, develop solutions and use the guideline as the scope to work in. Furthermore, when students                   
engage in collaborative work, deeper levels of understanding is gained (Chang & Fisher, 2003). McLoughlin &  
Marshall (2000) stated that students require a number of skills and cognitive abilities in order to learn effectively.                  
The skills needed by students are articulation, self-regulation, self-evaluation skills, and a repertoire of learning               
strategies. Articulation is described as being aware of one’s own thinking and being an aware learner in general.                  
Self-regulation is described as being thoughtful of learning strategies by planning and adjusting in order to succeed                 
at achieving a goal or complete a task. Self-evaluation is described as monitoring one’s understanding and seeking                 
for help when needed (McLoughlin & Marshall, 2000). Lastly, the skill of self-directedness allows students to                
understand content and regard themselves positively as learners. According to Clayton (2003), self-directedness             
enables students to reflect on their learning and motivate them to continuously learn throughout life. 
 
2.3.2. Instructor 
 
According to Mazzolini & Maddison (2007), understanding the role that an instructor plays in student learning in                 
online learning environments is an important issue. The choice to lead or to keep a low profile can affect the                    
participation of students in surprising ways. Although there is a cardinal rule which states that instructors must                 
participate a lot to get student to do the same in order to be classified as good online learning, it is argued that                       
instructors must maintain a balance between too much or not enough participation (Mazzolini & Maddison, 2007).  

According to Thijssen et. al. (2002), the role of the instructor is to use their studied materials to educate                   
students about matters which are relevant for the students to master the specific discipline. It is also vitaly important                   
that instructors are aware and recognize the unique learning characteristics of students to help them learn best                 
(Ference & Vockell, 1994). Furthermore, the instructors role also include teaching students how to use               
asynchronous and synchronous communication tools in order to communicate effectively (Vonderwell & Savery,             
2004). 

There are different situations that further dictate the role of an instructor. According to Dewey (1916),                
Piaget (1973), Vygotsky (1978) and Bruner (1996), when learners learn actively and construct new knowledge based                
on their prior knowledge, the role of the instructor is a facilitator (Ornstein & Hunkins, 1998). When knowledge is                   
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based on active experience drawn from the environment affecting the leaner, the instructor’s role should be to shape                  
the learners real experience from the environment and know what surroundings promote experiences that lead to                
growth (Ornstein & Hunkins, 1998). Furthermore, the instructor is viewed more as a guide than a director when                  
learning permits creative interactions with the teacher rather than outcome based teaching (Dewey, 1916).              
According to Chang & Fisher (2003), the aforementioned roles should all be adopted by the instructor in an online                   
learning environment. This is further supported by Lai (1999), Cowan (2006) and Anderson’s (2004) suggestion               
which states that online teachers should perform the roles of a facilitator and coach combined with moderator and                  
tutor as well as technicians and subject matter expert. A model is developed using eight roles for an online instructor                    
which describes the tasks (Goodyear et. al., 2001). This model can be viewed in appendix 1. 
 
2.3.3. Practitioner 
 
According to Thijssen et. al. (2002), practitioners are interested in new and relevant knowledge. This is further                 
supported by other researchers which argues that practitioners are interested in new solutions to operational               
problems (Bates, 2002). In the work of Abcouwer & Takács (2016), it is concluded that the practitioner’s role entail                   
the use of studied materials in a tangible way with the purpose of evaluting the relevence and application of the                    
findings. According to Atkins (1984), practitioners also conduct research in order to improve their understanding of                
their professional processes. Some of the ways in which they tend to improve their understanding is by evaluating                  
the effectiveness of new materials, techniques, and strategies, or to collect data on the experiences, problems,                
expectations, beliefs and values (Atkins, 1984). This is classified as practitioner research which produces              
context-specific knowledge beneficial to themselves and their practice (Furlong & Salisbury, 2005). According to              
Stevens (2004), published practitioner’s work in practitioners journals are considered to be less scholarly which               
consequently result in little worth in promotions and sound decisions. Furthermore, this leads to the work of                 
practitioners not translated to stakeholders such as teachers and administrators.  
 
2.3.4. Researcher 
 
Researchers are interested in seeking new knowledge (Bates, 2002). According to Mortimore (2000), there are four                
tasks which are central to educational research. They are as follows: To observe and record systematically, to                 
analyse results and draw out implications, to publish findings and to improve educational processes and outcomes                
(Mortimore, 2000).  

According to Englert and Tarrant (1993), the work of educational researchers tend to remain in journals                
rather than in the hands of other stakeholders such as teachers and students. The reason for this is because of                    
technical and complex language that exist in research reports (Vanderlinde and Braak, 2010). This consequently               
results in important findings not translated and consumed by other stakeholders such as teachers. In that sense,                 
researchers do research for themselves and not for others. This is also supported by other researchers which argues                  
researchers publish their work in a prestigious academic journal and move on the next study rather than trying to                   
relate their findings with others (Stevens, 2004). According Vanderlinde & Braak’s (2010) focus group interviews               
with researchers, it is reported by researchers that complex research findings are difficult to explain in a clear and                   
unambiguous manner to different media. For this reason, stakeholders such as teachers and school leaders find it                 
more interesting and effective to have direct dialogue with researcher than reading their scholarly papers               
(Vanderlinde & Braak, 2010).  
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2.4. Conceptual Framework Summarized 

 
Figure 1. Conceptual Framework 

 
To summarize the conceptual framework, a diagram is constructed which is depicted in figure 1. In a de-linearized                  
learning environment, an individual is capable of exchanging different roles namely, student, teacher, practitioner              
and researcher and also exchange information with each other. After acquiring knowledge from empirical              
information, knowledge needs to be disseminated in a strategic and effective way in order for others to make use of                    
research findings. This applies to parties on both ends. In order to achieve this, an appropriate communication                 
medium needs to be selected. According to Media Richness Theory (Daft & Lengel, 1986), matching               
communication media to the needs of the task improves communication efficiency. In the conceptual framework, the                
level of analysis is placed on knowledge exchange as the task. In this sense, both the needs of knowledge exchange                    
and the role that is at play influences the selection process of a communication medium. The four characteristics of                   
Media Richness Theory namely, Feedback, Message Personalization, Multiple Cues and Language Variety together             
with Social Presence further evaluates the richness of the media and determines its suitability after being matched                 
with the task. A medium that satisfy the aforementioned characteristics is considered suitable for the task. The                 
selected communication medium also influences the level of interactivity and connectivity felt between the              
participants. As mentioned earlier, the level of interactivity and connectivity breeds a productive relationship among               
participants (Anderson, 2004).  
 
