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Abstract 
In this master’s thesis a model for transcription analysis for a one-to-one Relationship of 
Inquiry were constructed and presented. The model was modified from the model for 
transcript analysis in Community of Inquiry. The original three presences from Community of 
Inquiry, teaching, cognitive and social presence, were chosen to be adapted to Relationship of 
Inquiry together with a fourth presence, emotional presence. In this study the online coaching 
project Math coach were used for the construction and testing of the model. 
 
A total of 60 conversations ranging over more than 3000 message units were in this thesis 
analysed to test the model. From the data collected it was seen that the coaches and the 
coachees had an almost 50-50 share of the message units. Furthermore the presences in the 
data collected where distributed so that the most units where coded to cognitive presence, then 
in descending order: teaching, emotional, and social presence.  In this master’s thesis the 
model for transcript analysis is presented and the results are discussed. 
 
Keywords  
Community of Inquiry, emotional presence, online coaching, online learning, Relationship of 
Inquiry, transcription analysis  
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Sammanfattning 
I denna examinationsrapport konstrueras och presenteras en modell för transkriptionsanalys 
för en-till-en samtal i ”Relationship of Inquiry”. Modellen modifierades från den existerande 
modellen för transkriptionsanalys i ”Community of Inquiry”. De tre ursprungliga elementen 
från ”Community of Inquiry”, lärarelementet, kognitiva elementet och sociala elementet, 
anpassades till ”Relationship of Inquiry” tillsammans med ett fjärde element, emotionella 
elementet. I denna studie användes projektet Mattecoach på Nätet för konstruktion och 
testning av modellen.  
 
Totalt var det 60 konversationer på mer än 3000 meddelanden som analyserades för att testa 
modellen. Från de data som insamlades kunde det ses att coacherna och eleverna hade en 
nästan 50-50 fördelning av meddelanden mellan sig. Vidare var elementen fördelade så att de 
flesta meddelanden som kodades tillhörde det kognitiva elementet, sen följde de i sjunkande 
ordning: lärarelementet, emotionella elementet och sociala elementet. I detta arbete så 
kommer modellen för transkriberings analys att presenteras och resultaten att diskuteras.  
 
Nyckelord 
Community of Inquiry, emotionella elementet, lärande online, online coaching, Relationship 
of Inquiry, transkriptions analys 
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1. Introduction 
 
1.1. Background 
In the wake of the internet all kinds of different ways of communication have emerged, one of 
which is Instant Messaging (IM). IM is based on communication in short text-based messages 
between two or more persons. IM has generally been used for social communication, but in 
recent years its concepts have been integrated in projects where it has been given an 
educational purpose. One of these projects, which are the one studied in this master’s thesis, is 
a Swedish project called Math coach.  
 
The Math coach project started in the year 2009 in Stockholm, as a collaboration between 
Stockholm City and the Royal Institute of Technology (KTH). University students, that are 
studying to become teachers, use an IM chat program to coach students from K-12 in math. 
When it started it was students from KTH that coached students from a few schools in 
Stockholm, today Math coach exists in Stockholm, Linköping, and Karlstad, and coaches 
students in 9 different municipalities. The coaches are located in their respective cities and 
each coach completes an introduction course to coaching given by the project management.  
 
At KTH student-student online coaching has become the focus of a number of studies and is 
in itself an active research field situated at The School of Education and Communication in 
Engineering Science (ECE). Since the math coach project in Stockholm is located at ECE as 
well some previous studies has used the project as an example or as a study object. One of 
these studies is Student-Student Online Coaching as a Relationship of Inquiry: An 
Exploratory Study from the Coach Perspective (Stenbom, Hrastinski, & Cleveland-Innes, 
2012) that introduces the concept of Relationship of Inquiry (RoI).  
 
 
1.2. Aim 
There have been quite many studies about education in an online environment, such as 
Garrisons, Andersons, & Archers (2000) Community of Inquiry (CoI) model, which is one of 
the most cited articles on the subject. This model is based on a community, a group of 
students and one or more teachers, which most studies focus on. However, comparatively few 
studies have been made on tutoring in a one-to-one setting (Stenbom, Hrastinski, & 
Cleveland-Innes, 2012). This is something we hope to further contribute to with this study. 
 
In CoI there exist two types of tools for analysing the existence of the presences, a survey and 
a model for transcript analysis. In RoI the survey has been modified and tested in the student-
student online environment. It is therefore interesting to see if the model for transcription 
analysis of conversations can be modified and used in RoI. Transcript analysis could give an 
insight into the communication that takes place between a coach and a coachee by IM. The 
model might later be used for developing the educational experience given by online 
coaching, but also the training provided to the coaches. An awareness of the different parts of 
the conversation between a coach and a coachee allows for greater control of the 
conversation, which could help the coaches to better teach the coachees in an online setting. 
 
The aim of this master’s thesis is to see how a model, modified from the existing model in 
CoI, can be developed for use in a RoI. The model will be a tool for analysing transcriptions 
of online conversation between a coach and a coachee, which can be used for coding 
conversations to examine statistical relations. 
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The main goal of this study is to have a finished model that is good enough to be used in 
further research and determine if statistical relations can be found. This means that the goal is 
to find the answer to the following questions: 
 

 With which modifications can the model from Community of Inquiry be applied to the 
cognitive, social, teaching, and emotional presences that are identified in Relationship 
of Inquiry? 

 
 To what extent can the cognitive, social, teaching, and emotional presences be 

identified in the project Math coach? 
 

 Can any correlations be found between the existences of the cognitive, social, 
teaching, and emotional presences and the level of study of the coachee? 

 
 
1.3. Delimitations 
During the time of this master’s thesis the opportunity existed to study two projects, the first 
being the previously mentioned Math coach project and the second being the Swedish coach 
project. The Swedish coach project is a sister project to Math coach and was started in the 
year 2010 by Stockholm City. At the beginning they coached unaccompanied minors in 
asylum accommodations, or in accommodations for adolescents with a permanent residence 
permit, in the subject “Swedish as a second language”. Since the year 2012 the Swedish coach 
project also includes all students that study in Stockholm. 

However the decision was made to exclude the Swedish coach project due to the fact that it 
did not have an inquiry-based communication between the coach and coachee. Consequently, 
this study focuses on the Math coach project as a basis for the construction of the RoI model 
and the following statistics. 
 
1.4. Ethical considerations 
By the Math coach project consent is collected from those that choose to use the service. The 
consent is given to use the conversations in the research that is done at KTH (Appendix 1). 
From the collected data in this study the original conversations can be located if you have 
access to the original database, due to text recognition, but this is restricted to other 
researchers. 

Due to the fact that a lot of the students in the Math coach project are minor it is very 
important to make sure that they cannot be recognized from the data collected. The names of 
the coachees are never collected by the Math coach project, since coachees chose themselves 
what name to show the coaches. Therefore the coachees are already anonymous in the original 
database, but some might use their genuine name and because of that all the names of the 
coachees have been replaced with “Anonymous”. Furthermore all the coaches’ names have 
been changed to “Coach”. The name changes were done by the coders to all the conversations 
before the coding where done with “search and replace”. This was made so that the coders 
would not recognize some of the names and therefore be bias, but also to minimize the chance 
that the coders would gain any identifiable private information (Rourke, Anderson, Garrison, 
& Archer, 2001). 
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2. Theoretical background  
 
2.1. Instant Messaging 
Instant messaging (IM) programs are online based and give the possibility to send short 
messages instantly to another person. IM has been described as a computer-based one-to-one 
communication tool (Stenbom, Hrastinski, & Cleveland-Innes, 2012). IM has often been used 
for social purposes, but more and more it has started to be a part of the learning process. For 
many years online education has been seen to result in no different learning outcome than of 
classroom education (Shea and Bidjerano, 2010). There have since that been studies about 
online coaching and its uses of IM, such as Hrastinski and Stenbom (2012). In their research 
they focus on the project Math coach and the concept of using online appliances for learning 
and coaching purposes.  
 
Hrastinski, Edman, Andersson, Kawnine, and Soames (2012) also used the Math coach 
project, along with another similar project, in their research about how IM can be used for 
informal math coaching. In their study they examine how the coaches in the two projects feel 
about online coaching through interviews. The study concludes that coaching through IM 
creates learning for the coachee as well as for the coach and presents the benefits with 
coaching IM. IM gives the student more time to reflect and search for more information 
during the discussion, and since all communication is saved, a transcript can be used for 
reflection at a later time (De Wever, Schellens, Valcke, & Van Keer, 2006; Hrastinski, 
Edman, Andersson, Kawnine, & Soames, 2012).  
 
There have also been studies on the negative aspect of IM in educations situations (Hrastinski, 
Edman, Andersson, Kawnine, & Soames, 2012). The biggest aspect is that IM can be 
distracting and the many messages are off-topic. There is also the aspect of that when using 
IM, or other online communication ways, body language and facial expressions are left out. 
This could make it hard to understand the whole context. Efforts have been made to get 
around this problem, for example has many IM programs emoticons that can be used to 
enhance the meaning of the text.  
 
