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Abstract 
This thesis aimed to study the everyday use of ICT-enabled memory aids in order to understand 
and to describe the technological mediations that are brought by them (i.e. how they 
shape/mediate experiences and actions of their users). To do this, a post-phenomenological 
approach was appropriated. Postphenomenology is a modified, hybrid phenomenology that tries 
to overcome the limitations of phenomenology. As for theoretical framework, ‘Technological 
Mediation’ was adopted to conduct the study. Technological Mediation as a theory provides 
concepts suitable for explorations of the phenomenon of human-technology relation.  

It was believed that this specific choice of approach and theoretical framework would provide a 
new way of exploring the use of concrete technologies in everyday life of human beings and the 
implications that this use might have on humans’ lives. The study was conducted in the city of 
Växjö, Sweden. Data was collected by conducting twelve face-to-face semi-structured 
interviews. Collected data was, then, analyzed by applying the concepts within the theoretical 
framework – Technological Mediation - to them. 

The  results  of  this  study  provided  a  list  of  ICT-enabled  devices  and  services  that  participants  
were using in their everyday life in order to support their memory such as: calendars, alarms, 
notes, bookmarks, etc. Furthermore, this study resulted in a detailed description of how these 
devices and services shaped/mediated the experiences and the actions of their users.  

 
Keywords: Postphenomenology, Technological Mediation, Remembering, ICT-enabled 
Memory Aids 
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Chapter 1: Introduction 
The use of information and communication technology enabled devices and services has become 
widespread in everyday life of human beings in the last decade or so (Web.WorldBank.org, n.d.). 
This is regardless of whether they live in developed or developing countries (ibid.). Furthermore, 
the range of this spread seems to continue to grow due to the new advancements in technological 
development and constant decrease in the price of some technological artifacts that may be used 
in  everyday  life  (Itu.int,  2011).  To  illustrate  just  one  example  of  the  growth  in  the  use  of  
technological artifacts, I refer to a photo released by NBC’s Today show on Instagram 
(Instagram, 2013). This photo depicts St. Peter’s Square in 2005 and in 2013, from top to 
bottom, where new Popes, Pope Benedict and Pope Francis respectively, were being announced. 
On 2005’s portion of the photo, the majority of people in the photo were witnessing the 
announcement  by  naked  eye;  while  amazingly,  on  2013’s  portion  of  the  photo,  almost  all  the  
people were holding their smartphones or their tablet computers, capturing the event and 
witnessing it through their devices. 
 
The example presented above illustrates how new information and communication technologies 
(ICTs) and services such as mobile technology and internet have implications on human beings’ 
everyday life. This has been the subject of many studies. In the case of mobile technology, for 
instance, Berg, Mörtberg and Jansson (2005) have shown the social implications of mobile 
technology on people’s life; how people’s habits and their way of communication have changed 
because of using mobile technology and how their social lives have become dependent on this 
use.  In the case of internet, for instance, Bakardjieva and Smith (2001) have shown how 
internet: has provided socially isolated people with an opportunity to socialize through this 
medium; has provided a way to sustain a social and family network which is spread globally; and 
has provided a way to rationalize everyday activities. Hence, researchers have demonstrated how 
ICT have had an impact on humans’ everyday lives.  
 
Technological artifacts mediate and shape the relation between human beings and their lifeworld 
– the world they experience and in which they are present. In academia, this concept is referred 
to as “technological mediation” (Ihde, 1990; Verbeek, 2006; Verbeek, 2011a; Goeminne and 
Paredis, 2011; Van Den Eede, 2011). As shown by recent research in science and technology 
studies (STS) and the philosophy of technology, technological artifacts influence their users on 
two facets of experience and behavior (Verbeek, 2006). These two facets are described in the 
next two paragraphs. Goeminne and Paredis (2011) interpret Ihde’s notion of technological 
mediation as follows: 
 

“Technologies help to shape how reality can be present for human beings, by 
mediating human perception and interpretation; on the other, technologies help 
to shape how humans are present in reality, by mediating human action and 
practices.” (Goeminne and Paredis 2011, p. 102) 

