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Abstract 

Within user modeling there are various methods for representing targeted users. Persona for 
example is a user archetype which is given a face and name, and is carefully described in terms 
of goals, needs, and tasks (Blomquist & Arvola, 2002). Personas are widely used, but have been 
criticized for often not being based on empirical data (McGinn & Kotamraju, 2008). In this 
thesis I explore the use of the Repertory grid technique (RGT) in a user modeling context, an 
approach deriving from George Kelly’s (1955) Personal construct theory, which elicits both 
idiographic (i.e. the subjective dimensions of one individual) and nomothetic (i.e. a populations 
behaviours and traits) empirical data from individuals by analysing both qualitative and 
quantitative data. Furthermore, the possibilities and difficulties that the RGT offers in the 
context of user modeling are investigated. An online survey is crowdsourced (n = 28) containing 
five vignettes which are based on structured interviews and are used to elicit the participant’s 
personal constructs. The results are presented in the form of bertin plots and a biplot along 
with the Importance (the order of a constructs elicitation), and Dominance (the relative 
elicitation percentage of a construct) measures. The results suggest that the technique 
employed could be used in a number of user modelling processes. The weaknesses of RGT 
when done remotely in a user modelling context are also discussed. 
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1 Introduction 
 
 
Ways in which data from user studies are analysed vary across companies, researchers, 
and projects. Personas for example, are user models that are presented as a specific 
individual (Cooper, Reinmann, & Cronin, 2007). It could be said that personas are user 
archetypes and their purpose is to communicate the behaviours, goals, needs, and the 
mind-set of the users in focus, in the specific context the selected users are researched. 
A Persona is a descriptive model, and it has been a popular technique in user studies 
for modeling the targeted users, and as a means for easier communication within 
design teams (Blomqvist & Arvola, 2002). Personas, although a plain concept to 
understand, need to be constructed carefully. Merely creating some user profiles 
grounded on some generalizations and stereotypes will not be particularly helpful or 
adequate enough to create a useful persona (Cooper, Reinmann, & Cronin, 2007). If 
personas are to be useful, careful and rigorous methodology has to be used during the 
whole process of the persona creation, so that the patterns identified are significant 
and express the behaviours that are important and represent the users (Cooper, 
Reinmann, & Cronin, 2007). 
 
Personas have however also been a target of criticism, with one of their main weakness 
when it comes to methodology being that, it is impossible to verify how accurate 
personas are (Chapman & Milham, 2006). More specifically, one of the arguments 
against personas is that they are often not based on empirical data (McGinn & 
Kotamraju, 2008). That means that for a persona to be valid, it would have to be based 
on empirical data. When a persona is based on empirical data, the data are usually 
collected from field studies, interviews and surveys, but are rarely based on idiographic 
approaches. The advantage of an idiographic approach is that it would allow for 
recognition of patterns within an individual, and not only across a population or a pool 
of participants.  
 
One example of an approach which analyses idiographic (i.e. the study of the subjective 
dimensions of one individual) along with nomothetic (i.e. the study of a populations 
behaviours and traits) information that could potentially be a good candidate for use 
within user research is the Repertory grid technique (RGT) (Fransella, Bell, & Bannister, 
2004). RGT which is a technique based on George Kelly’s (1955) Personal construct 
theory can be seen as a hybrid technique, having the ability to investigate both 
quantitative and qualitative data. That means that the RGT, due to its nature which is 
both idiographic and nomothetic, allows for investigation of underlying structures 
within the participant’s own world view, and across the pool of participants being 
investigated.  
 
What is interesting with RGT is that despite the fact that it has traditionally been used 
between a psychologist and a client or in an experimental lab setting, it has the 
potential to be crowdsourced. Crowdsourcing is defined as the outsourcing of tasks to 
an online community by a company or organization as an “open call” (Whitla, 2009). 
The main idea is that anyone can complete that task and be rewarded for it. 
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Crowdsourcing has a number of advantages, mainly that the company or organisation 
that outsources the task gains expertise and skills by a wide range of potential 
participants that are able to complete these tasks in a short time and often at a reduced 
cost (Howe, 2006; Whitla, 2009). 
 
 

2 Aim 
 
 
The primary aim of this study was to explore how the Repertory grid technique, which 
is based on Kelly’s (1955) Personal construct theory could be used in the analysis of 
user data retrieved via crowdsourcing in user research and more specifically in user 
modeling. Furthermore, two additional objectives of the study were to investigate the 
a) possibilities and b) difficulties that the RGT offers, and what makes it different than 
the current methods currently employed.  
 
 

3 Background 
 
 

3.1 Personal construct theory 

 
George Kelly was a physicist and mathematician turned psychologist. He liked 
mathematics - which explains why he would later incorporate them into his theory in 
some form (Fransella, Bell, & Bannister, 2004). George Kelly was largely for his theory 
of personality called Personal construct theory. Kelly saw every man and woman as a 
scientist, that is to say he believed that each one of us has our own theories which are 
sometimes confused or maybe contradictory, that we have theories about our 
personal nature, and about other people’s nature and beliefs, and of course the nature 
of the universe. He believed that we act depending on our hypotheses and 
expectations, testing those hypotheses and expectations, and eventually modifying or 
changing our views about each other’s and ourselves, and about how we think our 
world is. Thus, Kelly presented the picture of each individual as unique (Fransella, 
2003). In 1955, George Kelly presented his Personal construct theory or otherwise 
known as Personal construct psychology.  
 
One of the fundamental postulates of the psychology of personal constructs is that a 
person’s processes are being psychologically channelized by the way she anticipates 
different events (Fransella, 2003).  Humans anticipate events by constructing their 
replications, that is to say that there is a construction taking place which permits an 
individual to choose which events are being perceived in a similar way. The 
construction of these replications allows her to infer similarities, but also separate 
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them from other events. Given that each and every one of us is different, so are the 
constructs we have for different events. It is thus unlikely that two persons would 
create similar systems (Fransella, 2003). For our convenience of anticipating events, 
each one of us evolves a construction system dictated by an ordinal relationship 
between these constructs, and this helps us to live within our construction system, 
which occurs by providing inferences (Fransella, 2003). This construction system is 
comprised by a finite number of dichotomous constructs, which are nothing more than 
a basic contrast between two groups that when imposed, serves to both group and 
distinguishing them (Fransella, 2003). For example, some of these dichotomous 
constructs could be Big – Small, Colourful – Grey, Strong – Weak, and so forth. Kelly’s 
main assumption can be stated simply as that we see the world through a finite 
number of bipolar constructs like those aforementioned earlier called personal 
constructs, whose relationships to each other we constantly revisit and update, and 
these constructs allow us to make inferences about the world. 
 