For research purposes IM is an excellent tool, since the conversations can be saved and 
transcripts of them can be analysed on a later stage.  
 
2.2. Community of Inquiry 
The Community of Inquiry (CoI) framework was first presented by Garrison, Anderson, and 
Archer (2000) as a model for asynchronous learning based in computer-mediated 
communication, and has been cited and studied intensely since. The CoI framework consists 
of three components, called presences. In the overlapping of all three presences is where the 
educational experience is gained through collaboration between students and teachers in an 
online environment. Each presence is in itself divided into categories representing different 
parts of a CoI (Garrison, Anderson, & Archer, 2000). The three components of the CoI 
framework are teaching, cognitive and social presence.  
 
2.2.1. Teaching presence 
Teaching presence has been defined as the interactivity of members in the community, often 
the teacher, to enhance social and cognitive presence with the purpose of gaining educational 
outcomes (Garrison, Anderson, & Archer, 2000). The names of the categories are 
instructional design and organization, facilitating discourse, and direct instruction (Anderson, 
Rourke, Garrison, & Archer, 2001). 
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The first category, instructional design and organization, are for example recognized by the 
teacher setting the curriculum and explaining how to use the medium, such as a forum. The 
second category is facilitating discourse and might be identified by the teacher encouraging 
and pointing out areas of agreement and disagreement for discussion. The last category, direct 
instruction, is for expressions that summarize or focus the discussion. The latter might be 
done with questions or adding new content (Anderson, Rourke, Garrison, & Archer, 2001). 
 
2.2.2 Cognitive presence 
Cognitive presence has been defined as the process in which individuals are able to construct 
meaning through communication inside the CoI. The categories of cognitive presence 
represent this process and are named as triggering event, exploration, integration, and 
resolution (Garrison, Anderson, & Archer, 2000). The categories follow upon each other, but 
it is possible to go back and forth between the categories, depending on the community, since 
the order of the categories is an idealized construction of a cognitive process (Garrison, 
Anderson, & Archer, 2001).  
 
The first part is the triggering event, where a problem is recognized, for example this might be 
when a teacher is giving the student a problem to work on. The triggering event is followed 
by exploration, which is a category recognized by brainstorming and questioning in the 
community. The third part, integration, is where meaning is constructed and integration of 
ideas is done. The fourth and last part is resolution where the problem reaches a solution and 
often is tested. In an educational setting this might lead to a new problem and thus starting the 
cycle again (Garrison, Anderson, & Archer, 2001). 
 
2.2.2. Social presence 
Social presence has been defined as the ability of individuals to project their personalities into 
the community both socially and affectively. The categories of social presence are emotional 
expression, open communication, and group cohesion (Garrison, Anderson, & Archer, 2000).  
 
The first category, emotional expression, might be displayed in a number of ways, such as 
humour and self-disclosure, and emoticons may also be used in a text based medium to easier 
convey an emotion. The second category, open communication, is identified by social 
exchanges such as replying to a message or expressing agreement between the members of 
the community. The third category is group cohesion and is expressions that are adding to the 
sense of a community, such as greetings (Garrison, Anderson, & Archer, 2000).  
 
2.3. Critic on the Community of Inquiry framework 
 
2.3.1. The model 
Weaknesses on the model have been remarked (Rourke & Kanuka, 2009) concerning the 
foundation of the model and the measuring of student learning in a CoI, especially using only 
self-reports such as surveys. This has been responded to and further analysed by Jézégou 
(2010), and further research is asked for on the subject.  
 
It has also been proposed that the boundaries between presences seems too unclear in the CoI 
framework for transcript analysing, and therefore a lot of studies only focuses on one presence 
at the time (Jézégou, 2010). This is a persistent problem with content analysis (Fahy, 2001) 
and was noted already in the construction of the tablet for content analysis of cognitive 
presence in CoI. To counteract the problem the tablet was complemented with indicators and 
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examples to each descriptor (Garrison, Anderson, & Archer, 2001). And although the survey, 
using one or all of the presences, has been used with success (Arbaugh, 2007; Garrison 2007) 
the content analysis still need more work (Garrison 2007). 
 
2.3.2. The learner 
Some critic has been directed at the CoI framework considering the place of the online 
learner. Jézégou (2010) writes that there are two conditions to be met if a CoI shall develop 
namely motivation and self-regulation. Self-regulation and self-efficacy has also been 
proposed as a moderating presence, called learning presence, to further enhance the CoI 
framework with the role of the learner (Shea & Bidjerano, 2010; Shea & Bidjerano, 2012). 
Furthermore Garrison, Cleveland-Innes, and Fung (2004) propose in their article, which uses 
CoI and focus on role adjustment of new learners to an online CoI, that there is a difference in 
how face-to-face learning is experienced by learners compared to online learning. They state 
that “online learning might be perceived as requiring increased responsibility for one’s 
learning” (p.70).  
 
Today the responsibility for one’s learning, called self-direction by Garrison and Anderson 
(2003), is a part of the teaching presence. A member of a CoI, a learner or a teacher, may take 
part in the managing and monitoring of the learning process, thereby learning how to learn 
(Garrison & Anderson, 2003). 
 
2.4. Emotional presence 
The CoI model developed by Garrison, Anderson, & Archer (2000) is structured with three 
presences: teaching, cognitive, and social. But there have been discussions whether a fourth 
presence should be included. The presence under discussion is the emotional presence, which 
for the moment is a part of social presence.   
 
Cleveland-Innes and Campbell’s (2012) research is focused on the possibility for emotions to 
be seen as a unique presence and whether it should be included in the CoI model. They show 
that multiple studies have indicated that emotions are a part of the learning process and that 
emotions in online learning are represented in combination with the other three presences. 
They use the survey instrument from the CoI model (Garrison, Anderson, & Archer, 2000) 
with one modification; it includes a part for emotional presence. From their research 
Cleveland-Innes and Campbell (2012) state that emotions are expressed by the online students 
and involved in the learning beyond the expression of social presence. From the findings they 
define emotional presence as following (p. 283): 
  

“Emotional presence is the outward expression of emotion, affect, and 
feeling by individuals and among individuals in a community of inquiry, 
as they relate to and interact with the learning technology, course content, 
students, and the instructor.”  

 
Hence, it is concluded that emotional presence is present in online education and should be 
considered to be a unique presence included in the CoI model.  
 
The existences of an emotional presence were also taken under consideration in the research 
for the RoI model (Stenbom, Cleveland-Innes, & Hrastinski, 2012). All the coaches that 
during 2012 were involved in the Math coach project answered a survey instrument modified 
from the CoI survey. The survey was reformulated to a one-to-one environment and a section 
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for measuring emotional presence was included. Analyses of conversation transcripts were 
also conducted to search for the existence of emotional presence. 
 
Stenbom, Cleveland-Innes, and Hrastinski found evidence from the coaches’ answers and the 
transcript analysis that emotional presence exists in a one-to-one online environment such as 
Math coach. They could also see that the gender, age or location of the coach does not seem 
to matter; they all express similar responses to emotional presence. It was concluded that 
emotional presence exists as a unique presence in one-to-one online education and should be 
included in the RoI model. 
 
2.5. Relationship of Inquiry 
Where CoI is a model for an online community, the research of Stenbom, Hrastinski, and 
Cleveland-Innes (2012) is the development of the Relationship of Inquiry (RoI) model for a 
one-to-one online environment. They focused their research on student-student online 
coaching, defined as “an online service where a student gets support on a specific subject 
matter from a more experienced student” (Hrastinski & Stenbom, 2012, p.1). They argue that 
the three presences used in CoI, teaching, cognitive, and social presence, also can be 
supported by RoI and therefore could be found in project Math coach. 
 
Whereas the items in the measurement tool from CoI has been statistical validated (Swan, 
Shea, Richardson, Ice, Garrison, Cleveland-Innes, & Arbaugh, 2008) it were therefore used 
for RoI as well. The survey was modified to be applicable in a one-to-one environment and 
send out to all the coaches that worked at Math coach during the spring of 2012. From the 
answers that the coaches gave Stenbom, Hrastinski, and Cleveland-Innes (2012) could draw 
the conclusion that the model from CoI could be adapted to a RoI model.  
 
The research made by Stenbom, Hrastinski, and Cleveland-Innes (2012) is so far the only one 
on RoI. This master’s thesis will hopefully bring the research on the field further on. 
 
2.6. Formative assessment  
Formative assessment has shown to be a practice that significantly improves learning (Black, 
Harrison, Lee, Marshall, & Wiliam, 2010). Studies have also shown that all students gain 
from formative assessment, high achievers as well as low achievers, with some studies even 
showing that weaker students are helped more by it than others. Black, Harrison, Lee, 
Marshall, and Wiliam mention some areas that are important to develop when working with 
formative assessment, such as; questioning, feedback, and self-assessment. With questioning 
it is important to ask open questions and wait for the students to answer, rather than asking 
closed questions and answering your own question.  
 