 
Concerning the influence of technological artifacts on experiencing reality, the users’ perceptions 
of the world, the way they perceive and interpret reality and how the world unfolds itself to 
human being may defer if they use or do not use technological artifacts. Throughout this work, to 
provide empirical examples, I try to draw upon my own experiences, if possible, as well as 
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examples from other researchers and the empirical material. For instance, I have a digital camera 
that is almost always with me when I go visit a new place. However, I do not know much about 
techniques of photography. Luckily, my digital camera has an ‘auto ISO’ which automatically 
sets the shutter’s speed based on the amount of light in the environment in order to get clear 
shots. To my amazement, when I look at the photos that I took, almost always most of the photos 
defer  from what  I  saw by  my own naked  eyes  while  I  was  taking  that  shot.  The  auto  ISO has  
automatically decided to capture that specific frame in time based on its own logic and in a 
specific way and therefore, representing the world in the form of photo in a way which was quite 
different from the way it was seen by my own naked eyes. The idea that technological artifacts 
may influence the human perception and interpretation of the world can be traced back to Martin 
Heidegger and his work on “tool analysis” where he showed how the world is revealed to human 
beings through the use of a tool (Verbeek, 2005; Zwier, 2011). 
    
Regarding the influence of technological artifacts on behavior, the idea is that technological 
artifacts may affect  their  users to act  in a certain way and to show a specific kind of behavior.  
Madeleine Akrich and Bruno Latour, in 1990s, have introduced the concept of ‘script’ to show 
the effect of technology on human action and behavior (Verbeek, 2006). Just like a movie script 
that tells the actresses/actors how to perform; technological artifacts prescribe how its users 
should act. For instance, a speed bump on the street near a school invites drivers to drive slowly 
otherwise they may damage their car (Verbeek, 2005; Verbeek, 2006). Furthermore, Akrich 
(1992, p. 208) describes how this script is ‘inscribed’ to the artifact by its designer, she writes: 
 

“Designers thus define actors with specific tastes, competences, motives, 
aspirations, political prejudices, and the rest, and they assume that morality, 
technology, science, and economy will evolve in particular ways. A large part 
of the work of innovators is that of "inscribing" this vision of (or prediction 
about) the world in the technical content of the new object.” 

 
Latour (1992, cited in Verbeek, 2006) calls this process of inscription: “delegation” where the 
designer delegates what should be done to an artifact to do it. To present one more example and 
to show that the delegation of responsibilities to technological artifacts might bring about 
intended/unintended consequences and requires people to act in a certain way that were/weren’t 
foreseen by the designer while the script was being inscribed to the artifact, once again, I try to 
draw upon one of my own experiences: I usually prefer to study in silent study rooms. There is 
one in the basement of the Linnaeus University library in Växjö where they keep old and 
sometimes dusty philosophical books and outdated magazines which makes it a good, quiet place 
to study and contemplate. Since it is in the basement and the books are rather old, this place is 
not much frequented by other students. Back to the technological artifacts: Almost all the rooms 
of the Linnaeus University are equipped with motion detectors that are connected to the 
electricity circuit  which powers the lights in the rooms. So, if  the lights are on and there is  no 
activity for a certain amount of time, the lights are switched off automatically. The script here is: 
“Turn the lights off  if  there is  not human activity for a certain amount of time in order to save 
power consumption”. Thus, turning off the lights is delegated to the motion detector and its 
accompanying circuitry by its designer. So, it happens sometimes that there is no person other 
than me in the silent study room and I am deep in contemplation without doing any movement 
and suddenly, ARGH!! The lights are turned off! I have to stop what I am doing, stand up and go 
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to the light’s switch to manually turn the lights back on again. Sometimes, if there is no other 
person in the room, I try to sit exactly under the motion detector and desperately hope that it 
captures my slightest movements and in consequence does not turn the lights off. If this strategy 
does not work, I try to be partially aware all the time of what is going to happen - which inhibits 
me from full concentration - and every now and then I try to move, cough, or sometimes do some 
crazy gestures like start talking to the motion detector and ask: “Please, Don’t turn the lights 
off!” After some time, I was completely frustrated that I stopped going to that part of library 
again. This story shows how a specific technological artifact may influence the actions and 
behavior of the users as well as elucidating the concepts of script, delegation, and 
intended/unintended outcomes of technological mediation. 
 