The constructs of each individual tells us something about their view of the world. By 
investigating the personal constructs of various participants on specific set of elements 
that interest us, we could derive ideas about how these elements are perceived in 
relationship to each other both in an individual level, and collectively by a group of 
participants. These personal constructs could provide valuable empirical information 
of people’s world view that could become the ground which user models are built 
upon. 
 

3.2 The Repertory grid technique  

 
The repertory grid derives from George Kelly’s (1955) Personal Construct Theory and it 
is in a sense the personal construct theory in action (Fransella, Bell, & Bannister, 2004). 
A repertory grid is a matrix table, whose rows are comprised by a person’s constructs, 
and its columns by the rated elements in those constructs, i.e. the phenomena being 
investigated, and are typically embodied by a rating system which connects 
quantitatively each of the elements to the qualitative nature constructs (Fallman & 
Waterworth, 2005). The Repertory grid technique (RGT) can also be stated to be the 
procedure for the elicitation, and evaluation of a person’s personal constructs. It is a 
structured method which allows for exploration and investigation of a repertoire of 
conceptual structures (Bannister & Fransella, 2013; Fallman & Waterworth, 2005).  
Traditionally used as a method in a clinical psychotherapeutic context, RGT was 
developed as a process for investigating personal construct systems, informing us 
about how these systems evolve, what type of possibilities they offer and how they 
limit us (Fransella et al. 2004). One example of the use of RGT in the context of clinical 
psychotherapy, would be the elicitation of the conceptual structures in two different 
points in time of a therapy. This provides information about the changes in the 
conceptual structures of the patient between those two points in time. 
 
The elicitation of constructs for an individual occurs usually by presenting triads of 
different elements to a person, and then asking them to name one attribute that two 
of those elements share, but the third one does not. Afterwards the participant is 
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asked to name what he or she thinks is an opposite attribute to the one he or she 
previously named, thus creating a dichotomous pair, a bipolar construct. For example, 
given a triad of three objects such as scissors, fork, and a book, a possible attribute that 
two of them have which the third does not could be metal, something scissors and 
forks are usually made of, and an opposite attribute could be paper, normally what 
books consist of. The next step in RGT is to ask the person to rate each of the elements 
(in this case book, scissors, and fork) on a scale, which is usually ranges from one to 
seven or from one to five on the bipolar construct they have created. This happens for 
a series of triads, and the ratings of each construct created are applied to all elements 
investigated. The next step is the analysis of the data. It is at that point where a grid is 
formed, with the elements being represented in the columns, the constructs at the 
rows of the grid, and the ratings occupying the boxes within the grid.  

3.3 Utilization of RGT in user research  

 
When it comes to Human-Computer Interaction, the interest in RGT was at its highest 
during the 1980s (Fallman & Waterworth, 2010), but there has been a resurgence of 
interest lately (Fallman & Waterworth, 2005, 2010; Gouskos, Normark, & Lundgren, 
2014; Normark & Gouskos, 2012; Tomico, et al. 2009). Gouskos, Normark and 
Lundgren (2014) used RGT in combination with future workshops in an effort to 
investigate the different dimensions of a driver’s needs. They chose RGT because they 
wanted to discover terms/concepts of user needs in connection to some conceptual 
vehicles, and afterwards group and compare those needs into different dimensions, 
with the intention that it would later be used in the process of a user-centred design 
(Gouskos, Normark, & Lundgren, 2014). Fallman and Waterworth (2010) were 
interested in how people experienced mobile information in research prototypes and 
existing products. They used RGT as a mean for measuring the user experience of these 
different technological devices, as RGT can measure a more holistic experience of the 
user’s interaction with these devices. Tomico and colleagues (2009) used RGT to study 
cross-cultural differences between Dutch and Japanese designers on their views on a 
set of pens. They chose RGT since it had the ability to collect the individual’s implicit 
cultural insights and investigate their cultural differences in a specific context. They 
achieved that by a content-analytic process which analysed both qualitative and 
quantitative data (Tomico et al. 2009).  
 
Within user research however, techniques exist that resemble what RGT does. For 
example, Kim Goodwin, in her book Designing for the Digital Age (2011) describes a 
ten step process for creating personas based on Alan Cooper’s guidelines (1999). 
According to Goodwin (2011) personas explain the most critical behavioural data in 
such a way that the design team and stakeholders understand, relate to, and 
remember, and it achieves that by telling the story of the customers, their behavioural 
patterns and goals.  
 
 
The ten steps in Goodwin’s (2011) process are: 
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1. Dividing the interviewees by their roles (if possible).  
2. Identifying behavioural and demographic variables.  
3. Mapping interviewees to variables.  
4. Identifying patterns. 
5. Defining goals. 
6. Clarifying distinctions and adding details. 
7. If needed, filling other persona types. 
8. Grouping and prioritizing user personas. 
9. Creating the narrative and additional diagrams etc. 
10. Validating the Personas created.  
 
 
The steps 2,3, and 4 are similar to what the RGT method does. Namely, Goodwin’s 
steps aim to identify behavioural and demographic variables, map these variables to 
the interviewed subjects and then find common occurring patterns. One difference 
between Goodwin’s steps and RGT however, is that the RGT provides a more holistic 
picture of experiences. It achieves this by being both qualitative and quantitative at 
the same time, capturing as Fallman & Waterworth (2010) put it, a broader spectrum 
of cognition without dividing emotions and intelligence.   
 

3.4 Personas and user modeling 

 
Blomquist and Arvola (2002) describe persona as an archetype that is given a name 
and face, and is carefully described in terms of goals, needs, and tasks. Typically, a 
persona has some sort of narrative, a name, and a picture (Miaskiewicz & Kozar, 2011). 
Although personas can have other parts too such as information graphics, the 
narrative, name and picture are almost always present in a persona. From the 
aforementioned three parts that are usually present, it is the narrative that is 
methodologically based on user data (of course the picture and name could also be 
picked from the user data, but that would have a small, trivial effect on the validity of 
the persona).  
 