Concerning feedback, it is a way of communicating to the student what was good and what 
needs more work. Focus is not on the grade, since feedback has the best effect when it is 
restricted to comments instead of grades. “Self-assessment is essential for learning” (Black, 
Harrison, Lee, Marshall, & Wiliam, 2010, p. 49), because one needs to understand the goal 
and what one must to do in order to reach it, or otherwise the learning goal will not be 
achieved. 
 
The research by Black, Harrison, Lee, Marshall, and Wiliam (2010) is focused on formative 
assessment in the classroom, but there is also a link between formative assessment and online 
education. Research has shown that continuous coaching and feedback in online environments 
help the student to develop self-assessment and engage in higher-order thinking (Stein, 
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Wanstreet, Slagle, Trinko, & Lutz, 2013). Coaching was defined in the research as “the 
facilitation of learning and development by providing encouragement and direction with the 
purpose of improving performance” (Stein, Wanstreet, Slagle, Trinko, & Lutz, 2013, 
p.79).  This involves questions, summarizes, and contributing with knowledge. Feedback is 
defined as the way to inform about the gap between what the student is doing and what the 
student is expected to be able to do, whereas effective feedback:  
 

“indicates what learners have done well, what misconceptions they have, 
and what follow-up work may be required” (Stein, Wanstreet, Slagle, 
Trinko, & Lutz,  2013, p.79).  

 
A connection can also be drawn to the CoI model. When students were given coaching and 
feedback in teaching and social presence it could increase the occurrence of cognitive 
presence (Stein, Wanstreet, Slagle, Trinko, & Lutz, 2013). Thus, continuous coaching and 
feedback, together with teaching, cognitive, and social presence, is an important component in 
contributing to a successful online learning environment.  
 
2.7. Units 
There are many alternatives for choosing a unit of analysis, and as described by Rourke, 
Anderson, Garrison, & Archer (2001, p.9): 

 
“The most appropriate unit would combine the flexibility of the thematic 
unit, which allows coders to capture a unit in its natural form, with the 
reliable identification attributes of a syntactical unit.” 

 
The thematic unit has been used to find the meaning in a unit, which lead to the coder being 
the one who evaluates where one unit ends and the next starts. This in turn makes the number 
of coding decisions unknown at the start of the content analysing and the process of 
establishing separate units might differ between coders.  The thematic unit has therefore been 
criticized to be a far too subjective unit (Fahy, 2001).  
 
In any content analysis that does not measure a countable feature, such as spelling errors for 
example, will interpretation be necessary and therefore subjectivity becomes part of any 
coding decision. The reliability and validity of a content analysis must therefore be a part in 
the decision of the choice of unit (De Wever, Schellens, Valcke, & Van Keer, 2006). 
Furthermore, in the use of IM, some students might present a message where not a single 
sentence is explicitly formed, while others write a message several paragraphs long. The use 
of a syntactical unit such as the sentence will therefore prove difficult from one transcript to 
another as it might be absent or open for interpretation from the coder.  
 
In studies of the CoI framework the message as a unit has in some cases been used. The 
message as a unit allows the length and content to be decided by the author, where a thematic 
unit is mostly decided by the coder (Garrison, Anderson, & Archer, 2001). But to gain some 
flexibility in the coding process, categories of presences are marked as either present or not 
present in the unit (Anderson, Rourke, Garrison, & Archer, 2001). The process of marking 
and the usage of the message unit will therefore be the one used in this study. 
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2.8. Important concepts 
Below explanations of the concepts that are used in this master’s thesis will be explained so 
that the reader will be able to easier follow what has been done in the study. 
 

 Coach: the coach is a student, studying at a university to become teachers, who 
works as an instructor at Math coach.  
 

 Coachee: the coachee is a student from upper primary school, from the lower 
levels of high school, or from the higher levels of high school that comes to Math 
coach in need of help. 

 
 Coder: a coder is the person that is coding the conversations. In this study the 

coders are the writers of this master’s thesis. 
 

 Coding: the term coding is used in the aspect of giving each message in a 
conversation transcript a label. Where the labels are teaching, cognitive, social, or 
emotional presence. 

 
 Conversations: with the term conversations it is meant the dialogue between the 

coach and the coachee through an IM chat program. 
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3. Method 
 
3.1. Choice of method 
There has been some research centred on the Math coach project and IM that has inspired this 
master’s thesis. Hrastinski and Stenbom (2012) describes in their article the concept of 
student-student online coaching and recognize that one of the areas that will need further 
research is content analysis of conversations. This to better understand the conversations and 
in long term guide the coaching practices. Hrastinski, Edman, Soames, Andersson, and 
Kawnine (2012) points out in their article about two case studies of IM that further research 
needs to be made on the pedagogical perspective and on coaching strategies.  
 
Moreover Stenbom, Hrastinski, and Cleveland-Innes (2012) propose in their article, which 
propose the idea of a RoI, that further research could focus on the coachee perspective and use 
other collection methods such as transcripts of conversations. In their study they use an 
adaption of the CoI survey to a RoI setting and tested it on coaches. 
 
In conclusion this led to the idea of create and use a transcript analyse model on conversations 
from the Math coach project, to complete the RoI framework.  
 
3.2. Developing the model 
The process of developing the model had two main parts. The first part where when the 
literature where studied and the second part where when the trial coding of conversations 
were made. This was meant to ensure a common understanding of the model between the 
coders and was a part of the training period before the actual coding began. Time spent where 
the coders could train was three weeks, which also included reading literature and tweaking 
the RoI model. None of the trial conversations where included in the data that was analysed. 
 
3.2.1. Literature studies 
From the studied literature a foundation for the RoI model was constructed with the CoI 
framework in mind. One focus when constructing the model was to make the categories 
exclusive among each other. The goal was to make it possible for coders to easier identify a 
message unit into each specific category since the discriminant capability is a common 
problem in transcript analysis (Fahy, 2001). The literature studies continued simultaneously 
with the trial coding, this was done to ensure that areas of discussion where strengthened with 
research on the subject. 
 
3.2.2. Trial coding conversations 
Trial conversations were chosen from the material and simultaneously coded and discussed 
together with the first draft of the RoI model. The process of coding trial conversations 
together was done to further build onto the RoI model and add real examples from the 
conversations.  
 
This was followed with coding of conversations that where done by each of the two coders 
individually and then compared and discussed. Two individually trial coding where made 
during the training period, with two conversations each time, to make it possible to calculate 
Cohen’s kappa and Per cent agreement. This was done to get a sense of the model and how 
well it was working. It also led to areas of disagreement that could further be discussed. The 
two calculations of the trial conversations led to a Cohen’s kappa and a Per cent agreement in 
the area of 60 to 70 per cent.  
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3.3. Selection of characteristics 
In the original conversations there existed several characteristics of the coaches as well as of 
the coachees that could be used for looking at correlations. However, the ethical 
considerations had to be taken in to account. Almost all of the characteristics of the coachee 
disappear because of the anonymity of the coachee. Left were the level of study of the 
coachee and which municipality the coachee were from. Regarding the coaches none of the 
characteristics could be used because of the ethics and the anonymity of the coaches.  
 
A study (Stenbom, Hrastinski, & Cleveland-Innes, 2012) have also shown that the only things 
that correlated, when considering coaches characteristics, were student target group, 
university hub with social presence, and math coach experience with cognitive presence. One 
study (Arbaugh, Bangery, & Cleveland-Innes, 2010) have concluded that there are a different 
between subject matters and the appliance of the CoI model. One other study has shown that 
there is a different between academic discipline and online dialogue behaviour (Gorsky, 
Caspi, Antonovsky, Blau, & Mansur, 2010). With this under consideration it was decided that 
the only aspect that would be interesting to look at, and most likely to correlate, were the level 
of study of the coachee.  
 
3.4. Selection of conversations 
Math coach had a material of 7640 conversations that were to be used for the coding process. 
It was decided that for this study a total of 60 conversations were to be coded, 30 
conversations from each coder. The following factors were employed to help decide which 
conversations would be coded and how to select them. 
 
3.4.1. Ethic 
During the year of 2012 every coachee that chose to use Math coach gave their consent to 
conversations being saved and used for research. In consideration for the ethical principles of 
researching adolescences it was decided only conversations saved during 2012 were to be 
used, and therefore all other conversations were excluded from this study.  
 
3.4.2. Courses 
In early discussions regarding statistics the decision was made that the correlation that were to 
be tested was between the elements, and their respective categories, and which math course 
the coachee was studying. The courses were therefore divided in three groups; those who 
studied courses from upper primary school, from the lower levels of high school, and from the 
higher levels of high school. With the statistics in consideration it was important to make sure 
that conversations from each group were represented. Therefore all conversations that did not 
have any information about course were left out of this study and the remaining conversations 
were divided in these three groups. 
 
3.4.3. Technology 
In some cases the technology was an issue. There were conversations that could not be found 
or conversations that did not match the given data. There were also problems with the format 
that the conversations were saved as. For example, some texts could not be copied into 
Microsoft Office’s program Excel 2010, were the coding took place, in an easy way. Thus the 
conversations that malfunctioned were excluded from this study. 
 