3. Research Method 
 
In order to answer the research questions of this paper, a few methods are selected namely, literature review,                  
conceptual framework and interviews. A literature review is conducted to understand and clarify the concepts of                
Communication Medium, Online Learning and The Roles Approach to Learning. A conceptual framework is built               
from the result of the literature review in order to gain further insight into aforementioned concept and to understand                   
their relationship.  
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3.1. Interview Questions 
 
Based on the insights given through the development of the conceptual framework, interview questions are formed.                
The interview questions touch base on the concepts mentioned in the conceptual framework in hopes of                
understanding and coming to a conclusion on a suitable communication medium that would allow effective               
knowledge exchange in a de-linearized online learning setting. An interview script has been used to guide the                 
interviews (see appendix 2). Semi-structured interview is chosen as the method for gaining further insight. The                
purpose of this selection is based on the benefits of a semi-structured interview approach which outweigh the                 
structured interview method in the sense that important data such as new ideas might be missed with a structured                   
interview approach.  
 
3.2. Interviews 
 
The perspective of the four roles that exist in a de-linearized learning environment will be taken into account. The                   
participants of the interview will be students, teachers, practitioners and researchers. Students that are considered for                
the interview are currently enrolled at higher level universities. They are selected based on the fact that they have                   
prior experience with other online education platforms which can be used to gain insight into factors that would                  
make exchanging knowledge effective in an online education environment. Snowball sampling is used to get into                
contact with Teachers, researchers and practitioners through Professor Toon Abcouwer. They are selected based on               
their experience and insight on the topic of this paper (see appendix 4).  
The location of the interviews will be decided by the participant in order to have the least controlled environment,                   
which should make the participants feel comfortable. Due to the limitation of the author, English is used for                  
conducting the interviews.  

 
3.3. Data Analysis 
 
Data gathered through these interviews will be analyzed through a coding scheme (see Appendix 5) in order to                  
identify, categorize and highlight the important findings from the interviews. To be able to link these findings to the                   
identified theory in the conceptual framework, coding is used to classify findings of the collected primary data.  

 
4. Result 
 
4.1. Sub-Question 1: What factors should be taken into account when knowledge is being exchanged in a 
de-linearized learning setting? 
 
4.1.1. Intro 
 
As mentioned earlier, de-linearized leaning is classified as the exchange of roles namely, student, teacher,               
practitioner and researcher (Abcouwer et. al., 2016). Although it is concluded by Abcouwer et. al. (2016) and also                  
supported by the respondents that the exchange of roles allow a person to be in sync with current and future market                     
demands, there are a number of factors related to the exchange of knowledge that should be taken into consideration                   
in a de-linearized learning setting.  

Although the conclusion within the conceptual framework in regards to Media Richness Theory and Social               
Presence Theory is that the overall task is the level of analysis that should be considered when selecting a suitable                    
communication medium, an analysis of the interviews showed that the respondents placed emphasis and level of                
analysis on factors that are attributed to the transmission and processing of information as communication tasks and                 
not the overall task itself. The factors are as follows: The ability to ask Questions, Audience, Message, Feedback,                  
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Connectedness and Comfort/Persistence. For this reason, the aforementioned factors are considered to answer the              
first sub-question. This leaves a gap between the conceptual model and the insights gathered from the interviews. To                  
further understand this, further literature research is conducted.  

The work of many researchers has shown that matching a medium to a task does not always lead to better                    
task performance (Dennis & Kinney 1998; Hollingshead et al. 1993; Mennecke et al. 2000; Rice 1992; Straus 1997;                  
Straus & McGrath 1994; Suh 1999). For this reason task is reconceptualized in the work of Dennis et. al. (2008) as                     
communication processes that must be performed. Communication process is further decoupled as information             
transmission and information processing. According to Dennis et. al. (2008), sharing information is an exchange               
process whereby the development of meanings require the dissemination of information and the processing of that                
information. The dissemination of information is regarded as information transition whereas processing of             
information is regarded as convergence or information processing. Furthermore, transmission and processing of             
information is required for most tasks. In situations where information is inadequately transmitted, incorrect              
conclusions can be made. In situations where processing and convergence of information is inadequate, it is difficult                 
to continue with other activities since there is a lack of shared understanding. Lastly, placing the level of analysis on                    
the overall task is considered as to broad (Dennis et. al., 2008). For this reason together with the level of analysis                     
placed by the respondents, the aforementioned factors are considered in answering sub-question 1.  
 
4.1.2. The ability to ask Questions 
 
The interview respondents of this research stretched the importance of the ability to ask questions. According to                 
Respondent 1, no one person knows everything. A person might know more about a certain subject whereas another                  
person might have more knowledge and better understanding of another subject. This is further supported by other                 
respondents. According to Respondent 3, the gap in communication that exist between the four roles is attributed to                  
one believing that he or she is better than the other in the sense that they know more than others. This allows the                       
author of this paper to believe that in order for knowledge to be exchanged in a de-linearized manner, each role must                     
be able to accept that no one role knows everything about a certain subject and that everyone must be given an                     
opportunity to pose or answer questions on a particular subject regardless of their role without worrying about how                  
they are perceived.  

Although the previously described Media Richness theory in the conceptual framework partly covers the              
ability to ask questions in terms of feedback, the framework does not address the hindrance of perception that may                   
be felt by the four roles. The aforementioned respondents clearly think that perception may have individuals                
suppress their questions thus negatively affecting the exchange of knowledge. In order to get a better world view,                  
further literature research is conducted. 
 
4.1.2.1. Literature Findings  
 
According to Vonderwell’s case study (2003), perception is deterrent factor for many students when communicating               
in a setting where there is no anonymity. Students would worry about the way other students think of them when                    
asking a question in a setting where anonymity is none existent. Therefore, the level of participation among                 
participants would increase if perception is not an issue. Furthermore, the increase in participation in regards to                 
posing and answering questions would prevent a knowledge dump and encourage knowledge exchange (Zarinpoush              
et. al., 2007). It is believed by the author of this paper that this remains the case in the exchange of information in a                        
de-linearized online  learning setting. 
 
4.1.3. Audience  
 
According to Respondent 4, it is important to have tailored programs that are relevant in the day to day practice of                     
the audience. This affects how knowledge is processed thus impacting the exchange of knowledge. In a de-linearized                 
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learning setting where there are four roles namely, student, teacher, practitioner and researcher, the information               
needs of individuals and the way they learn might be different. Although the four roles are described in the                   
conceptual model, they are described in terms of their roles and tasks. The importance of their information needs                  
relevant to their day to day practice is not described. As a result of this, a gap is created between the conceptual                      
model and the result of the interview. In order to further understand this gap, further literature is investigated to get a                     
better world view. 
 