There are several methods used when creating a persona, such as for example 
Goodwin’s (2011) ten step process which was mentioned earlier or by following Alan 
Cooper’s guidelines provided in his book “The Inmates Are Running the Asylum” (1999). 
Personas however are not the only way to go about modeling users.  Except personas, 
there are a number of other techniques used to analyse data, inspire, and create 
insights with users in focus. Some of these techniques are user profiles, a portrait of a 
single user communicating a study’s end result to the designers and their teams by 
means of a user profile corresponding to a specific user who has been interviewed and 
then explained through a narrative (Ernfridsson, 2003). Affinity diagrams (Curtis et al., 
1999), which are a tool used to group together and categorise information usually used 
in brainstorming sessions. That happens by collecting facts and notes and putting them 
in different groups. That way, different people can contribute from users, designers, 
and even managers (Arvola, 2014). Contextual inquiry (Raven & Flanders, 1996), a 
method of collecting data by speaking with and observing users while they are working 



14 

  

so that information about their everyday activities can be collected. As the name 
suggests, that inquiry is taking place in the context of interest. Concept mapping 
(Novak, 1990; Novak & Canas, 2007), is a diagram that is constituted by nodes and 
sentences which explain the relation between those nodes (Arvola, 2014). Concept 
mapping is a way of putting forward and analysing the mental models of the users and 
the stakeholders. (Arvola, 2014). Customer journey maps, (Stickdorn et al. 2011) is a 
map over the process a customer goes through, and it shows the touchpoints a user 
has with the product or service. They are usually created from insights that came from 
user studies and model the experience of the user over the time they use a product or 
a service. The amount of these techniques, which can be used separately or in 
combination so that they complement each other, show why user research is an 
important part of every design project and why possibilities for their development and 
evolution should be tested. 
 

3.5 Crowdsourcing  

 
The term crowdsourcing was coined in the mid-2000s (Howe, 2006). Crowdsourcing as 
mentioned earlier, is the act of openly outsourcing a task to an online community as 
an “open call” (Whitla, 2009). Crowdsourcing differs from outsourcing which is another 
common practice for companies in the sense that in outsourcing, a task is sent to a 
specific group of people or a company, while crowdsourcing is more of an “open for 
all” task. Whoever can and wants to take the task is free to do so, and is usually 
rewarded for it. Within user research, crowdsourcing has been tested before. Liu and 
colleagues (2008) performed a usability study evaluating a school website via a 
crowdsource usability testing. They found that even though crowdsourcing had some 
limitations on the quality of the usability test, it’s value and application were apparent, 
when compared to traditional usability testing, particularly for companies with low 
budget and limited time on their hands (Liu et al. 2012). It has yet to be seen however 
how crowdsourcing could contribute to user modeling. In this thesis, crowdsourcing 
was used as a means for collecting user data that would later be analysed through the 
RGT.  
 
 

4 Method 
 
 
In this study the goal was to test the possibilities and difficulties the RGT offers when 
used in the context of user modeling. Five vignettes were created based on five 
interviews of persons that had recently arrived in Sweden. These vignettes were used 
as basis for a survey that was crowdsourced to participants through the web. Repertory 
grids were later created for each of the participants taking part in the survey based on 
their answers, and the constructs and elements from each participant were later 
analysed using various statistical methods which are presented in the end of this 
section. 
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4.1 Vignettes 

 
Vignettes are short descriptions of a social situation or a person, which contain precise 
references to what the most important factors in the decision-making or judgment-
making processes of respondents (i.e. the persons described) are thought to be 
(Alexander & Becker, 1978). Vignettes have been used in a plethora of fields ranging 
from Sociology, Health Sciences, and even Marketing (Hughes, 1998; Gould, 1996; 
Wason, Polonsky, & Hyman, 2002). The vignettes which were used in this study and 
were presented to the participants of the survey were based on five interviews, four 
of which were conducted as part of a project involving the Swedish migration agency 
and a design agency, and an additional interview that was conducted complementarily 
for this study by the author. Each vignette shown below presents the story of one 
individual that has recently migrated to Sweden. The vignettes, which were written in 
first person as described in Ely (1991), portrayed in the narrative:  
 

• When the person migrated to Sweden. 

• Previous occupation. 

• How moving to Sweden affected them. 

• How they described themselves. 

• How not working has affected them. 

• A quote taken from each interview. 
 
 
Their purpose was to inspire the survey participants to elicit personal constructs by 
illuminating the different personalities and situations described in each vignette. The 
names of the individuals from the interviews were changed and are shown below along 
with the vignettes describing them.  
 

4.1.1 Abba 

 
I have been in Sweden for two years now. I study at SFI (Swedish for immigrants) and I 
just found a job distributing newspapers. Arriving here has been good but it is hard not 
being able to work with what I love. Every time I am at a job interview there is one 
point where it all goes wrong. 
 
- So what have you previously worked with in Sweden? 
- I haven’t… 
 
Nobody is interested in what I did before that. It doesn’t matter that I tell them that I 
have studied nursing, it doesn’t matter that I have worked as a university assistant, 
that I have been a gardener. The only thing that matters is what I have done here in 
Sweden. I can’t start working in nursing, and not being able to work these past two 
years has not been easy on me, but I know that when I set my mind on a goal I achieve 
it. I will complement my nursing studies here in Sweden and work after that, of that I 
am sure. 
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“One day that I worked with newspapers, we distributed newspapers, just this, then I 
worked one day, 10 hours in different places, just with people, you are welcome, hi, hi 
we just distribute newspapers. It is ok with this, but it is kind of difficult, anyway I am 
not interested in this, okay you say hi to everybody here, one maybe is happy, one 
maybe says “what is this?”, it was many moods you could say that you get in contact 
with.” 
 

4.1.2 Baddi 

 
It has been two years now since I moved to Sweden and I see now that it will take much 
longer than what I had previously thought to build a life here. After having studied 
economics, I thought it would be easy, but I see now that I might have to take jobs such 
as a cleaner or a dishwasher first. I mean, I can accept doing these jobs, but it feels 
difficult to do them when I have an education in economics… 
I am a realist though and understand that I have to take things one step at a time, I 
have worked house painting and home renovations before, so I can definitely do other 
jobs in the beginning. I just hope that I can later work in construction later and open 
my own company. 
 