When these factors had been taken into account conversations that were to be coded were 
randomised in two steps. The first half of the conversations was selected from each of the 
three groups, totalling ten conversations from each group. The other half was selected from all 
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conversations, for the purpose of staying true to the population (Bell, 2006). The 
conversations were placed in a list and Excel’s number generator was used to generate 
numbers which then corresponded to a certain conversation. If a conversation malfunctioned 
for technological reasons a new number was generated and the conversation corresponding to 
that number was used instead. It was carefully checked that no conversation appeared more 
than once.  
 
3.5. Method of coding 
The coding of the conversations took place in Microsoft Office Excel 2010. To there all the 
conversations were transferred from their original format. They were placed in a way that 
each message unit stood in an own cell. The columns represented each of the categories for 
the four presences in RoI (this can be seen in the example coding of a conversation in 
Appendix 2), since it had been agreed upon to code at category level. It was decided to use the 
method of present and not present (Gorsky, Caspi, Antonovsky, Blau, & Mansur, 2010) when 
coding each message. This means that if a category were judged to be present in a message by 
the coder that message unit got the number 1 in the cell that represented that category. If a 
category appeared more than ones in a message the message unit were still coded with a 1 in 
that category. If the category were not present the cell were left empty. If more than one 
category appeared in the same message it was agreed that each of the categories were coded 
with a 1.  
 
Though the coders had opportunity during the time of developing the model to discuss and try 
to achieve consensus it was decided that when the coding period began the coders should not 
have contact with each other about their coding. It was chosen a method without negotiation 
of disagreement (Gorsky, Caspi, Antonovsky, Blau, & Mansur, 2010), were the coders 
discuss their codes in order to achieve consensus, and instead conversations were chosen 
randomly in order to test reliability.  
 
3.6. Code down 
When expressions from open communication such as filler words and acknowledgements 
occurs in the same unit as another presence, it was decided to code down and give the unit 
coding of the other presence, thereby going from a double coding to a single coding.  
When emoticons occur in the same unit as the social presence category relationship cohesion, 
it was decided to code down and give the unit a relationship cohesion coding.  
Emoticons together with internal or external expressions were decided to code down to 
internal respectively external.  
 
3.7. Reliability 
In order to calculate the reliability of the coding it was agreed upon to calculate per cent 
agreement and Cohen’s kappa (De Wever, Schellens, Valcke, & Van Keer, 2006). With per 
cent agreement it is calculated the per cent of which the coders agree, by the ratio between the 
number of agreed codes and the total number of codes. When looking at Cohen’s kappa on the 
other hand, agreement by chance is taken into account, and since there were only two coders 
it appeared to be a good choice for estimating reliability. 
  
Since the possibility of double coding could occur it was decided that when estimating the 
reliability the amount of codes would be used in the calculations instead of the amount of 
messages. By doing this it was made sure that coding was not given higher numbers then what 
it was in reality. The reliability was calculated on 10 of 60 conversations that where coded, 
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five from each of the coders. These five were randomly chosen from the coders’ own 30 
conversations. 
 
3.8. Method of analysis 
The program used to make the calculations where IBM SPSS Statistics 20. The mean and 
standard deviation where calculated for presences and categories to see how they were 
distributed in the data collected. 
 
For studying the correlations Pearson Correlation were calculated. The Pearson Correlation 
was calculated to see if there were any linear relations between the level of the coachee and 
the different categories and presences.  
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4. Results 
 
4.1. Reliability  

 
From the 10 conversations that were coded for the purpose of calculating reliability a total of 
665 numbers of coding were made. The spread of the coder’s agreement were as following; 
teaching presence had 177 coding, cognitive presence had 181 coding, social presence had 
118 coding, and emotional presence had 114 coding.  The table above shows how the coding 
was distributed between the two coders, and from that the following calculations were made. 
 
4.1.1. Per cent agreement 
The per cent agreement was calculated for the categories as well as for the presences. For the 
categories all the coding that were agreed upon (the number down the diagonal in Table 1) 
were summarized and divided with the total number of coding. This gave an agreement of 
74.29%. For the presences the coding that were agreed on in each presence were summarized 
first. Then the number of coding per presence where summarised and divided by the total 
number of coding, which gave a per cent agreement of 88.72%. 
 
4.1.2. Per cent agreement by chance 
In order to calculate Cohen’s kappa, the per cent of agreement by the two coders that could 
happen by chance had to be calculated. From the conversations the coders had coded each it 
was calculated how often one coder chose one specific presence respectively category. This 
was then divided on how many coding that coder had down in a total. Thereby giving a per 
cent number on how many number of coding there would be in a specific presence 
respectively category if the coder randomly placed out it’s coding. The two coders per cent 
number were thereafter multiplied with each other giving the total per cent agreement by 
chance. For the presence this was 29.47% and for the categories it was 11.17%. 
 
4.1.3. Cohen’s kappa  
The calculations of Cohen’s kappa is given by the equation: 
 k = ( Pr(a) – Pr(e) ) / ( 1 – Pr(e) )  
 
Where Pr(a) means the per cent agreement among the coders and Pr(e) stands for the 
agreement by chance calculated above. This study got a k of 84.01% for the presences and 
71.05% for the categories.  

Table 1: Reliability calculations 

Coder 2 

Coder 1 
Organization Facilitation Direct 

inst. 
Trigger Explore Integrate Resolve Open 

com. 
Relationship 
coh. 

Internal External Directed 
aff. 

Organization 27 0 2 0 0 0 0 1 0 0 0 1 
Facilitation 1 11 9 0 0 0 0 0 0 0 0 2 
Direct inst. 1 20 106 0 0 0 0 3 0 1 0 1 
Trigger 0 0 0 22 4 0 0 0 0 1 0 0 
Explore 0 0 0 3 74 4 2 5 2 4 0 0 
Integrate 0 0 0 0 13 29 1 0 0 0 0 2 
Resolve 0 0 0 0 0 9 20 0 1 0 0 0 
Open com. 2 0 2 2 3 0 0 58 0 1 0 0 
Relationship 
coh. 

0 0 1 1 2 0 1 3 57 2 0 3 

Internal 2 2 4 0 4 0 0 2 1 40 2 6 
External 0 0 0 0 0 0 0 2 1 0 4 2 
Directed aff. 0 0 2 1 1 1 1 4 3 13 1 46 
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4.2. The Relationship of Inquiry model 
Below is the model for transcript analysis that was constructed in this study. 

 
 

Table 2: The RoI model 
Presence Category Indicator Example 
Teaching Organization Creating interaction 

Setting method 
Establishing communication 
parameters 

”What can I help you with?” ”Can 
you write what you’ve done?” 
“Use the symbol * for 
multiplication.” 

 Facilitation Engaging in discussion 
Guiding 
Suggestions 

”Do you have an idea of what you 
should do?” 
“Example: …” 

 Direct instruction Providing model of solution 
Providing solution 
Direct question 
Summary   

“You should multiply with 10.”, 
“That’s not right.”, “Almost right, 
but the solution is…” 
“We had… and we got… which 
lead too…”, “Remember that…”, 
“(Instruction). What happens 
then?” 

Cognitive Trigger Stating the problem 
Changing direction 

“Here’s the problem: ...” 

 Explore Brainstorming, interrogative, 
obviously doubt 
Leaps to conclusion 
Relevant information/knowledge 
Information exchange – personal 
facts 

“Am I thinking right here?”  
“Should I divide it?” 
“We have read about equations in 
school.” “Can you give me an 
example?” 

 Integrate Proposal of solution 
Integration of ideas  
Calculations 

Mathematical model 
“So, 7/12 – x = ¼?” 

 Resolve Testing solutions 
Answers 
Analysing solutions and 
calculations 

“I made a mistake with the 
addition.”  

Social Open communication Filler words (isolated) 
Acknowledging 
Trivial expression 
Expression concerning appliances  

“Okej” ,“Aa”, “Mm” 
“Be right back.”  
“I can’t see the picture.”  

 Relationship cohesion Greetings and closure 
The use of “we”, “our”, “us” 
Vocatives 
Social expression 

“Hello! ”, “Have a nice 
evening!”, “Good luck! ”  
“What should we do know?” 
“I’m going to go and eat now, be 
right back!“ 

Emotional Internal Emotions about the problem 
Encouragement about the problem 

“I don’t understand this” “Sorry, I 
misread the problem.” 
“Exactly! ” “Nice work”, 
“Okej. ” 

 External Emotions outside the problem  
Encouragement outside the problem 

“I have a test on Monday. ”, 
“I’m so bad at math.” 
“Oh, that’s too bad.” 

 Directed affectiveness  Emotions towards each other 
Emoticons (Isolated) 
Gratitude 
Humour 

“Thank you for everything”, 
“You’re welcome!” 
“You’re a really good teacher!” 
“  “ 
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4.2.1. Teaching presence 
The ground for the categories under teaching presence came from the CoI model (Anderson, 
Rourke, Garrison, & Archer, 2001), with an important modification; in a one-to-one 
relationship of inquiry the teaching presence does not apply beyond the instructor (Stenbom, 
Hrastinski, & Cleveland-Innes, 2012). Since the aspect of peer teaching from the CoI model 
does not exist in the RoI model, though there is only one coachee being coached by one 
coach, it was defined that teaching presence could not be expressed by the coachee. 
 