4.1.3.1. Literature Findings 
 
Although de-linearized learning is comprised of four roles namely, student, teacher, practitioner and researcher, the               
information needs of individuals and the way of learning might be different. According to Zarinpoush, et. al.                 
framework (2007), knowledge transfer and exchange tailored to the audience’s needs, knowledge and practices that               
they face on a daily basis is critical for the effectiveness of knowledge transfer and knowledge exchange. Therefore,                  
it is of high importance to communicate and listen to the audience (Zarinpoush et. al. 2007). It is believed by the                     
author of this paper that knowing the audience’s needs, knowledge and practices that they face on a daily basis will                    
allow one to define the target audience. According to Williams Group (2003), it is easier to address the specific                   
problems that an audience faces when the audience is defined. This leads to a greater potential for the uptake of                    
information. 
 
4.1.4. Message 
 
According to Respondent 1, 5, 6, knowledge is best shared by using personal stories or experiences. They believed                  
that knowledge shared by using personal stories or experiences is a way of making the knowledge relatable to others                   
therefore allowing others to see how to go about fixing the problems that they face in their day to day practice.                     
Although the conceptual model describes message personalization as a media characteristic that gives eminence to               
the use of personal feelings and emotions when conveying information, the appropriation in which to use personal                 
feelings and emotions is not described in the model. Further literature research is conducted to understand the use of                   
personal stories/experiences together with personal feelings and emotions in order for effective knowledge             
exchange. 
 
4.1.4.1. Literature Findings 
 
According to Zarinpoush et. al. framework (2007), the way that information or findings are packaged can impact                 
how readily the knowledge is to put into practice. According to the Canadian Health Services Research Foundation                 
(2005), moving away from academic presentations of the research findings to using stories and anecdotes to convey                 
information is sometimes useful. As mentioned earlier, it is reported by researchers that complex research findings                
are difficult to explain in a clear and unambiguous manner (Vanderlinde & Braak, 2010).  

According to Sole & Wilson (2002), sharing experiences through narrative is a great way to disseminate                
tacit knowledge. Moreover, stories that are well told can be a very powerful way to represent and convey complex                   
and multidimensional ideas. It can be used to convey both emotions and information, both tacit and explicit.                 
According to Williams Group (2003), information is given life when told in stories which people pass on as                  
memorable stories to others, which in turn circulates the information to a larger audience. 

According to Abernathy et. al. (2001), there are five C’s that are important when constructing a message.                 
They are as follows: Clear, Concise, Consistent, Compelling and Continuous. Clear is defined as a message that is                  
easy to understand. Concise is defined as a message that is easy to read. Consistent is defined as a message that is                      
related to information consistent with other existing information. Compeling is defined as a message that offers                
something that commands attention. Continuous is defined as a message that allows a follow up to make sure that it                    
is not forgotten or overlooked (Abernathy et. al., 2001). 
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4.1.5. Feedback 
 
According to Respondent 6, one of the challenges faced in a setting where knowledge is exchanged is not getting an                    
answer fast enough or simply not having the availability of the knowledge giver for the required time. Respondent 5                   
considers the exchange of knowledge to be a two-way situation where if knowledge is shared, the appropriate                 
gesture would be to share knowledge back. It is believed by the author that this may result in a conversation. The                     
lack of immediate feedback may negatively impact the exchange of information. This is also supported by the Media                  
Richness Theory as described in the conceptual model. Media Richness Theory considers immediate feedback to be                
one of the characteristics used to evaluate the richness of a particular medium. Eminence is placed on feedback.  

Another important highlight of feedback is the ability to confirm whether a concept is well understood                
(Respondent 6). Although there are positives attributed towards immediate feedback, it may allow an individual to                
be completely reliant on responses rather than inquired learning. 
 
4.1.6. Connectedness 
 
According to Respondent 1, social connection has a lot to do with how information is shared and exchanged. An                   
example of this is that it allows people to sense whether a person is of need of information which in turn triggers the                       
willingness to share information (Respondent 1). According to Respondent 3, social connectedness allows one to               
know the likes and dislikes of others which allows one to create examples suitable for grasping information.                 
Understanding the person that you are engaging with is very important (Respondent 7). According to Respondent 6,                 
a setting without connectedness raises the complexity and difficulty when communicating. This is also supported by                
conceptual framework. As mentioned earlier, a productive relationship among participants can be formed based on               
the level of connectedness felt by the participants. It is believed by the author that productive relationships among                  
participants is attributed to the reduce level of complexity and difficulty when communicating. 
 
4.1.7. Comfort and Persistence 
 
According to the respondents of this research, comfort is an important factor that has great impact on how shared                   
and exchanged knowledge is processed. According to Respondent 5, it is important to provide people with the                 
ability to take their time to fully understand the information that is being presented. Respondent 2 explained that in                   
his opinion, observing knowledge comes first before interacting. According to Respondent 3 and Respondent 2, the                
ability to pause, rewind or simply stop and continue when desired offers a level of comfort that supports one to fully                     
understand information that is shared. According to Respondent 7, being able to keep the knowledge available for a                  
long period of time has to do with persistence. In other words whether the knowledge is stored in a certain location.                     
It is argued by the author of this paper that persistence in turn allows for comfort. The goal of comfort and                     
persistence is to allow an individual to process information in order to fully understand information that is being                  
shared. This insight is not covered by the conceptual model which results in a gap created between the conceptual                   
model and the result of the interviews. In order to have a better world view, further literature is explored. 
 
4.1.7.1. Literature Findings  
 
According to Dennis et. al. (2008), information processing is understanding the meaning of information and being                
able to integrate it into a mental model. There are two communication processes that are essential to both                  
transmitting and processing information. They are Conveyance processes and Convergence processes.  

Conveyance processes is described as transmitting new and relevant information to enable one to create and                
revise their mental mode (Dennis et. al., 2008). Time is required for individuals that participate in conveyance                 
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processes when processing information. This requires one to analyze information, make sense out of it and build                 
their mental models (Dennis et. al., 2008).  

Convergence processes is described as the discussion of information that’s been preprocessed about each              
participant’s interpretation of a situation and not the raw information itself (Dennis et. al., 2008). Its objective is to                   
get common meanings of information and to agree that this understanding has been achieved. When the focus is on                   
verification of and/or slight adjustment to existing mental models, less information processing is required with               
convergence than conveyance (Dennis et. al., 2008).  
 
4.1.8. Conclusion 
 
There are multiple factors that should be taken into account in order for the effective exchange of knowledge in a                    
de-linearized learning setting. As mentioned earlier, de-linearized learning involves four roles namely, student,             
teacher, practitioner and researcher. A culture in which every individual no matter their role is free to ask or answer                    
questions without worrying about how they are perceived has great influence on interactivity thus influencing how                
knowledge is exchanged.  

It is critically important to also understand the audience or the individual that is on the receiving end of                   
knowledge. The way in which knowledge is transferred and exchanged has the potential to impact the transfer and                  
exchange of knowledge for the better or worse. Therefore, knowledge should be tailored to the audience’s needs,                 
knowledge and practices that they face on daily basis before transfer or exchange .  