“Right now when there is no full time job on the horizon, a job that contributes to the 
economy in a way, and does it steadily if you want to plan for a family or something, 
then you have in a way an income. If it was so that there was a chance that you can 
learn the language while working, then I would choose that in the beginning, but from 
the way life looks like right now, studies plus an extra job that prioritises language and 
contributes with economy at the same time which continuously can evolve the 
language it is the optimum.” 
 

4.1.3 Cemal 

 
I have to admit that for me, a working person, not working feels strange. In my home 
country I studied biotechnical engineering, and I thought then that it would be easy to 
find a job afterwards. First, I moved to Turkey and worked there as a relations manager 
for a digital company. I wouldn’t expect that after one and a half years there, I would 
come to Sweden and work for a food company that in the end would refuse to pay me, 
along everybody else working there. I have been here in Sweden for two whole years 
now and that was the only job I have gotten so far. I didn’t expect that in Sweden of all 
places I wouldn’t get paid for my work, and the police say they can’t do anything about 
it. I guess I will just have to find trust again in the system, but it may take some time… 
 
But when you work something changes. 
 
“Actually I started to notice that from my relation with my house owner, they were 
really good in the beginning with us, my friend and I are sharing one room, one room 
in, it’s up there in the forest. It’s really a good place but there is nothing except like 
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trees, they were really good with us but after we told them that we are working now, 
they were happier and nicer to us. And also all the people that you are working with 
they really look at you in respect way.” 
 

4.1.4 Daniel  

 
I know that after I have learned the language and started working I will be productive 
again. Until now I have been waiting for my work permit, and not working has affected 
the way I see the future and the people around me. But I am certain that that will 
change soon. After all I only have been here for 10 months. I have studied economics 
with specialisation in banking and insurance, and I hope that will make it easier to find 
a good job I think, hopefully in the media branch which I like, but economics, 
coordination or administration will be okay as well I guess. Thankfully I have worked in 
the UAE as a risk coordinator for 7 years, and that is a merit that can help me find a job 
quicker and get my life back on track. 
 
What is my dream job? 
 
“I had that when I was so young, now I am more realistic like I want a job that, like I 
don’t want to kill myself or nothing in the morning, this is the first thing, and what else? 
I like the jobs that contain some kind of analysing, so, and I like this kind of rush meeting 
deadline, finishing so much stuff on a very short notice, I like this, I enjoy it and I’m 
sure that I’m doing it right and I know how to do it and I like it. I like office work, in 
general you know but yeah this kind of things really. I enjoy doing it, so I don’t know 
here it’s accounting it’s the most part of the job is in accounting, I’ve never done purely 
accounting job in a company, I was always doing something else with, but I study 
accounting and I like it I was enjoying when I was working on it, I don’t know here what 
kind of difficulties I might phase but it looks nice, I am excited to do the work” 
 

4.1.5 Eric 

 
I never had a problem with adjusting to new situations and my previous co-workers 
say that I am easy to work with. After almost two years here the only think that is 
affecting me is the weather. Having lived in a warm country for the majority of my life 
the weather here can be an issue, but I am not letting it affect me. It is really stressful 
though not having a job. I walk around all the time thinking about it, applying for jobs, 
trying to find opportunities but it is hard to start working. The only jobs I’ve gotten so 
far were in cleaning and construction, which isn’t something I like. I have a lot of work 
experience in the car renting business and in sales, which is a skill I share with my father 
who has been working in that branch. Maybe when my Swedish is better I could start 
working with that again... until then I will have to keep looking... maybe I could work 
in a hostel or something… I will just have to keep searching! 
 
What my job means to me? 
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“Yea, I can say that. My father was in a high position in that specific line of work (car 
sales) and I was hoping to follow his steps, but you know sometimes it is difficult when 
your father is working in the same area as you to be successful, because there is a lot 
of... how can I say it... people in my home country generally like to compare father and 
son, but it is not easy every time for you to do something, so, it was a specific area of 
work that I liked a lot and I think I can express myself through that job, so yes, I think 
it was and I hope it will be the next years also the same.” 
 

4.2 Survey 

 
An online survey was created to collect the data needed for the repertory grids. The 
survey presented the vignettes in combinations of three to the participants, and later 
asked them to find an attribute that two of the persons described in the vignettes had 
in common which the third one did not, as shown below:  
 
“While contrasting Cemal, Baddi, and Abba, which attribute do you think two of the 
persons have in common which the third one doesn't share? When you have found an 
attribute write it down. After you have written it down, write down what you think the 
exact opposite of this attribute is.” 
 
Afterwards, they were asked to name the opposite of that attribute, and in the end, to 
rate each of the persons described in the vignettes on a bipolar scale from one to 
seven, where one was closer to the first attributed they named, and seven closer to 
the attribute they named second. This was done for all the possible combinations of 
three vignettes from a pool of five vignettes, resulting to each participant creating 10 
constructs, 260 in total. 
 
 

4.3 Participants 

 
The survey was filled by a convenience sample collected through social media.  A total 
of twenty-eight participants (MAGE = 30,57), fourteen of which were female and 
fourteen were male. Two participants were omitted from the analysis due to 
incomplete forms. From the remaining twenty-sex participants, six had completed a 
high school degree, three had completed a Professional degree, eleven had a 
Bachelor’s degree, and six had earned a Master’s degree. 
 

4.4 Data analysis 

 
After the data collection, the OpenRepGrid package (Heckmann, 2016) was used in 
program language R (2015) for the data analysis of the grids.  The analysis methods 
used can be divided into two main categories, one category A primarily focused on 
finding correlation and association in the grids, and one category B focused in analysing 
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the constructs that were elicited by the participants. Category A makes use of Bertin 
plots (Bertin, 1966), and biplots. The bertin plot is used because of its ability to make 
the information existing in a small or medium sample size understandable (de 
Falguerolles et al. 1996) and also because it has been one of the most popular methods 
to displaying data grids (OpenRepGrid, 2014). In the bertin plots presented, the 
constructs are being shown on the left and right sides of the grids rows, the elements 
are shown at the top, and their ratings in the intersection of the rows and columns, i.e. 
within the boxes.  
 