One other aspect that was changed from the CoI model was the content of the category 
facilitation, which included encouraging the students (Anderson, Rourke, Garrison, & Archer, 
2001). In this study’s model expressions of encouragement were placed under the emotional 
presence. After discussions related to experience from the work of Match coaches and what 
existed in the trial conversations that were studied, it was agreed upon to use the categories 
from the CoI model, organization, facilitation and direct instruction with the alterations 
discussed above. 
 
Table 3: Teaching presence  
CoI RoI 
Instructional design and Organization  
Expressions about designing and administering 
activites such as setting curriculum, designing 
methods, establishing time parameters, utilizing 
medium effectively and establishing netiquette 
(Anderson, Rourke, Garrsion, & Archer, 2001). 
  

Organization  
Expressions that help to set the level of the 
conversations, such as setting parameters that helps 
the communication and asking questions to get more 
understanding about the level of knowledge or of 
education. Expressions that inquiries about textbooks 
or problems, or asking the coachee to draw or write, 
and giving reasons for delays in the conversation. 
 

Facilitating discourse 
Expressions that are creating a learning environment 
while identifying areas of agreement and 
disagreement. Other indicators are encouraging, open 
up for discussion, acknowledging and seeking to reach 
understanding (Anderson, Rourke, Garrsion, & 
Archer, 2001). 

Facilitation 
Expressions that encourage discussion and helps the 
coachee to improve their knowledge, such as open 
questions. Indicators for this are examples that helps 
to understand the problem or the giving of guidelines 
and suggestions.  
 

Direct instruction 
Expressions that summarize the discussion, direct 
questions, diagnose misconceptions and injecting 
knowledge (Anderson, Rourke, Garrsion, & Archer, 
2001). 

Direct instruction 
Expressions that are instructive such as closed 
questions, giving solutions, correcting, answering 
questions from the coachee or summarizing what has 
been said. 
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4.2.2. Cognitive Presence 
The categories for cognitive presence were based on those in the CoI model (Garrison, 
Anderson, & Archer, 2001). The term cognitive presence has been expressed as (Garrison, 
Anderson, & Archer, 2000, p.89): 
 

“the extent to which the participants in any particular configuration of a 
community of inquiry are able to construct meaning through sustained 
communication”. 

 
From discussions, related to experience from the work of Match coaches, what existed in the 
trial conversations that were studied, and how cognitive presence is expressed, it was defined 
that cognitive presence could not be expressed by the coach. The coaches’ responses to the 
cochees’ cognitive expressions are instead placed under teaching presence. Thus the decision 
was made to use the categories from the CoI model: trigger, explore, integrate and resolve, 
with the alterations shown in Table 4.  
 
Table 4: Cognitive presence 
CoI RoI 
Triggering events 
Expressions that take the discussion in a new direction 
by recognizing the problem and the asking of 
questions (Garrison, Anderson, & Archer, 2001). 

Trigger  
Expressions that focus the conversations towards the 
problem, such as asking for help with a certain aspect 
of a subject or formulating a problem.  
 

Exploration 
Expressions that shows divergence in the community 
or in a single message. Expressions that exchanges 
relevant information and ideas, such as brainstorming 
and suggestions for consideration, but also leaps to 
conclusion (Garrison, Anderson, & Archer, 2001). 

Explore 
Expressions that leads to an increase of knowledge, 
such as brainstorming, asking questions, expressing 
doubt, or giving information relevant for the problem. 
 

Integration 
Expressions that shows convergence in the community 
or in a single message. Expressions that construct 
meaning, integrate ideas, and create solutions 
(Garrison, Anderson, & Archer, 2001). 

Integrate  
Expression that are in the process of finding solutions, 
such as calculations, giving suggestions for solutions, 
or integrating ideas from, for example, the textbook.  
 

Resolution  
Expressions that reflect the testing of solutions and 
real world application. Expressions that are defending 
solutions (Garrison, Anderson, & Archer, 2001). 

Resolve  
Expressions that are leading up to the final solution, 
such as testing solutions, giving answers, or analysing 
calculations and solutions. 
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4.2.3. Social presence 
The categories for social presence are motivated by the categories in the CoI model (Rourke, 
Anderson, Archer, & Garrison, 2001; Garrison, Anderson, & Archer, 2000) with one 
important modification. In the CoI model expressions of emotions, such as humour and self-
disclosure, are placed under a category in social presence. In the RoI on the other hand the 
expressions of emotions are their own individual presence, which means that the category for 
emotions no longer exists in social presence.  After discussions related to experience from the 
work of Math coaches and what existed in the trial conversations that were studied, the 
categories agreed upon were open communication and relationship cohesion. 
 
 
Table 5: Social presence 
CoI RoI 
Open communication  
Expressions that are risk-free, such as support and 
recognition of contribution inside the community 
(Garrison, Anderson, & Archer, 2000). 

Open communication 
Expressions that are outside the subject but not 
emotional, such as acknowledging the other persons 
attendance and involvement in the learning process or 
pointing out that the appliances are not working. 
Trivial expressions.  
 

Group Cohesion 
Expressions that are encouraging collaboration and 
group commitment (Garrison, Anderson, & Archer, 
2000). 

Relationship cohesion 
Expression that creates a relationship, such as 
greetings and goodbyes, good luck-wishes, writing in 
the concept of us, sharing personal information, or 
calling the other by ones name.  
 

Emotional expressions 
Expressions that indicate emotions such as humour or 
self-disclosure (Garrison, Anderson, & Archer, 2000).  
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4.2.4. Emotional presence 
The motivation for the categories under emotional presence are based on the different types of 
emotional presence that was observed by Stenbom, Cleveland-Innes, and Hrastinski (2012). 
In their research four types of emotional presence were identified: positive emotion from the 
coachee during problem solving, negative emotion from the coachee during problem solving, 
negative emotion from the coachee related to forthcoming tasks and positive emotion from the 
coach when ending the conversation. After discussions related to experience from the work of 
Match coaches and what existed in the trial conversations that were studied, the following 
categories were agreed upon: internal, external, and directed affectivness. 
 
Table 6: Emotional presence 
CoI RoI 
The presence is defined as the expression of emotion, 
affect, and feeling in the community. The expressions 
might relate to learning technology, content, other 
student, or the instructor (Cleveland-Innes & 
Campbell, 2012).  

Internal 
Expression of emotions that are related to problem 
solving, such as joy for succeeding in solving the 
problem, disappointment for not understanding, or 
encouragement.   
External 
Expression of emotions that are related to the subject 
but not to the problem, such as frustration for an 
upcoming test, anger or frustration towards one’s 
teacher, or empathy for the other person’s emotions. 
Directed affectiveness 
Expression of emotions that does not relate to the 
subject or the problem, such as emotions towards each 
other, gratitude for the help, or humour.  
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4.3. Result of statistical analysis 
The coded conversations where all collected and statistical calculations where done with the 
data. A total of 3109 message units where coded in the 60 conversations. The message units 
were divided 49.76% to 50.24% between the coach respectively the coachee, as can be seen in 
Table 7. 
 
Table 7: Total number of message units 
Total  Coach 1547.00 
 Coachee 1562.00 

 Total 3109.00 

 
In every presence each of the categories had the mean value and standard deviation 
calculated. This numbers were also calculated for each of the presences. In the following 
Tables 9 to 12 the columns mean and standard deviation is given as the number of coded 
messages per conversation. Also included is the sum of the total number of message units by 
each category and presence in the collected data. The rows represent the data when focusing 
at the coaches’ messages, the coachee’s messages, and the total number of messages. 
Furthermore the correlations between the coachees’s level of study where checked against the 
categories and the presences, which is shown in Table 13 to 16. 
 
The total spread for each presence in this study where given as 30.16% teaching, 31.90% 
cognitive, 18.03% social, and 19.91% emotional.  
 
Table 8: Presence distribution 
Presence Teaching Cognitive Social Emotional 
Sum 937.67 991.67 560.67 619.00 
 
4.3.1. Calculations 
A message unit that is coded as one specific category gets the number 1 in that category. If a 
message unit is coded as two categories it has a double coding and it gets 0.5 in each of the 
categories that it is coded into. For a triple coding each category gets 0.33. 
 
The mean value is calculated by taking each individual number, xi, and dividing by the total 
quantity of numbers, n. µ = ∑(xi)/n  
 
The standard deviation is calculated by first calculating the sum of the square of each 
individual number, xi, subtracted by the mean, µ. This sum is divided by the total quantity of 
numbers, n, and from this value the square root of two is calculated. The resulting value is the 
standard deviation. σ = (∑((xi - µ)2/n))½  

 
Pearson Correlation, r, is calculated by taking the covariance of the two variables studied, X 
and Y, and divide by the product of their standard deviations, σX respective σY. r = cov(X, 
Y)/σXσY   
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4.3.2. Teaching presence 
In Table 9 the teaching presence is represented. The total number of message units coded as a 
teaching presence was 937.67 with a per cent distribution as following: 16.09% organization, 
15.39% facilitation, and 68.52% direct instruction. Since teaching presence is only produced 
by the coach, the coachee will have zero message units in this presence. 
 