In certain cases it is difficult to explain a complex research finding in a way that is clear and unambiguous.                    
This is mostly the case when it involves people or different roles and experiences. Therefore, moving away from                  
academic presentations of the research findings to using stories and anecdotes to convey information has the                
possibility to make a positive impact. Knowledge exchanged should also be clear, concise, consistent, compelling               
and continuous.  

Immediate feedback is also important in a setting where knowledge is exchanged. It has the possibility to                 
either have one feeling neglected or lost. For that reason, many people prefer face to face interaction because face to                    
face interaction allows people to pose and get answers to questions right away.  

A sense of connectedness impacts the way that knowledge is shared and exchanged. It allows one to know                  
the information needs of people and also allows one to understand the audience to a level where likes and dislikes                    
are understood and can be used curate relevant and effective narratives that conforms to one’s way of grasping                  
information.  

Lastly, comfort and persistence is a factor which is also important as to how knowledge is shared and                  
exchanged. Persistence is taken into account when knowledge must be stored in order to be found at a convenient                   
time. This allows individuals no matter their role to access and study what is shared at their own pace. This leads to                      
a better grasp of knowledge.  

Although each factor is categorized separately, it is fundamental to understand that the factors addresses               
two main points which are how knowledge can be transmitted and processed effectively. This in turn leads to the                   
result of successful knowledge exchange in a de-linearized learning setting. 
 
4.2. Sub-Question 2: What media capabilities are capable of supporting the factors in order for effective exchange                 
of knowledge? 
 
4.2.1. Intro 
 
Based on the insights gathered from the interviews and the supporting literature, the level of analysis has shifted                  
from simply the exchange of knowledge as the overall task to communication processes that include the                
transmission and processing of information in order for effective knowledge exchange. This is best described as both                 
the successful delivery of information between parties and also the mutual comprehension of exchanged              
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information. The media characteristics summarized in the conceptual framework has primarily been used to match               
the needs of a task to a particular medium in the hopes of increasing task performance. Task, in this case is described                      
as the successful delivery of information not including the mutual comprehension of information that is being                
shared. Due to the shift of analysis, further literature research is conducted in order to determine media capabilities                  
that support the factors that are mentioned in the previous section. This will serve as the basis to answering                   
sub-question 2.  

According to Lavis et. al. (2003), Gowdy (2006) and Norman et. al. (2006), knowledge is most effectively                 
exchanged when multiple methods are in use. This is further supported by other researchers. According to Dennis et.                  
al. argument (2008), most tasks are composed of multiple communication processes that need different media               
capabilities. Therefore, the use of different media at different times will lead to the enhancement of communication                 
performance. Furthermore, using several media either simultaneously or in succession is usually the best (Dennis et.                
al., 2008). An example of this is face-to-face communication accompanied with documents and conveying              
information via email before converging over the phone respectively. 

Media capabilities is described as a medium’s objective physical characteristics which influence the way              
that individuals can transmit and process information. An example of this is it can or cannot transmit voice or it can                     
or cannot store a copy of the message (Dennis et. al., 2008). As mentioned earlier, the factors addresses how                   
knowledge can be transmitted and processed effectively thus affecting successful knowledge exchange. Although             
there are multiple media capabilities, the goal is to select a relevant set of capabilities that may be used to access a                      
medium’s ability to satisfy the factors mentioned in the previous section.  
 
4.2.2. The ability to ask Questions 
 
The ability to ask questions is a factor that provides equal opportunity to everyone in regards to asking questions on                    
a particular subject matter regardless of their role (Respondent 1, 3). Moreover, the exchange of information can be                  
encouraged when questions are posed and answered (Zarinpoush et. al., 2007). In a de-linearized learning setting                
where there are individuals that are part of the four roles, each role learn by interacting with each other (Thijssen et.                     
al., 2002). This opens up the possibility for four-way interaction where individuals of the four roles may respond to                   
questions on a particular subject matter based on their experience or pose questions on a particular subject matter.                  
The conceptual framework partly covers the ability to ask questions with feedback as the media characteristic but                 
not multi-way interaction. Further literature research is conducted to understand multi-way interaction and media              
capabilities that support it in relations to possing and asking questions 
 
4.2.2.1. Literature Findings 
 
Based on the theory produced by Shannon & Weaver (1949), a media capability that has an impact on four-way                   
interaction in terms of answering and posing question is parallelism. 
According to Shannon & Weaver (1949), parallelism is described as the number of simultaneous transmissions that                
can effectively take place. It is also described in the work of Dennis et. al. (2008) as the ability to transmit signals                      
from multiple senders over a medium simultaneously. According to Dennis et. al. (1997), Gallupe et. al. (1992),                 
Nunamaker et. al. (1991) and Valacich et. al. (1992), allowing multiple simultaneous transmissions reduces the               
losses associated with transmitting sequentially. This results in not having to wait until a channel is clear and open to                    
transmit information. Parallelism also applies to receiving multiple transmissions simultaneously. 

Although parallelism is beneficial when asking questions simultaneously to individuals of other roles, it is               
also a media capability that enables multiple simultaneously conversation threads (Herring 1999). Different             
discussions can start which may result in lowering the shared focus which ultimately leads to discussions being                 
intertwined leaving interleaving messages.  
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4.2.3. Audience  
 
As mentioned earlier, it is important to tailor information in a way that fits the audience’s needs, knowledge and                   
practices that they face on a daily basis (Respondent 4). Tailoring information requires one to rehearse and fine tune                   
a message before delivering it to the targeted audience. A media capability that addresses fine tuning a message is                   
not supported by the theories described in the conceptual framework. In order to bridge this gap, further literature                  
research is conducted.  
 
4.2.3.1. Literature Findings 
 
A media capability that has an impact on tailoring information suitable for the audience is rehearsability (Dennis et.                  
al., 2008). According to Dennis et. al. (2008), a sender is able to craft a message before transmission when a                    
medium supports rehearsability. This ensures that the intended meaning is expressed precisely thus improving the               
way that the information is processed. According to Carlson & Zmud (1999), Zack (1994) and Kock (2004),                 
individuals who have common experiences or shared mental models considers rehearsability to be less important               
due to the fact that the can communicate and share knowledge using expected protocols or symbols that are familiar.                   
However when knowledge is being shared to individuals that have no prior knowledge of the subject matter,                 
rehearsability is considered as important (Cornelius & Boos 2003; Kock 1998). It is believed by the author that in a                    
de-linearized learning setting, there will be times where individuals have no prior knowledge on the subject matter.                 
In this case, rehearsability is important. 
 