Along with the bertin plot, a reordered bertin plot is presented. The reason the reorder 
bertin plot is performed is that it rearranges the rated elements and constructs in such 
a way so that meaningful relationships and correlations are easier to identify. The 
result of the reordered bertin plot is a visual representation of the connections 
between the elements and the constructs and the hierarchical connection that exists 
between them. In the reordered bertin plot, a cluster analysis has been performed in 
the data. Cluster analysis is a method of identifying structures within the construct 
systems (OpenRepGrid.org, 2014). Cluster analysis uses measures such as similarity or 
distance as a criterion for finding associations (OpenRepGrid.org, 2014). The cluster 
methods used was Ward’s minimum variance method (Ward, 1963). Its goal is to make 
it easier to understand the relations in collections of data (Ward, 1963). The reordered 
matrix makes it easier to see similarities in the rated constructs and elements. 
Furthermore, dendrograms (graphic tree-like representations showing the hierarchy in 
the form of extended branches) will be used to clarify the hierarchy of the constructs 
and elements based on the similarity measure used which will be Euclidian distance. 
The elements and constructs which are more similar to each other are shown close to 
each other at the bottom of the dendrogram and the similarity within constructs and 
elements is lower towards the top of the dendrogam. Euclidian distance is the squared 
distance between two sets of vectors. It is utilized in this analysis as it is one of the 
most used distance measures in repertory grids (OpenRepGrid.org, 2014).  
 
For a better visualisation of the connection between the characters being rated a biplot 
is used. Biplot means that two sets of points can be visualised by scalar products, both 
the rows and columns of a matrix (Greenacre, 2010). A biplot is a variant of a 
scatterplot, with the difference being that the biplot allows information from both 
samples and variables of a matrix to be presented on a single graph. This allows for a 
joint spatial representation of the matrices information. Biplots factorize a target 
matrix M into the product of two matrices, named matrices left (X) and right (G). The 
scalar products of the pairs of vectors in the rows of X and G are equal to the elements 
of the target matrix M (Greenacre, 2010). The vectors in each of the left and right 
matrices give us two sets of points, one set which provides the biplots vectors and axes, 
and one set which provides the biplots points. The points are then showed on the axis 
of the biplot in a perpendicular fashion (Greenacre, 2010). The existence of the 
constructs and the elements on a joint plot allow for an easy identification of patterns 
within, and between constructs and elements. The closer two elements or two 
constructs are to each other spatially in the plot, the more similar they are with each 
other. These types of biplots that are made possible by RGT can easily communicate 
the grouped elements or constructs and their connections to each other visually. There 
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are several biplots options offered by OpenRepGrid and the differences between them 
are how the singular values are assigned to the matrices of the constructs and 
elements (OpenRepGrid.org, 2014). 
 
In category B, there is a focus on the constructs that have been elicited. A similar 
methodology for the analysis of personal constructs as the one proposed by Tomico et 
al. (2009) is employed, where constructs are measured by a) dominance, the relative 
elicitation percentage of a construct, and b) importance, the order of a constructs 
elicitation. Dominance is measured by looking at the relative percentage of a construct 
category out of the total constructs created (Tomico et al. 2009). It is in other words 
how dominant a construct category is among the constructs that have been elicited by 
the users. Importance is looking at the elicitation order of the constructs. The basic 
assumption is that the constructs that are elicited first are more important or more 
salient than the ones elicited towards the end (Tomico et al. 2009). The requirement 
for using such a technique was that the constructs would have to be classified into 
thematic categories.  The formula for calculating each category’s importance was 
identical to the one used by Tomico et al. (2009) where the normalised order of a 
constructs elicitation equals the elicitation order of each construct within a category 
minus one, divided by the total amount of constructs minus one, as seen bellow in (1). 
 
 
 

𝑂𝑟𝑑𝑒𝑟(𝑛𝑜𝑟𝑚𝑎𝑙𝑖𝑧𝑒𝑑) =  
𝑂𝑟𝑑𝑒𝑟−1

𝑇𝑜𝑡𝑎𝑙 𝑐𝑜𝑛𝑠𝑡𝑟𝑢𝑐𝑡𝑠 − 1
  

                     
(1)  

 
To conclude this chapter, the study used vignettes as a way of inspiring participants 
recruited through the web to elicit constructs and rate the persons described in the 
vignettes. Later the data were imported into the R program and analysed with the help 
of the OpenRepGrid package. At the same time, the constructs were analysed in a 
separate way based on a methodology similar to that of Tomico (2009) for measuring 
importance and dominance. 
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5 Results 
 
 
In this section, three plots are presented, a bertin plot, a reordered bertin plot, and a 
biplot along with a table showing the importance and dominance of the construct 
categories. Afterwards, some of the possibilities and difficulties that the RGT offers in 
the context of user modeling are presented. The bertin plot offers a first-hand 
visualisation of the data while the reordered bertin plot provides a clearer picture 
between the connections among the different elements. The biplot makes the 
interconnection of the elements, and the constructs that best describe them 
transparent and easy to understand. Further information describing the meaning of 
the constructs created are then presented in the Importance and Dominance where 
the constructs are being divided into four categories created in a bottom up fashion. 
In the end of the section, some ways of how the RGT can be used in user modeling are 
presented along with the difficulties of the method employed. 
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5.1 Bertin plot 

 
The grid seen in figure 1 is a bertin plot (Bertin, 1966) where the persons being 
described in the vignettes are the elements and are shown at the top of the plot, and 
the constructs that were created by the participants of the study are in both sides of 
the grid with the ratings located in the middle inside the boxes.  

 
 
Figure 1.  Bertin plot showing the elements at the top, the constructs left and right, and the 
ratings inside the boxes. 

 
 
In figure 1 a standard bertin plot can be seen with the constructs and the ratings 
showed in the order they were collected, without any calculations imposed for finding 
any possible connections between them. The darker coloured squares of the rated 
elements denote higher ratings while lighter coloured squares represent lower ratings. 
The number of constructs in both figures 1 & 2 have been reduced to nineteen from 
twenty-six due to the existence of identical constructs created by different 
participants. Six participants all used the constructs Working – Not working and 
Employed – Unemployed, while two participants both used the construct Optimistic – 
Pessimistic. The ratings from these constructs were averaged between participants and 
is shown as two constructs, one for Working – Not working due to it having the same 
semantic meaning as Employed and Unemployed, and one for Optimistic – Pessimistic. 
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For the needs of this study, where the interviews had employment and settling down 
in a new country as focus, the constructs created by the participants tended to focus 
on personality traits and the current life situation of the persons described in the 
vignettes. 
 