Table 9: Teaching presence calculations 
      Value 

Element Category From Mean Standard 
Deviation Sum 

Teaching Organization Coach 2.51 1.67 150.83 
  Total 1.26 1.73 150.83 
  Facilitation Coach 2.41 3.74 144.33 
  Total 1.20 2.90 144.33 
  Direct inst. Coach 10.71 11.69 642.50 
  Total 5.35 9.83 642.50 
  Total Coach 5.21 8.11 937.67 
  Total 2.60 6.29 937.67 

 
4.3.3. Cognitive presence 
In Table 10 the cognitive presence is represented. The total number of message units coded as 
a cognitive presence was 991.67 with a per cent distribution as following: 13.34% trigger, 
56.74% explore, 18.42% integrate, and 11.50% resolve. Since cognitive presence is only 
produced by the coachee, the coach will have zero message units in this presence 
 
Table 10: Cognitive presence calculations 
      Value 

Element Category From Mean Standard 
Deviation Sum 

 Cognitive Trigger Coachee 2.21 1.67 132.33 
  Total 1.10 1.61 132.33 
  Explore 

 
 

Coachee 9.38 10.06 562.67 
  Total 4.69 8.51 562.67 

  Integrate Coachee 3.04 4.90 182.67 
  Total 1.52 3.78 182.67 
  Resolve Coachee 1.90 2.88 114.00 
  Total .95 2.24 114.00 
  Total Coachee 4.13 6.56 991.67 
  Total 2.07 5.08 991.67 
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4.3.4. Social presence 
In Table 11 the social presence is represented. The total number of message units coded as a 
social presence was 560.67 with a per cent distribution as following: 59.84% open 
communication and 40.16% relationship cohesion. 
 
Table 11: Social presence calculations 
      Value 

Element Category From Mean Standard 
Deviation Sum 

Social Open com. Coach 1.86 2.20 111.33 
  Coachee 3.74 4.83 224.17 
  Total 2.80 3.86 335.50 
  Relationship 

coh. 
Coach 2.73 3.30 163.67 

  Coachee 1.03 1.09 61.50 
  Total 1.88 2.59 225.17 
  Total Coach 2.29 2.82 275.00 
  Coachee 2.36 3.73 285.67 
  Total 2.32 3.30 560.67 

 
4.3.5. Emotional presence 
In Table 12 the emotional presence is represented. The total number of message units coded 
as an emotional presence was 619.00 with a per cent distribution as following: 61.55% 
internal, 1.91% external, and 36.54% directed affectiveness.  
 
Table 12: Emotional presence calculations 
      Value 

Element Category From Mean Standard 
Deviation Sum 

Emotional Internal Coach 3.36 4.72 202.00 
  Coachee 3.03 3.88 179.00 
  Total 3.20 4.31 381.00 
  External Coach .11 .43 6.33 
  Coachee .09 .45 5.50 
  Total .10 .44 11.83 
  Directed 

aff. 
Coach 2.10 2.50 126.00 

  Coachee 1.67 2.34 100.17 
  Total 1.88 2.42 226.17 
  Total Coach 1.86 3.36 334.43 
  Coachee 1.59 2.87 284.67 
  Total 1.72 3.12 619.00 
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4.3.6. Correlations 
Outlined below are the calculations of correlation of presences and categories and the level of 
study of the coachee. In all of the calculations the total number of conversations, N = 60, 
where used. Table 13 has the Pearson Correlation presented for each of the presences, 
calculated on the messages produced by both the coach and the coachee, as well as only the 
coach and only the coachee respectively. Table 14 contains the category correlations for both 
coach and coachee, Table 15 for only the coachee and Table 16 for only the coach. As can be 
seen there was no correlation to be found at all in this calculation.  
 
A star, *, marks a situation where there was insufficient data to calculate the correlation. This 
was to be expected. This occurs in for example the cognitive presence for the coach, since the 
coach per definition does not have any messages in the cognitive presence. 
 

   
Table 13: Presence correlation 

  
Pearson 

Correlation 
Teaching Both .161 
Cognitive Both .120 
Social Both -.038 
Emotional Both -.068 
Teaching Coach .161 
Cognitive Coach * 
Social Coach  -.006 
Emotional Coach -.142 
Teaching Coachee * 
Cognitive Coachee .120 
Social Coachee  -.063 
Emotional Coachee .031 

Table 14: Category correlation 

  
Pearson 

Correlation 
Organization Both -.184 
Facilitation Both .178 
DirectInst. Both .185 
Trigger Both -.138 
Explore Both .189 
Integrate Both .115 
Resolve Both -.084 
OpenCom. Both -.075 
RelationshipCoh. Both .034 
Internal Both -.047 
External Both -.042 
DirectedAff. Both -.087 

Table 15: Category correlation coachee 

  
Pearson 

Correlation 
Organization Coachee * 
Facilitation Coachee * 
DirectInst. Coachee * 
Trigger Coachee -.138 
Explore Coachee .189 
Integrate Coachee .115 
Resolve Coachee -.084 
OpenCom. Coachee -.070 
RelationshipCoh. Coachee .006 
Internal Coachee .011 
External Coachee -.037 
DirectedAff. Coachee .065 

Table 16: Category correlation coach 

  
Pearson 

Correlation 
Organization Coach -.184 
Facilitation Coach .178 
DirectInst. Coach .185 
Trigger Coach * 
Explore Coach * 
Integrate Coach * 
Resolve Coach * 
OpenCom.Coach -.071 
RelationshipCoh. Coach .039 
Internal Coach -.090 
External Coach -.044 
DirectedAff. Coach -.204 
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5. Discussion  
 
5.1. Discussion about the Relationship of Inquiry model 
 
5.1.1. Categories 
One of the discussions we had when constructing the model was how to distinguish between 
the categories. Since this is one of the main critiques towards transcript analysis we felt it was 
important to recognise this problem with our work on the RoI model. With Cohen’s kappa 
and Per cent agreement over 0.7 for the categories and over 0.8 for the presences we feel that 
the model reached some success in this area. We also recognize that coder training and the 
fact that we, the coders, constructed the model was an important part of the reliability 
calculations.  
  
A pointer for the larger problems with the model concerning discriminant capability between 
the categories can be seen in Table 1. Of the 665 coding, spread over 10 conversations, that 
were used to calculate the reliability of direct instruction and facilitation we got a total of 29 
coding decisions where the coders had differed. Other divergences of noticeable size where 
found between internal and directed affectiveness, with a total of 19 coding decisions that 
differed, and between integrate and explore where 17 coding decisions differed.  
 
Some possible explanations can be proposed, based on the experience we have gained through 
this study. One problem with direct instruction and facilitation, we believe, could have come 
from the fact that some expressions seems to fall in between guidance and instructions. This 
leaves it up to the coder to choose how to code them. There were similar areas of confusion 
between these two categories, which will be discussed in more detail below. 
 
One problem we noticed regarding integrate and explore was that the proposal of solutions 
might be interpret as a question and vice versa. This, we believe, has to do with the fact that 
doubt or uncertainty might be shown as a question mark in IM when searching for verification 
of a proposed idea.  
 
5.1.2. Coding 
Concerning the divergence between internal and directed affectiveness we believe some of it 
might come from the fact that a message could be considered to include one or the other 
category depending on how the rest of the message is perceived. As can be seen in the Code 
down section of this master’s thesis we decided to code down emoticons together with 
internal to only internal. This, we noticed, led to the fact that some messages could be coded 
as a double coding, for example a double coding with direct instruction and directed 
affectiveness might be coded as one internal coding, depending on the point of view of the 
coder. 
 
One problem with the emotional presence is that, besides emoticons, there is no real praxis in 
showing emotion online. This has been a problem in earlier studies, for example when to 
distinguish between affective expressions and cohesive expressions (Shea, Hayes, Vickers, 
Gozza-Cohen, Uzuner, Mehta, Valchova, & Rangan, 2009). We feel that this was somewhat 
solved in this study, by the code down rule of coding emoticons with the category relationship 
cohesion down to relationship cohesion. Still, humour, such as sarcasm, was still hard to 
deduce from the conversations. 
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Since it is the coder’s decision to code a message with one or the other category the problem 
of subjective judgments will always be present in this kind of studies. Different conversations 
will have different structure concerning the message and the flow of conversation, therefore 
we decided to allow for multiple coding in this study. Multiple coding lead to more choices 
for the coders, on the one hand allowing for further subjectivity in the coding process, but on 
the other hand compensating for the fact that a message might be perceived to belong to more 
than one category. Concerning this issue the choice of multiple coding and the message unit 
we still feel it was a good choice, encouraged by the reliability calculations in this study, and 
we would recommend this method in future studies.  
 
5.2. Discussion about the statistics 
From the statistical calculations it could be seen that the message units were equally spread 
between coach and coachee, 1547 from the coach and 1562 from the coachee (Table 7). This, 
we believe, shows that the conversations are a dialogue between the coach and coachee. It is 
not the coach that is lecturing the coachee or giving the coachee the correct solution. It seems 
to be a collaboration and a discussion to get the coachee to find the answer oneself and 
thereby increasing the knowledge.  
 