4.2.4. Message 
 
As mentioned in the previous sub-chapter, the way in which information is packaged impact how readily the                 
knowledge is put into practice (Zarinpoush et. al., 2007). Using stories and anecdotes to convey information is found                  
to be beneficial especially when faced with complex research findings (Respondent 1, 5 and 6). Although the use of                   
stories is supported by media that has language variety and multiple cues as its characteristics, further literature is                  
conducted to get further insight. 
 
4.2.4.1. Literature Findings 
 
Based on Shannon & Weaver’s theory (1949), a media capacity that has impact on the delivery of information or                   
message is Symbol Sets. 

According to Shannon & Weaver’s theory, symbol sets are a medium’s ability to encode information in                
numerous ways for communication. Symbol sets subsumes multiple cues and language variety which are part of                
Daft & Lengel’s Media Richness Theory (1986). According to Mead (1934), Rogers (1986) and Short et. al. (1976),                  
countless different types of symbols are used to communicate. Examples of this are physical ways such as                 
handshakes, visual ways such as nodding the head, verbally by speaking, written or digital symbols such as words,                  
images, video and many more (Dennis et. al., 2008). According to Goffman (1967) and Williams (1977), physical,                 
visual and verbal symbols sets facilitates turn-taking and coordination making interaction faster unlike other slower               
symbol sets like email messages which takes longer time to encode. According to Dennis et. al. (2008), multiple                  
symbol sets can be transmitted simultaneously through many media. An example of this is face-to-face conversation                
where one can use different vocal tones and make physical gestures when communicating. It is believed by the                  
author of this research that symbol sets has great impact on how well a story is designed.  
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4.2.5. Feedback 
 
Feedback is considered as a factor that has great influence on the interactivity level of any setting, specifically in an                    
environment where learning is the goal. As mentioned earlier, getting a quick response to a question or when                  
interacting is important (Respondent 5, 6). Although this is supported by feedback within the conceptual framework,                
further literature is conducted to get further insight. 
 
4.2.5.1. Literature Findings 
 
Based on Shannon & Weaver’s theory (1949), a media capability that has impact on feedback is Transmission                 
Velocity. 

According to Shannon & Weaver’s theory, transmission velocity is a medium’s speed to deliver              
information to the intended recipient. It is normally regarded in terms of immediate or rapid feedback (Burgoon et                  
al. 1999; Daft & Lengel 1986) and interactivity (Te'eni 2001; Zack 1994). According to Dennis et. al. (2008), high                   
transmission velocity allows a medium to have recipients receive a message as soon as it is sent. It also allow                    
messages to be responded to faster. This results in a continuous exchange between participants which resembles a                 
conversation (Goffman 1967; Rogers 1986; Schegloff 1987). 
  
4.2.6. Connectedness 
 
As mentioned earlier, connectedness affects the ability of knowing the participant that you are dealing with.                
Knowing the participant will allow one to create examples suited for grasping information (Respondent 1, 3, 6, 7).                  
Although this is partly covered in the conceptual framework, it is not covered in terms of media capability. For this                    
reason, further literature research is conducted. 
 
4.2.6.1. Literature Findings 
 
Based on Shannon & Weaver’s theory (1949), a media capacity that has impact on connectedness is also Symbol                  
sets. According to Daft and Lengel (1986) and Williams (1977), social perception is negatively affected when                
certain symbol sets are not able to be transmitted. Examples of this are visual, physical and verbal symbols.                  
Removing certain symbols which affects social presence allows people regard others that they are communicating               
with as objects which may influence how information is communicated (Postmes et al. 2000; Sproull & Kiesler                 
1992; Williams 1977). Therefore, removing certain symbols negatively affect connectedness thus affecting how             
knowledge is exchanged.  
 
4.2.7. Comfort and Persistence 
 
As mentioned earlier, comfort and persistence plays a role in how shared and exchanged knowledge is processed                 
(Respondent 2, 3, 5, 7). This factor is not covered by the conceptual framework. This results in a gap between                    
literature and the insights gathered from the interviews. In order to fill this gap, further literature research is                  
conducted.  
 
4.2.7.1. Literature Findings 
 
Based on Dennis et. al. (2008) added media capacity to Shannon & Weaver’s theory (1949), the media capacity that                   
has impact on comfort and persistence is Reprocesability. 

According to Dennis et. al. (2008), reprocesability allows a message to be reexamined and process again                
using a particular medium. This is done either within the context of the communication event or when the event has                    
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passed. Furthermore, the reexamining and reprocessing of information is beneficial for the development of              
understanding (Weick & Meader 1993). This is true especially when faced with new, complex or large volumes of                  
information. 
 
4.2.8 Conclusion 
 
Based on literature and the insights gathered from the interviews, numerous media capabilities have been found to                 
be suitable therefore matched to the factors previously mentioned in sub-question 1. The shift in analysis has                 
broaden the list of media characteristics to also include objective physical capabilities. 

The ability to ask questions is a factor that demands feedback as a media capability. As mentioned earlier,                  
feedback is described as an immediate action that allows questions to be asked and corrections to be made. In a                    
de-linearized setting where there is four roles interacting with each other, it is also important to take into                  
consideration that multi-way interaction is beneficial. The media capability that supports multi-way interaction is              
parallelism. Both feedback and parallelism are considered as media characteristics/capabilities suitable for the ability              
to ask questions.  

In order for the exchange of knowledge to be effective information should be tailored to towards the                 
audience. This information should fit the needs, knowledge and daily practices of the audience. In order to have                  
information tailored to the audience’s needs and practices, it is important to allow information to be crafted before                  
transmission. Therefore, the media capability that is matched to tailoring information suitable for the audience is                
rehearsability. 

The way that a message is packaged influences how readily the knowledge is put into practice. Stories and                  
anecdotes has been found to be beneficial especially when faced with complex research findings. The media                
capability that has been matched this is message personalization and multiple cues. The aforementioned media               
capability allows one to add personal feelings and emotions when stories are being told to convey knowledge and                  
allows one to use an array of cues to convey knowledge effectively. Symbol Sets is a media capability that subsumes                    
the aforementioned media capability. Therefore, symbol sets are included to the aforementioned media capabilities              
as suitable for packaging knowledge in an effective way. 

Feedback is a factor that requires immediate action. This is highly influential on the interactivity level                
within an environment where learning in a de-linearized manner is the main goal. Feedback is a factor that is                   
matched with feedback as a media capability. Furthermore, the immediate action of feedback is one that requires                 
transmission velocity as a media capability. Both are essential and has positive impact on the interactivity level in a                   
de-linearized learning setting, thus impacting how knowledge is exchanged.  