5.2 Reordered Bertin plot 

 
In figure 2 however, where a reordered bertin plot is displayed, a clustered analysis 
has been performed on the data. The dendrograms on the right side of the plot show 
the Euclidian distance between the constructs, while the dendrograms for the 
elements are shown at the bottom of the figure. The reordering of the constructs and 
elements in the clustered bertin plot allow for a relatively easy identification of 
eventual existing patterns between the more homogenous constructs and elements in 
the grid. Distance and similarity measures have been used as criterions for the clusters 
(OpenRepGrid.org, 2014).  
 

 
 
Figure 2. Clustered reordered bertin plot with dendrogams showing the Euclidian distance on the right 
for the constructs, and at the bottom for the elements.  
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In figure 2, it can be seen that a dyad of Baddi and Eric are semantically closer, with another 
dyad of Abba and Daniel also sharing several similar ratings in the created constructs. Cemal 
on the other hand, is further away from the other four persons, with higher ratings in 
constructs such as Indifferent, Unsatisfied, Not energetic, Not determined, and Unfairly 
treated. 
 

5.3 Biplot 

 
 

 
Figure 3. Biplot with the elicited constructs marked in red and the elements in black. 

 
 
Daniel and Abba can be seen in figure 3 being described better by constructs such as 
Determined and Highly educated, while Baddi and Eric score high in constructs such as 
Hopeful, Tenacious, but also Struggling finding jobs qualified for, and Not working. 
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The elements here can be seen in relation to each other and the constructs, and their location 
on the plot relatively to where the constructs are, indicate what type of constructs describe 
them by being closer to them or vice-versa, while their relation to other elements indicate 
how similar or dissimilar they are to each other. For example, Baddi and Eric are geographically 
closer to the constructs in the bottom left side of the plot, which means that those constructs 
describe them best. The fact that Baddi and Eric are close to each other, means that they score 
high in the same ratings, therefore they are close to each other on the plot. Daniel and Abba 
on the other hand which are also relatively close to each other on the upper left side of the 
plot, share similar ratings to each other relatively to the other three persons on the graph, and 
are consequently located next to each other, close to constructs such as Content, Energetic, 
Committed, Fairly treated. Cemal seems to be the person most dissimilar to everyone else, 
being on the middle right side of the graph, close to constructs such as Unfairly Treated, 
Indifferent, Not energetic. 
 

5.4 Importance and Dominance 

 
By using a bottom up approach, four thematic categories were identified that could serve the 
purpose of semantically categorising the constructs. It must be noted that the categorisation 
was done for the positive end of each construct.  The categories that were found best fitting 
can be divided to: Personality / Traits, Life Situation (shown as Situation on the table), 
Qualifications, and Goals / Dreams. Table 1 shows the how the different categories score in 
Importance and Dominance. The standard deviation of the constructs can be seen in the 
parenthesis next to the Importance scores and gives an idea about the homogeneity of each 
category. It should be noted that as in Tomico et al. (2009), the closer to 0 a particular score 
is, the higher its importance, with 1 being the opposite of the scale indicating lower 
importance.  
 
 
Table 1.  The Importance (elicitation order) of each category with the standard deviation shown in the 
parenthesis is seen in the middle column while Dominance of constructs is shown in the right column. 

 

 
 
In table 1 Personality / Traits can be seen as being a highly dominant category describing 60 
percent of the constructs, with Life Situation coming second with 26 percent while 
Qualification and Goals / Dreams described 8 and 7 percent of the constructs respectively. 
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These numbers imply that the differences between the vignettes most easily identified were 
the different Personality / Traits of the persons described, with the Life situation of those 
being the next most recognizable property, and Qualification and Goals / Dreams occurring 
even less. That could either be attributed to the personal form of the vignettes or simple 
because humans focus heavily on personality differences when asked to differentiate 
between persons described in texts with no visual aid.   
 
Qualification was ranked as the category with the highest importance, while Life Situation was 
the second highest most important category, followed by Personality / Traits, and Goals / 
Dreams. There is a rather large difference between the dominance of the constructs i.e. how 
many times they have been elicited. So, even though constructs in the Qualification category 
were elicited just a few times, the fact that they were elicited early in the elicitation process 
gave them a high importance rating. The exact opposite can be said for the Personality / Traits 
category, which were really dominant over the whole elicitation process, and achieved a lower 
importance rating due to its distribution over the whole process. 
 

5.5 Possibilities  

 

5.5.1 User Profiles 

 
The RGT could be a valuable tool for creating user profiles, with each one of the rated 
characters of the vignettes being able to give form to a new user profile with specific ratings 
already imposed on the user profile by the participants of the RGT. This means that for each 
column in a bertin plot like the one shown in figure 2, a distinct user profile could be created 
based on the mixture of all the participant’s idiosyncratic data, one for each column in the 
plot. Furthermore, the previously constructed vignettes, which the participants based their 
ratings upon, could be used as a narrative for each user profile. A user profile based on the 
data would have the advantage of communicating both the qualitative and quantitative data 
rather effortlessly within design teams. The visualisations such as the bertin plot, or the 
available biplots which are already made possible by RGT could become a convenient tool for 
providing a holistic picture of the group of created user profiles. 
 

5.5.2 Personas 

 
One possibility is that the method that RGT provides could be turned into a semi-automatic 
process that could be used as an alternative for steps 2,3, and 4 in Goodwin’s (2011) method 
for the creation of Personas. The RGT gives the opportunity to cluster the variables provided 
by its participants and map these variables to the participants both in the biplots and bertin 
plots, presenting thus the potential patterns that occur both in graphs and quantitatively. The 
process for these aforementioned steps could become automatic with RGT, and save valuable 
time for design teams while at the same time provide the first in a series of steps for a well-
grounded design.  
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The bertin plot in figure 1 can be seen as somewhat similar to the diagram that Goodwin 
suggest for in her persona methodology (Goodwin, 2011). Based on the reordered bertin plot 
in figure 2 and the biplot in figure 3, three personas could be created. One persona for Baddi 
and Eric, who are similar to each other and are positioned very closed on the biplot, and are 
described better by similar constructs. One persona for Daniel and Abba could be created, and 
one for Cemal, who is further away from everyone else. Alternatively, based on the biplot we 
could instead create two personas, one for Cemal, and one representing the other four 
persons, which are located in the left side of the biplot. 
 