It was also shown that the largest number of messages units coded were in teaching and 
cognitive presence. We did not find this surprising since it is those kinds of expressions that 
turn the conversation into one of learning. We found it highly interesting and gratifying that 
such a significant amount of message units were coded as emotional presence. This 
strengthened our belief that emotions are a part of online coaching. 
 
Below follows a discussion about the statistical calculations from each presence and the 
correlations. 
 
5.2.1. Teaching presence 
In the beginning of this study we thought that in teaching presence there would be more 
messages of the category facilitation than of direct instruction. Thus we were surprised to find 
out that direct instruction made up 68.52% of all messages in teaching presence while 
facilitation was only made up 15.39%. When looking at messages per conversation (Table 9) 
there were over four times more messages in direct instruction than in facilitation from the 
coach. It was especially unexpected since Math coach is an inquiry based project. One reason 
for this could be that the coaches are not familiar with the difference between closed and open 
questions. Another reason could be the fact that the coaches wants to acknowledge the 
coachee’s achievements with expressions such as “that´s correct” and “yes, exactly”, which 
are coded as direct instruction. Perhaps the coaches do this in order to enhance the coachee’s 
self-esteem and to keep the coachee motivated to stay in the conversation and continue 
solving the problem.  
 
That the category organisation was lower than direct instruction was not unexpected, since 
expression in organization often occurs in the beginning of the conversation and together with 
a trigger from the coachee, while direct instruction and facilitation are spread out in the 
conversation. However, because facilitation is more spread out in the conversation it was 
remarkable that facilitation and organisation were so close each other in number. There were 
almost the same number of messages per conversation of organisation that of facilitation 
(Table 9). A reason for this might be, as written above, that more messages were coded as 
direct instruction than facilitation.  
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5.2.2. Cognitive presence 
That the category explore had the highest number in cognitive presence were quite expected, 
in our opinion. Most of the coachee’s contribution to the conversation originates from this, 
since it involves brainstorming and asking questions. That it was so high as 56.74% of all 
cognitive messages was however not as expected. We had assumed that integrate and resolve 
would play a larger role in the conversations than just 3.04 and 1.90 respectively per 
conversation of all the coachee’s messages (Table 10). That the number of messages coded as 
trigger was lower was predictable since they only occur a few times in a conversation. That is 
when the coachee formulate that help is needed and when the problem is stated.  
 
Why messages coded as integrate and resolve were so low may be a result of the structure of 
the Math coach project. The coachee comes to the coach in need of help. Sometimes the 
coachee understands the problem or gets the required help before the conversation reaches the 
part of integration and resolution. Consequently the coachee sees no need to continue the 
conversation and it ends there. Since the Math coach project which this study is based on is 
not a course but an online help for homeworks and questions, the coachee can leave the 
conversation when so desired. 
 
5.2.3. Social presence 
In social presence 59.84% of the messages were in open communication and 40.16% in 
relationship cohesion. This was not especially surprising since filler words and 
acknowledgement of one and each other such as “ok”, “ah”, and “mm” was coded in open 
communication. We found it interesting though that social presence was almost equally 
divided between coach and coachee. Per conversation there were 2.29 messages from the 
coach and 2.36 messages from the coachee coded as social presence (Table 11). This might 
indicate that both the coach and the coachee find the aspect of social exchange equally 
important.  
 
However, what was even more interesting was the fact that when looking at the categories for 
social presence the number of message per conversation changed between coach and coachee. 
The coach produced more expressions in relationship cohesion than the coachee, while the 
coachee produced more expressions in open communication than the coach (Table 11). It was 
more than the double in both cases. A reason for the coach to use more relationship cohesion 
might be because the coach wants to create the feeling of collaboration by using expressions 
such as “what should we do now?” and “we did something wrong here”. A reason for the 
coachee to use more open communication might be in response to the lager number of direct 
instruction from the coach. Perhaps direct instruction generates more filler words or words of 
acknowledgement from the coachee. 
 
5.2.4. Emotional presence 
Since there has not been that many studies about emotional presence in CoI or in RoI we were 
excited to see how it compared to the other three presences in our model. Here we were 
pleased to find that there was a total of 619 messages coded as emotional presence, higher 
than social presence and not far behind teaching and cognitive presence. And as can be seen 
in Table 12 both the coach and the coachee expressed emotions, with the coach only 
producing a minor amount of more message units coded as this presence than for the coachee. 
This gives reason to believe that emotional presence should be included in the RoI model. 
 
Based on experience from working as Math coaches ourselves, we thought that the category 
external were an obvious and an important category. We felt that expression about the school, 
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the teacher, or an upcoming test was occurring fairly frequently in conversations. It was 
therefore quite surprising for us that only 0.1 messages per conversation were coded as 
external (Table 12). It might be that external emotions were taken out during the random 
selection of conversations. But it seems highly unlikely that none of the conversations with 
these kinds of expression should have made it to this study. It appears therefore more likely 
that there is not as much expression of external emotions as we first thought.  
 
That the coach had slightly more message units coded as directed affectiveness might be due 
to the use of emoticons together with teaching presence. It was not uncommon for a message 
unit to include both a teaching presence and an emoticon, and thereby getting a double 
coding. Misunderstanding can easily occur over online conversations and coaches sometimes 
get complaints from coachees about their attitude. Perhaps the coaches feel that an instruction 
or a question about what the coachee has done does not sounds so harsh when it ends with a 
happy face. 
 
The number of message units coded as internal were almost the same for coach and coachee, 
3.36 and 3.03 respectively (Table 12). Perhaps they are almost equal because when one 
expresses an emotion about the problem the other one follows up with an emotion. If the 
coachee expresses their lack of understanding the coach might counter with encouragement. 
And simply expression of encouragement about the problem might be a reason why the coach 
have a slightly higher number of message units coded as internal. 
 
This is however a new presence with still uncertainties if it should be a unique presence or 
not, hence more research about the subject is advisable. 
 
5.2.5. Correlations 
When we began this study we believed that the correlations that were interesting to look at 
and that probably would correlate, from the data that was available, was the coachee’s level of 
study. It was therefore quite unexpected to see that nothing correlated. Perhaps this shows that 
the style of a conversation between a coach and a coachee does not depend on any 
characteristics. It should be structured in the same way no matter which level of study the 
coachee has. 
 
One other matter to discuss is if the characteristics that would have given correlations are the 
ones that were taken away because of the anonymity of the coach and coachee. It might be 
that correlations would be found if more information could be procured. But then it becomes a 
question of ethical consideration and the structure of the projects that are studied. Since the 
project Math coach is structured to uphold the anonymity of the coachees, further 
characteristics cannot be studied with the transcript analysis method we have chosen for this 
master’s thesis. Perhaps another method and/or another project will give other results. 
 
5.3. Sources of error 
During the coding period of this study some factors came up that can be seen as reasons for 
errors in the results. First of all the coders were inexperienced coders and some beginners 
errors were made, such as not coding the same expressions equally every time. There were 
some human errors when writing the coding into Excel, such as that some messages did not 
get their coding and that some coding’s ended up with the wrong message. For user-friendly 
reasons Excel was perhaps not the best choice of appliance.  
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There were also difficulties with the technology. Since there were several steps that the 
conversations had to go through to get to where they were anonymous and in a format that 
could be used for coding, there was a substantial risk of information getting lost in the 
process. Especially emoticons could disappear when the format changed. When the 
conversations were then coded, flaws due to the technology gave rise to differences between 
the two coder’s choices of coding.  
 
From the construction of the RoI model some factors caused deviations in the process of 
coding messages. There was some vagueness in how to code certain expressions, even though 
examples had been prepared, the choices of coding could differ between the coaches. 
Furthermore coding expressions always involves a subjective judgement of the character of 
the expression. Therefore the same expression can be perceived differently depending on who 
is interpreting it.  
 
5.4. Relationship of Inquiry in other contexts 
The model was developed for an online one-to-one conversation through IM, but we believe it 
could be of interest to discuss how it might be used in other contexts. For example a 
conversation between a teacher and a student in a conventional classroom could be built 
around inquiry and thereby making it possible to analyse the conversation with the RoI model. 
 
Due to the fact that a teacher in a conventional classroom will know the students it could be 
theorized that relationship cohesion will not be as present in this kind of conversation as in an 
online conversation. This since the teacher will have a longer time to establish a relationship, 
thereby making one single conversation less important for the relationship building process. 
Furthermore emotional indicators would, at least to some length, be replaced by body 
language and facial expressions, thereby making them less prominent in a face-to-face 
conversation. 
 
Other differences from the case of student-student online coaching to a teacher-student 
conversation worth considering are if the teacher is the student’s primary teacher. The aspect 
of grades might make the student less inclined to ask questions and show areas of weakness in 
knowledge.  Also the authority of the teacher might make the student behave differently than 
in a student-student situation by not sharing personal information as freely. This might be 
considered in future studies. 
 