It is important to consider connectedness as a factor and also match media capabilities that would enhance                 
it. As mentioned earlier, certain symbol sets allows for social presence to be felt. This allows individuals to interact                   
with others and not regard participants as objects. Symbol sets is considered an appropropriate media capability that                 
would enhance connectedness thus allow effective exchange of knowledge. 
 Lastly, comfort and persistence is a factor that allows participants to process information at their own pace.                 
Processing information is important in order to have mutual comprehension of knowledge that is shared. This is                 
facilitated with a medium that has Reprocessability as its capability. This factor is one that is not covered by the                    
theories described in the conceptual framework. Therefore, re-processability is added to the list of media capabilities                
that are important for the exchange of information in a de-linearized online learning environment. 
 
5. Conclusion 
 
The exchange of knowledge is a very important task. One that has significant impact on the learning outcome of                   
individuals in a de-linearized learning setting. Equally as important is selecting a communication medium that               
would facilitate effective knowledge exchange. In order to select a communication medium, the needs of exchanging                
knowledge must be taken into consideration and then matched with media capabilities. Based on the insights                
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gathered from interviews and further literature, the level of analysis is placed on the needs of the underlying layer of                    
exchanging knowledge which is the transmission and processing of information for effective knowledge exchange.              
Placing the level of analysis on the needs of the underlying layer has caused the author to consider the previous level                     
of analysis described in the conceptual framework to be not specific enough to determine a communication medium                 
suitable for effective information exchange in a de-linearized online learning platform. Although it is not necessary                
to redraw the conceptual framework based on the currently placed level of analysis, it is important to understand that                   
the conceptual framework is more capable of determining a suitable communication media when the needs of the                 
underlying layer for the effective exchange of information is taken into consideration. The needs of the underlying                 
layer are considered as important factors. The factors that are found to be important to the underlying layer for the                    
effective exchange of information are as follows: The ability to ask questions, Feedback, Audience,              
Comfort/Persistence, Message and Connectedness. The aforementioned factors are the main focus of the             
interviewees and are found to satisfy the needs of transmission and processing of information for effective                
knowledge exchange.  

As mentioned earlier, it is also important to match media capabilities to the aforementioned factors. Based                
on the newly placed level of analysis, the media characteristics described in the conceptual framework is found to be                   
insufficient to determine a communication medium suitable for effective information exchange in a de-linearized              
online learning platform. The reason for this is due to the main argument of Media Richness Theory which is                   
matching the need of the task itself to a media. Moreover, factors such as confort/persistence is not covered by the                    
media characteristics described in the conceptual model. For this reason, media capabilities that support the               
previously mentioned factors are considered. The media capabilities are as follows Parallelism, Transmission             
Velocity, Symbol Sets, Rehearsability and Re-processability. The aforementioned categories are a result of an              
analysis of the factors and literature. The ability to ask questions is best supported by feedback and Parallelism,                  
Feedback is best supported by feedback as a media capability and Transmission Velocity, Audience best supported                
by Rehearsability, Comfort/Persistence best supported by Re-processability, Message best supported by Symbol            
Sets, multiple cues and language variety, Connectedness best supported by Symbol Sets. The aforementioned factors               
together with the media capabilities is believed to create an atmosphere where the roles in de-linearized learning can                  
effectively exchange information. A communication media that possess a combination of the media capabilities in               
relation to the aforementioned factors is found to be suitable for the effective exchange of information in a                  
de-linearized learning platform. The framework must be extended with the aforementioned media capabilities to              
reflect this (see appendix 3).  
 
6. Discussion 
 
A de-linearized learning environment distinctly available to the four roles namely, student, teacher, practitioner and               
researcher to interact and exchange knowledge with one another is a new concept. Although the groundwork has                 
been done by Abcouwer et. al. (2016), Trago et. al. (2017) and Thijssen et. al. (2002), this paper is focused on                     
furthering their research by focusing distinctly on the communication infrastructure tool. Prior theories were used to                
understand key concepts and were later used to build a conceptual framework. It was found that the level of analysis                    
in terms of understanding the needs of the task itself was not sufficient to answer the main research question. In                    
terms of effective knowledge exchange in a de-linearied learning setting it is important to consider factors that are                  
associated with transmitting and processing for effective information exchange be the level of analysis. Placing the                
level of analysis on factors that are associated with transmitting and processing for a task is new compared to the                    
level of analysis placed by theories described in the conceptual framework. This led to media capabilities that should                  
be considered in a communication medium for effective information exchange. Based on the difference in level of                 
analysis between prior theories mentioned in the conceptual framework and level of analysis placed in this paper, the                  
author contributes to the body of knowledge by introducing factors that are associated with transmitting and                
processing for effective information exchange in a de-linearized learning setting and media capabilities that are               
suitable based on the factors. 
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7. Limitation 
 
The conceptual framework used in this research covered the four roles that exist in de-linearized learning. Although                 
it helped understand knowledge exchange between the four roles, it does not take into account possible future roles.                  
In this sense, it is robust and targeted towards the exchange of knowledge between the four roles. Furthermore, due                   
to time limitations, only a limited amount of articles has been examined and a limited number of interviews have                   
been conducted. It would have been best to also have respondents from University of Applied Sciences since they                  
too have some experience using online learning platforms. Furthermore, the identified factors and the media               
capabilities has not been tested on significance regarding the exchange of knowledge in a de-linearized learning                
setting.  
 
8. Future Research & Recommendation 
 
The factors together with the media capabilities are merely specifications for selecting a communication medium. As                
mentioned earlier, the identified factors together with the media capabilities has not been tested on significance in                 
terms of exchanging knowledge in a de-linearized learning setting. As future research, this venue can be explored.  

Although one of the pillars for this research is the needs of the task should be the level of analysis and                     
should be matched with media capabilities, it is important to also understand that the way that a communication                  
medium is used may also be influential in how effectively knowledge is exchanged. Therefore, it is recommended to                  
also consider how certain communication medium are used to further evaluate the effectiveness of knowledge               
exchange. 
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Appendix 1 Roles and indicators of key competences of the online teacher 

 
 
Appendix 2 Interview Guide 
Short introduction about the author and research topic (De-linearized learning and a communication medium              
suitable for the exchange of information). 
 
Introduction Interviewees 

Can you tell me something about yourself in terms of your work and your experience within the field? 
 
Topic: Roles and Task 

1. Based on the four roles that currently exist what do you think is your current role in the education’s sphere?                    
(Student, Teacher, Practitioner, Researcher) 

2. What does your role entail in terms of tasks? 
3. For how long have you been performing those tasks? 
4. Do you think that your tasks will evolve from what it is currently?  
5. What roles have you exchanged? (Student, Teacher, Practitioner, Researcher) 
6. If yes, in terms of percentage, how much percent do you think is allocated to each role? 
7. Do you think that it allows you to be more sensitive and aware of current and future market demands? In                    

what way?  
 
Topic: Knowledge sharing 
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8. What is your general opinion on sharing acquired knowledge? 
9. How do you currently share acquired knowledge to the same/other roles in the education sphere? 
10. Do you use a universal method to share acquired knowledge? 
11. Do you expect that to change as a result of new knowledge and new technology? 
12. What are the challenges involved in sharing acquired knowledge to other roles? 