5.5.3 Information graphics 

 
Information graphics are used often in user research, and it is becoming more and more 
popular to incorporate them in persona posters. Even though every design firm choses 
different kinds of information graphics for their personas and use their own titles, there is not 
yet any documented method of structurally deriving information graphic titles from data. A 
possibility would be that the thematic categories that are created based on the collected data 
so that importance and dominance are measured, could serve as titles for information graphic 
icons. For example, based on this study, the information graphics titles would be Personality 
/ Traits, Life Situation, Goals/ Dreams, and Qualifications. An example of how the information 
graphics could look like can be seen in figure 4. 
 
 
 

 
Figure 4. Example of information graphic titles and their content based on the thematic categories and 
the constructs forming them. 
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5.5.4 IPA 

 
Recently, Linder & Arvola (2017) tested the application of Interpretative Phenomenological 
Analysis (IPA) in user experience. The adapted method of IPA which the researchers employed 
had five steps. Namely, the steps were: 
 
1. Collection of data. 
2. Analysis of the first case.   
3. Analysis of the remaining cases. 
4. Find connection between cases. 
5. Visualise insights. 
 
After collecting the data (four interviews with target users) and after analysing the cases, step 
number four required connections between cases to be found, a stage which has been 
described as challenging (Smith, Flower, & Larkin, 2009). 
 
That step could simultaneously make use of the RGT, as a complement to the IPA analysis of 
the cases, helping the researchers find connections and recurring themes between cases. By 
creating vignettes based on those interviews or by using an automatic text summarization 
software on the interviews, participants could be recruited online and undergo the construct 
elicitation and rating process of RGT on those interviews. This would automate the analysis of 
the data while adding a quantitative element to the process. By using RGT, the connections 
and differences between cases could more easily be identified without affecting the user 
centred approach of IPA.  
 

5.6 Difficulties 

 
This study showed that RGT has a number of possible applications when it comes to user 
experience and user modeling. At the same time there are some difficulties and challenges 
found with this RGT study which are in concordance with what previous studies using RGT in 
user experience found.  
 
The survey conducted, although providing an adequate amount of data without being too 
expensive, had the disadvantage of not controlling the environment of the participants as it 
was completed remotely. This also may have affected possible misunderstandings of 
instructions by the participants, who were unable to ask for clarifications if something was not 
clear to them. Another weakness of the internet survey is that important queues from a 
participant’s answer are not noticed as opposed to in-person interviews, something also 
noted by Gkouskos, Normark, and Lundgren (2014) in their study. Many participants described 
their experience of choosing constructs as difficult. The participants also felt that there was a 
lot of mental effort required, due to the fact that they had to read triads of stories in every 
step and elicit constructs.  
 
In total, each participant read 10 triads each, going through every vignette six times in the 
process, which made it harder to find new constructs towards the end of the survey. A similar 
trend was seen in a study by Fallman and Waterworth (2010) where a decline in quality of the 
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participants constructs where noticed after the 8th triad. Another important challenge is that 
the results of the RGT are based and depended heavily on the elements provided. The quality 
and amount of information provided to the participants of RGT will constitute the basis 
towards producing meaningful constructs, which in turn means that the interviews conducted 
lay the foundations for a good result in the end of the RGT process.  
 
Concluding this section, the results of the bertin plots and biplot were presented along with 
the importance and dominance measures and the thematic categories that were created 
based on the constructs received. Possibilities and difficulties of the RGT method were also 
presented, and will be discussed more thoroughly in the Discussion section.  
 
 

6 Discussion & Conclusion 
 
 
This study looked at possibilities and difficulties that come with the use of RGT in user 
modeling. Following the creation of vignettes based on five interviews, results of a 
crowdsourced web survey were analysed using the RGT. The results of this study suggest that 
the technique employed could be used in the creation process of a) personas, as an alternative 
to the steps 2 through 4 in Goodwins (2011) process, b) in the creation of user profiles, where 
one user profile could be created for each interview used as element, c) as a way to 
structurally create information graphics based on elicited constructs, and d) as a step in IPA 
for user experience, where RGT can be used to find connections between cases. 
Simultaneously, the difficulties and weaknesses of using RGT in the context of a web survey 
were also presented showing 1) weaknesses of completing an RGT survey remotely, 2) the 
difficulty to complete an RGT survey due to the requirement of mental effort and engagement 
by the participants, 3) a declining ability to find novel constructs towards the end of the RGT 
session, and 4) the interviews conducted and vignettes created set the ground for the results 
of the RGT and should be carefully executed.  
 
In the current study, RGT was employed in a user modeling context in a way that hadn’t 
previously been tried when RGT was in the centre for user research. Previous studies have 
focused on extracting constructs for identifying the overall experience of the artefacts being 
studied. Whereas, in this paper, RGT was used as way of recognising the thoughts and opinions 
of the participants on a set of elements describing real persons, so that this information could 
be used as a basis for user model techniques.  
 
RGT and the mixture of qualitative and quantitative data involved in this method which 
focuses on idiosyncratic views, points towards possible applications in user experience and 
user modeling. The results provided here show some possible ways of analysing and 
interpreting data from a user study using triading. The possible involvement of RGT in 
personas, user profiles, information graphics, and IPA for user experience have one thing in 
common, that they both take into consideration both emotions and intelligence (Fallman & 
Waterworth, 2010) while providing these techniques with both qualitative and quantitative 
data and analysis. 
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Crowdsourcing the survey indeed offered flexibility for the participants, but the results might 
had been different had it been done in an experimental setting with the researcher and the 
participant in the same room. While completing the survey in a place of choice allowed the 
participants to be free from any influence by the researcher, at the same time distractions by 
their environment might have influenced the time spent and the engagement on the task. The 
average time for completion (33.7 minutes, n=28) was however moderate, given the amount 
of data gained by the method.  
 