5.5. Further research 
First and foremost it would be valuable with more studies on the RoI model that was created 
in this study and any critique and refinements of the model are welcomed. The studies could 
be based partly on the same project, Math coach, and partly on other projects to see if the 
model can be applied to different subjects, tasks, and contexts. Further studies could also be 
based on the question if emotional presence should be a part of the RoI model as a unique 
presence and if so, which categories should it have. Even though experience pointed towards 
that external should be a category of emotional presence the statistics disagree. This needs to 
be explored further. 
 
Furthermore this study and its results could be used in developing the education for the 
coaches in Math coach and other online education projects. Perhaps it would be reasonable to 
consider including a part on open questions, formative assessment and the effect it has on 
learners and their ability to reach higher-order thinking in the coaches’ education.  
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6. Conclusion 
In this master’s thesis a model for transcript analysis for Relationship of Inquiry were 
constructed and tested. The model, modified from Community of Inquiry, got a high 
reliability both for the presences and their categories. The differences between the model in 
Community of Inquiry and the constructed model for Relationship of Inquiry are presented in 
Table 3-6. The largest modification is that of the emotional presence which is included in the 
model for Relationship of Inquiry.  
 
Conversations from the project Math coach were used for testing the model. The results 
showed that teaching, cognitive, social and emotional presences were present in the one-to-
one online coaching project. It was also found that teaching and cognitive presence were the 
presences with the highest number of coding. This is the presences needed to turn the 
conversation into one of learning. Emotional presence got high numbers of coding relative to 
the other presences indicating that it should be seen as a unique presence, however the 
categories may need to be studied further. Calculations were made in order to see if 
correlation could be found between the presences and the coachee’s level of study, but none 
could be found in this study. 
 
Furthermore alterations to the model were discussed to see how the model could be improved, 
such as clearer lines between the categories in each presence and the existence of the category 
external under emotional presence. The use of the model for other aspect then Math coach 
was purposed for further research, as well as the use of the results for improving education for 
coaches. It seems promising that the four presences identified in this study could be found in a 
Relationship of Inquiry. 
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Appendix 1: Math coach consent script 
Following is the original Swedish consent script that is asked for of all coachees that chooses 
to use Math coach. If not accepted the coachee cannot use the service given by the Math 
coach project. The consent is given to use the conversations in the research located at KTH. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

Mattecoach är en chatt för läxhjälp. Du chattar med mattecoacher och får tips och råd om hur du ska 
lösa matteproblem. 

Mattecoach är även ett forskningsprojekt vid Kungliga Tekniska högskolan, KTH. Konversationerna 
(chatterna) sparas ned och syftet är att de ska användas för statistisk analys så att coacherna kan bli 
bättre på att ge eleverna hjälp. Det här betyder att de uppgifter du lämnar i mattechatten kommer att 

samlas in, sparas och behandlas. De uppgifter KTH vill samla in och använda är vilken kommun du bor 
i, vilken klass du går i samt vilken skola du går på. Även din e-postadress kan komma att användas för 
att se om du återkommer. Din vårdnadshavare och du avgör själva om ni vill lämna några uppgifter till 

oss. Om ni inte klickar på samtyckeslänken tolkar vi detta som att ni inte vill delta i chatten och 
därmed inte heller i forskningsprojektet. Uppgifterna kommer endast att behandlas av oss inom KTH. 

Din vårdnadshavare och du har enligt 26 § personuppgiftslagen (1998:204) rätt att gratis, en gång per 
kalenderår, efter skriftligt undertecknad ansökan ställd till oss, få besked om vilka personuppgifter om 

dig som vi behandlar och hur vi behandlar dessa. Din målsman och du har också rätt att enligt 28 § 
person-uppgiftslagen begära rättelse i fråga om personuppgifter som vi behandlar om dig. 

Min vårdnadshavare och jag samtycker till att KTH behandlar personuppgifter i enlighet med ovanstående. 
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Appendix 2: Example of a coded transcript conversation from Math coach 
A conversation transcript from the Math coach project. 
 

Org. Fac. 
Dir. 
inst. Tri. Exp. Integ. Res. 

Open 
com. 

Rel. 
Coh. Inter. Ext. Dir. aff. 

Coach: Hej1                 1       

Coach: !               1         

Coach: Välkommen 
till Mattecoach 

                1       

Elev: hallå                 1       

Elev: behöver hjälp 
med ett problem 
såklart 

      1                 

Coach: Såklart :)                       1 

Elev: inom 
andragradsfunktioner 

        1               

Coach: Ok! Kul!                   1     

Coach: Vad är det 
för problem? 

1                       

Elev: få se nu...               1         

Elev: jag vet 
symmetrilinjen på en 
andragradskurva ( 
x=1) samt att 
punkterna (0.8) och 
(4.24) ligger på 
kurvan 

        1               

Elev: Jag ska nu 
nämna ytterliga två 
stycken punkter som 
ligger på kurvan 

      1                 

Elev: Vilket jag 
desvärre har problem 
med då jag inte 
riktigt har förstått 
mig på just hur man 
ska lösa uppgifter av 
dessa slag 

                  1     

Coach: ok!                   1     

Coach: Vilken kurs 
läser du? 

1                       

Elev: 2c         1               

Coach: ok.               1         

Coach: vi kan ju 
tänka oss att detta är 
en 
andragradsfunktion 
som ser ut typ såhär: 
y = ax^2 + bx + c 

  1             1       

Elev: den allmänna 
formeln ja 

          1             

Coach: och vi har ju 
fått två st givna 
punkter som ligger 
på kurvan. 

    1           1       
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Coach: så vi kan ju 
börja med att sätta 
in dem, så kommer 
vi att kunna skapa 
samband mellan a, b 
och c 

  1             1       

Elev: Jag kan lösa ut 
c genom att använda 
mig av den först 
punkten (0.8) mn 
jag vet inte hur jag 
ska gå vidare sedan 

          1       1     

Coach: Har ni jobbat 
någonting med 
derivator? 

1                       

Elev: NIx               1         

Coach: ok, vilken 
mattebok har du? 

1                       

Elev: Matematik 
5000 2c 

        1               

Coach: ok. ska kolla 
lite på detta. 

              1         

Elev: det är uppgift 
2322 på sida 108 

        1               

Coach: hm, vi hade 
inte exakt er bok 
här, men jag ska 
kika lite i en bok 
som är motsvarande 
er bok. 

              1         

Coach: Kommer du 
ihåg vad en 
symmetrilinje är? 

    1                   

Elev: den mellersta 
linjen i grafen 

        1               

Elev: Den delar 
kurvan i två delar 

        1               

Coach: just precis                   1     

Coach: och vi hade 
två punkter. Vill du 
sätta ut dem? 

    1           1       

Elev: jomen visst               1         

Coach: japp, precis!                   1     
Coach: Ok. Vi 
skulle kunna 
betrakta 
symmetrilinjen som 
en spegel. 

  1             1       

Coach: Eller hur?     1                   

Elev: jadå               1         

Coach: just det!                   1     

Coach: du har ju 
redan ritat ut en ny 
punkt.' 

    1                   

Elev: Jupp               1         
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Coach: hm.                       1 
Elev: hmm minst 
sagt                       1 

Coach: fundera på 
hur många steg från 
symmetrilinjen den 
sista punkten ska 
hamna 

  1                     

Elev: det stämde 
inte? 

        1               

Elev: vänta               1         

Coach: inte riktigt     1                   

Coach: den första är 
rätt. 

    1                   

Elev: såg mitt fel             1           

Elev: hur suddar 
man? 

              1         

Coach: jag kan 
sudda :P 

              1       1 

Coach: så               1         

Elev: ska det vara (-
3.24)? 

        1               

Coach: hur många 
steg från 
symmetrilinjen 
ligger (4,24) ? 

    1                   

Elev: ok               1         

Elev: det ska var -2?           1             

Elev: :)                       1 

Elev: det är 3 steg         1               

Elev: dvs               1         

Elev: aja               1         

Coach: japp!                   1     

Coach: snyggt!                   1     

Elev: kändes lätt nu 
i efterhand 

                  1     

Coach: hehe, ja                   1     

Elev: ...                       1 
Elev: blir ju lite 
lättare när man 
skriver upp 

                  1     

Coach: men jag 
tyckte också den var 
svår när du skrev 
den. Det gäller att 
komma på en 
lösning :) 

                  1     

Coach: ja, 
verkligen!                   1     

Elev: trodde man 
kunde lösa den med 
hjälp av algebra 

            1           

Coach: Det mesta 
blir enklare om man 
får skissa lite 

  1                     
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Coach: det går att 
lösa den med 
algebra också, men 
då behöver du nog 
kunna lite mer om 
derivata och sånt 
där. det läser ni i 
kurs 3 

    1                   

Elev: ok               1         

Elev: Men tack för 
hjälpen 

                      1 

Elev: Kanske 
återkommer ikväll 

              1         

Coach: ok!               1         

Coach: Varsågod! :)                       1 

Elev: Jupp               1         

Elev: Hejdå                 1       

Coach: Hej hej!                 1       

 