 
Topic: Interactivity and Connectedness 

13. What is your opinion on interactivity and connectedness in a setting where knowledge is being shared? 
14. Does interactivity and connectedness influence how you digest and understand knowledge that is shared to               

you? 
15. Does interactivity and connectedness influence how other roles digest and understand knowledge? 
16. Are there other factors that contribute to the same/other roles digesting and understanding knowledge that               

is shared? 
 
Topic: Communication Media 

17. Which communication medium have you made use of to share knowledge? 
18. Have you strategically chosen a certain communication medium based on the type of knowledge that you                

are trying to share? 
19. Are there other aspects that you took under consideration when selecting a communication medium? 
20. Do you think that the other party was able to fully understand the knowledge that you shared by you using                    

that communication medium? 
21. Do you think that the communication medium is connected to the role that you are playing at the moment                   

and the task’s of that role? 
22. What communication medium has been used to share knowledge to you? 
23. Did the communication medium make it easier to understand and make use of the shared knowledge? 

 
Appendix 3 Expanded Conceptual Framework 
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Appendix 4 Interview Details 
 

Respondent # Position Interview Date  Interview Location 

1 Junior 
Communication/Marketing 

Agent 

10/5/2018 Library 

2  Business Information Master’s 
Student 

13/5/2018 Skype 

24 



3 Mathematics and Programming 
Tutor 

16/5/2018 Library 

4 Business Developer/Innovation 
Manager 

17/5/2018 Phone 

5 Principal Consultant/Researcher 24/5/2018 Skype 

6  Business Information Master’s 
Student 

2/6/2018 Skype 

7 Senior Portfolio- and Product 
manager 

15/5/2018 Skype 

 
Appendix 5  Interview coding scheme 
 

Coding Interview  

Aspect Quotes 

Sharing information 

Audience Respondent 1 - “It largely depends on your audience I would say. The audience that 
you have plays a big role with how effective and clear a message is and how the 
information is received.” 
 
Respondent 1 - “I think it does because strongly I believe that it depends on the 
target group, it depends on the person that you are trying to reach. That also person 
affects the way you share information.” 
 
Respondent 3 - “If I am in front of a classroom of 30 students you cannot really 
adapt to one person. but if it is on a one on one tutoring you try to adapt on the way 
that student learns. You need to switch your style.” 
 
Respondent 3 - “Because the way that I adapt information is not the same as another 
person adapt information.” 
 
Respondent 4 - “The fifth one is design programs that fit the workplace. So 
everything that people learn is relevant in their day to day practice.” 

Terminology Respondent 1 - “It largely depends on who the person is that is in search of the 
information. If i am talking to a fellow researcher I would use a different 
terminology than if I am talking to a student or a practitioner.” 
 
Respondent 1 - “It has to be relatable. You have to use the same tone and the same 
lingo.” 
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Respondent 1 - “It not just important to know which communication channel to use. 
You also need to make sure that the tone in which the message is relaid is relatable 
and fits within the category of people that you are trying to reach.” 
 
Respondent 1 - “When I do share knowledge I keep it down to earth and try not to 
use terminologies that is fixed within a certain group. To me people learn best when 
you can explain something abstract and bring it down to earth and form it into 
something tangible and relatable.” 
 
Respondent 3 - “Examples that pop up for business especially for mathematics you 
can use examples that relate to groceries. People understand things better if you use 
those examples. Everything needed to get the student going.” 
 
Respondent 5 - “It is also the choice of wording. I don't understand deep words. 
Sometimes they use words that are very specific meaning. I will need to look that up 
or I need to read the sentence again to get the context.” 
 
Respondent 6 - “They usage of terms or the concepts of those terms also influence 
alot because some acronyms for example it might mean something in one area 
meanwhile it means something different in another area.” 
 
Respondent 6 - “I think I would try establish some clarifications of the terms to be 
used because if the converation will be about technology or IT I think it is important 
to clarify that. That the terminologies that will be used is related to IT for example 
and maybe try to make sure that all the people involved in the conversation can know 
previously the most important terms to be used that area in that moment or in that 
conversation.”  
 
Respondent 6 - “That person I think could have an important role in intepreting or 
translating some of the information that one part cannot understand from the other 
one.” 

Experience Respondent 1 - “I share knowledge with a student by sharing experiences and by 
recalling how it was for me as a student.” 
 
Respondent 1 - “There is no one person who knows everything. I may know more 
about a certain subject but you may also have a better understanding of something 
else or the way you interpret information that i came across is different to how i 
originally interpreted it.” 
 
Respondent 1 - “Yeah more or less. I would say that. I would take on the student cap 
to relate to the student but with information and the experience that i’ve gained as a 
practitioner.” 
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Respondent 5 - “Telling what is in the research field and telling about my own 
experience and I try to get the audience hooked on so they start discussing their own 
problem.” 
 
Respondent 6 - “So I can also talk about my findings to with a person and also I can 
ask their opinion about those findings. Maybe there is a situation that happen to them 
also in real life so we exchange opinions.” 
 
Respondent 6 - “Mainly when we are doing a conversation face to face or via phone 
or those things where you cannot draw anything what works the most is telling 
something related to your life or another example.” 

Personalization Respondent 4 - “The second one is one size fits one. So everybody learns in different 
ways and people will try and find the way of learning that fits them. Some people 
learn by doing and other people will learn by being inspired by short videos and 
other people will learn from articles or engaging with others in discussions. One size 
fits one and there is no one way of learning” 

Interactivity and Connectedness 

Relevance Respondent 1 - “I would only want to share something that people would be 
interested in knowing about and not for them to just get the information.” 
 
Respondent 2 - “As a researcher, I am looking up materials that is relevant to my 
interest.” 
 
Respondent 3 - “For me, it is always important what the person wants to learn. For a 
student who is coming for tutoring, I really want to know what the person wants to 
learn so for me it's on that level.”  
 
Respondent 4 - “Well most software engineers when they learn or when they want to 
know something they will go to a forum on their subject” 
 
Respondent 5 - “What I always do in a conversation people I try to find a common 
problem or a common point of interest so which gives us both a ground for 
discussion so that is most of the time I do.” 
 
Respondent 5 - “What are your own thing that is linked with your own interest. I am 
very interested in the political field so I read alot about political campains or historic 
political books or whatever. Go to a place where you meet people who are more or 
less have the same type of interest.” 
 
Respondent 5 - “If you are interested and want to do it yourself it is much stronger 
and things will go much more easier than if you are forced into it.” 
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Respondent 7 - “People who are more say interested in analyzing and backgrounds 
they prefer a wider answer to make up their minds. So basically when you try to tell 
people something you should know what type of person it is.” 