The nature of the elements, in this case vignettes, which were designed to give a similar 
amount of information for each person described, posed a challenge for the participants 
which may have found them too similar. The alternative would be that different aspects of 
every character would be described in each vignette, but that would risk priming the 
participants and giving them dissimilar information and emphasis on each person, thus 
jeopardising the outcome of the results. Having words as input and output in RGT can be 
problematic as Gkouskos, Normark, & Lundgren (2014) discuss, but that does not mean that 
the constructs created based on those words are not important, thus it is easy that way to 
look for the novelty of those created constructs (Gkouskos, Normark, & Lundgren, 2014). 
 
As mentioned earlier, some participants found the elicitation rather difficult and had problems 
with finding novel constructs after a certain point. If the participants had instead been experts 
or individuals currently working with user experience this might had not be the case. An expert 
could more easily come up with constructs related to the vignettes read, and possibly would 
not have to re-read the vignettes in each step. Furthermore, while designing the application 
of the method to a novel case, the user researcher would have to be involved firstly in the 
summarization of the interviews and construction of vignettes, and later on after the data 
collection was completed by the participants, normalize the results and possibly find similar 
semantical categories of constructs, or choose the ones that they find appropriate so that 
those constructs can be used in the creation of personas or used in information graphics.  
 
The results might also have been different if the participants were user researchers. The users 
in this study focused firstly on Personality / Traits and Life Situation, were most of the personas 
created by user researchers tend to primarily highlight Goals / Drives. It is possible that if the 
participants were user researchers, Goals / Drives constructs would be more common, 
changing thus the outcome of the results.  
 
An important point elucidated by Fallman & Watereworth (2010) is that the result of RGT is 
relative to the elements used. The dynamics between the group of elements used set the tone 
for the implicit constructs participants will be asked to define and rate. Thus, the constructs 
created give an important clue about the conceived spectrum the participants believe the 
elements to occupy. As noted by Fallman & Waterworth, due to the fact that RGT is associated 
with constructs that are based on previous experiences, the results become relative to those 
experiences and are not absolute, as is the case with psychophysics and similar approaches.  
 
When designing an RGT survey, there are some decisions to be made before hand. Do 
constructs need to be created by the participants or supplied by the researcher? When it 
comes to possible differences in variance associated with the elements in a grid, Bell, Vince, 
and Costigan (2002) found no statistically significant amount of variance between a number 
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of different data sets which have different combinations between elicited and supplied, 
constructs and elements. That implies that regardless if the elements or constructs are being 
supplied, the variation between constructs does not seem to change significantly. The 
implications would be that if the focus of RGT was not investigating importance and 
dominance, supplying both constructs and elements would have speed up the process, and 
would require less engagement and time by the participants. 
 
When it comes to the diagrams used in this study, they can be used in a number of different 
situations. The reordered clustered bertin plot shown in figure 2 could be used to identify 
which personas should be created, given that elements that are close to each other 
geographically are close to each other semantically. At the same time, it could also be used to 
identify the relationship between the constructs. Constructs that are close to each other have 
similar ratings, meaning that there might be some connection between them. The fact for 
example, that someone is feeling “Not welcomed” and at the same time “Struggles to find 
jobs qualified for” could mean that there is a connection between the two, and that could be 
used while creating persona descriptions. The biplot on the other hand could be used as a way 
to identify which constructs could be used in the description of the personas. For example, 
Eric and Baddi are particularly close to a number of constructs in the biplot. These could be 
used as a basis for the persona description. 
 
If this method were to be utilized in user research, a different person would possibly perform 
each interview, and user profiles would be created in way that would be meaningful for the 
design process, something that would take use of the expert knowledge of the persons 
conducting the user profiles. The survey then would be crowdsourced. It remains to be seen 
how many participants would be needed to use this kind of analysis. This study had 28 
participants, so it can be questioned if less than that would be sufficient. Afterwards, personas 
would be created based on the graphs.  
 
So what makes this method different than the existing methods and why would it be used? 
The answer is tied back to the beginning of this paper. The personas created by this method 
would be based on empirical data, while the user researcher would have gotten a semi-
automatic process for going through the hardest step in the persona creation process. It 
remains to be seen how successful these personas are though. Future research should aim in 
testing this method in practice by comparing the user models created by RGT to the models 
created with the already existing methods. 
 
There are also some things that could have been done differently. The interviews could have 
been summarised automatically by a summarization software instead of being used for 
creating vignettes. That would not come of course without its limitations, but it is nonetheless 
worth considering. The advantage by doing that would be that it automates the process 
significantly, but the quality of the summarised text would have to be later observed by an 
expert. Alternatively, the automatic summarisation software could be trained on summations 
of interview texts done by experts. Another suggestion would be that participants create more 
constructs in a smaller number of triads, which might increase the chances that something 
important does not go unnoticed. Lastly, the design team could remove constructs from the 
bertin plot that they did not deem important for the design process, or weight them, in an 
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effort to choose the more meaningful ones. That would result into the cluster analysis looking 
differently if it were to be performed again. 
 
In the case that more than five vignettes would have to be created, the amount of 
combinations for novel triads would rise significantly. In the possibility that ten vignettes 
would have to be created instead of five used in this study, the possible combinations of triads 
would be 120, meaning that it would be improbable that one participant would want to go 
through all of them regardless if the constructs were provided by the researchers or would 
have to be elicited by the participant. That would mean that a higher number of participants 
would be needed, resulting in higher costs and more elegant survey design than the one used. 
 
The RGT in the current thesis was used for a rather different purpose than what it has 
previously been used for, and might have opened the way for a new line of research, making 
use of crowdsourcing and assisting in the creation of a variety of user models. RGT and its 
applications could have more yet to offer to user modelling and naturally in user research. The 
implications of this study for RGT is that it opens new doors for its applications and extends 
its use to a new domain that is important for the design process, and is in need of the specific 
properties the RGT offers. 
 
To conclude, RGT can provide empirically grounded data based on the insights of its 
participants, in a method that potentially makes use both of qualitative and quantitative data. 
This holistic approach can have several applications in user experience, with some presented 
in this paper. While it requires some engagement in the beginning, this semi-automatic 
approach could in the long term save time while providing data gathered from participants 
idiosyncratic view of the world. 
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