Passing on 
knowledge 

Respondent 1 - “But more so that they get the information, they take it in and then 
they also  share their knowledge based on the information that they receive. It's about 
creating a dialogue. That’s how we learn from one another” 
 
Respondent 2 - “I don't know if there is a degree of importance but ofcourse it is 
important. For me and for others. We can complete each other's knowledge.” 
 
Respondent 3 - “I just want to gain some knowledge to be able to go to another level 
or to be able to explain to someone else.” 
 
Respondent 5 - “Yes it will increase knowledge for sure because you are looking 
yourself very activily for a way to exchange knowledge.” 

Social 
Connectedness 

Respondent 1 - “If we go to the social part it is very clear that sometimes you can tell 
if someone needs information and from that you get the willingness to share the 
information with them.” 
 
Respondent 1 - “By being in close relationship with them you can sense when you 
should share something with a person.” 
 
Respondent 2 - “I don't believe that its just about being comfortable or not in this 
setting but I believe that interactivity influence the effectiveness. It makes sharing 
knowledge to be better.” 
 
Respondent 3 - “In font of 30 students you can with basic examples but in tutorings, 
you try to get to know the person to see what the person likes and in that field you try 
to create examples that the person can grasp how to solve a problem.” 
 
Respondent 3 - “It makes it maybe easier to switch in examples because you know 
the person and you know what the person likes or dislike. Sometimes you can come 
up with examples and you can hurt the person with one word. So the more you know 
about someone you will be able to come with suitable example.” 
 
Respondent 4 - “One is to connect the learners across the ecosystem.” 
 
Respondent 6 - “Maybe also it is important to have a mediator, a person who knows 
abit of all the people and the subject that will be talked about or the people who will 
be involved.” 
 
Respondent 6 - “The cultural things, the backgrounds of the people, the 
terminologies, the way how past experiences aswell. I think it is important that each 
part try to have a good empathy and try to understand each other.” 
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Respondent 6 - “There needs to be a good connection with the other person 
otherwise it will make it totally complicated and difficult the communication.” 

Personality Respondent 2 - “I guess its just my personality to not feeling much comfortable to 
interact as a student. I like to observe the knowledge first then to interact with the 
other role.” 
 
Respondent 2 - “But It always depends more on the personality of the student I guess 
some people would like more interactive some people like to recieve. So maybe a 
mix.” 
 
Respondent 5 - “Sometime you get the attitude point that they think that they are 
smatter or they think they are bigger as a company and they are much more 
important and I can hear from their answers that they are not smater.”  
 
Respondent 5 - “One of the main issues I think is how enthusiastic the speaker is.” 
 
Respondent 6 - “Yes definetly because that influences on the way of sharing because 
they are abit quiet or not concience about the importance of verbalizing their ideas it 
makes it more difficult to share information or to communicate” 
 
Respondent 6 - “Their attitude to learn, their eagerness to learn and also the way how 
the other person teaches and we also mentioned the connection that both have and 
maybe the tools” 
 
Respondent 7 - “Of course depending on the personality of the reader whether he 
reacts or he doesn't react.‘ 

Feedback Respondent 2 - “If its one to one by asking. If someone is giving a lecture or 
someone is giving information to a group it will be by asking about the terms.”  
 
Respondent 3 - “I can ask questions immediately and the person gets to know me as 
a person and knows how I grasp things.” 
 
Respondent 4 - “He or she will give the answers on blackboard or canvas or they get 
assignments where they review each others answers and give suggestions.” 
 
Respondent 4 - “Most of the time I must admit that people don't respond to each 
other but rather a moderator would ask a follow-up question or engage in discussions 
with the different people.” 
 
Respondent 6 - “I think it is important to know the concepts well and know how to 
explain in an appropriate way aswell and try to confirm if the students or the ones we 
are helping understand the idea well.” 
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Respondent 6 - “Because there are some questions of confirmation and also depends 
on th question that they made aswell you can confirm and notice if they understand 
or not but mainly I think are the questions of confirmation” 
 
Respondent 6 - “That they don't answer fast or they are not available because they 
are always busy” 
 
Respondent 6 - “I think it is super important because with interactivity you can get 
feedback immediately or you can interact with a person that you are talking to.” 

Communication Medium 

Communication Respondent 1 - “Well I would say it deepens. If i would to pinpoint one specific way 
it would be through face to face communication.” 
 
Respondent 1 - “Well in that context it would be through video like youtube videos 
or animated videos where you here audio that is teaching you but at the same time 
but what is being said is being displayed in images. That is a wonderful way to learn. 
You are getting a visual of what is being said.” 
 
Respondent 2 - “I think I can say video conference is the most usable way. This is for 
the people who is in the same role as I am, but for people who is not in my same role 
let say more professionals I can say Face to Face.” 
 
Respondent 2 - “As a student, I tend to be not very interactive so videos. But if I am 
a practitioner or teacher I prefer face to face. Or let's say live. Even if its online, live 
would be suitable.” 
 
Respondent 2 - “I think it will be more easy to get the knowledge depending on the 
communication medium.” 
 
Respondent 3 - “Almost everything that comes to mind and for me, I am very visual. 
So diagrams and figures.” 
Respondent 3 - “Diagrams and figures make me see it clear and if I see it clear I can 
explain it better.” 
 
Respondent 6 - “If we are talking in general nowadays not only verbal it could also 
be via whatsapp or via email.” 
 
Respondent 7 - “Well I tend to use every mechanism available like skype, mails, 
sharepoint, Gemmer as a company social media, sometimes whatsapp, just depends. 
Depends on the type of information whether it should persist.” 
 
Respondent 7 - “Depending on the timing and how long you want the information to 
be kept you use a different mechanism.” 
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Target  Respondent 2 - “I think reachability that I can reach my target person, how easy it is 
to use and reliable.” 
 
Respondent 3 - “The selection is more of how can I reach a person. So the selection 
is based on that part.” 

Confort Respondent 2 - “I guess it is different from person to person but for me it is more 
confortable than face to face.” 
 
Respondent 2 - “Lets say there is video or face to face I will choose video and ask 
later. Instead of live session.” 
 
Respondent 2 - “Yeah I can go back to any point that I didn't understand to review it 
again or I can be comfortable stopping and continuing whenever I want. About 
looking up the videos, I can look up any topic that I want without viewing the whole 
course let say or the whole topic.” 

Communication Mechanism 

Persistence Respondent 7 - “Depending on the timing and how long you want the information to 
be kept you use a different mechanism. Depends on the type of information whether 
it should persist. So when it should persist we use sharepoint. When it should stay 
longer when it should be more available for a longer time.” 
 
Respondent 7 - “I think the mechanism where you can share information like share 
point is one that makes more sense because people know when it is over there it will 
last for sometime so they can always have a look back instead of spending alot of 
time through their emails or through other media to find it.” 
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