This example is used to illustrate how technological artifacts may influence behavior. I turn now 
to the focus of this dissertation which is the study of the use of ICT-enabled artifacts and services 
that are designed primarily to enhance remembering/memory or other artifacts that may be used 
as memory aids as their secondary function. Remembering is one of the essential activities that 
human beings perform every day. It can be either remembering to do things in the future or 
remembering what has happened in the past. These two types of remembering which are called 
Prospective Memory (PM) and Retrospective Memory (RM) respectively are important (Maylor, 
et al., 2002). Maylor (1996) suggests that if a person wants to function successfully in her 
everyday life, both prospective and retrospective abilities are required. Remembering is a 
cognitive  ability  that  every  individual  possesses.  Psychologists  study  this  under  the  concept  of  
memory. Certain strategies to enhance and to support the memory have been identified in the 
literature (Intons-Peterson and Newsome, 1992). These strategies are either internal or external. 
External strategies to support remembering are also known as ‘memory aids’ (ibid.). For 
instance, calendars, address books, post-it notes, alarms, etc. are considered as memory aids. 
 
It  is  obvious that  some efforts have been directed towards enhancing memory aids by enabling 
them with Information and Communication Technology. Only a look around us shows that many 
of traditional memory aids are now supported by ICT. For instance, many mobile 
phones/smartphones in addition to the call function provide their users with calendars, alarms, 
phonebooks etc. Furthermore, new opportunities have been arisen by the advent of ICT. For 
instance, one can have a calendar online and configure it in a way that s/he gets a notification by 
an SMS or an email on her/his mobile phone/smartphone about the upcoming of an event which 
was set earlier in the calendar. In addition, other ICT-enabled memory aids specifically are 
designed for people with memory impairments, or with a particular focus on senior citizens as 
users. For instance, compensation systems are one of such systems which are initially designed 
for elderly people. According to Pollack (2005), these systems guide people to carry out their 
everyday life activities while reminding them to do what they intend to do and also how to do it. 
As another example, cognitive orthotic systems are systems which are intended to help older 
adults to perform their  daily routine activities satisfactorily by providing them with alarms and 
reminders (Pollack et al. 2003). 
 
In academia, most of the studies on memory aids (either traditional or ICT-enabled) are mostly 
focused on a specific group of people such as people with memory impairments, people who are 
suffering from brain injury and recently senior citizens (Maylor, et al., 2002; Cohen-Mansfield, 
et al., 2005; Caprani, Greaney and Porter, 2006; Kikhia et al., 2010). In addition, by searching 
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through the online academic databases, it becomes evident that there is a lack of literature about 
the use of ICT-enabled memory aids by general users of ICT. This could be caused by the 
presumption that general users of ICT do not need memory support as much as the other groups 
mentioned above do. Furthermore, the existing literature, in most of the cases, has used 
quantitative methods (especially via the use of questionnaire) focusing mainly on the frequency 
of the use of memory aids. 
 
Although the existing literature provides important insights about remembering and the use of 
memory aids, a study which seeks to understand and to describe how ICT-enabled memory aid 
artifacts and services may shape/mediate human experience and action, would bring forward new 
insights which in return may have some implications for design and use.  

1.1 Aim of the Study and Area of Interest    
The  aim  is,  therefore,  to  study  the  everyday  use  of  ICT-enabled  memory  aids  in  order  to  
understand and to describe the technological mediations that are brought by them (i.e. how they 
shape/mediate experiences and actions of their users). To do this, a post-phenomenological 
approach is appropriated. The research questions are: 
 

 What kind of ICT-enabled devices and services do people use in their everyday life to 
support their memory? 

 How does the use of these ICT-enabled devices and services shape peoples’ 
experiences? 

 How does the use of these ICT-enabled devices and services shape peoples’ actions 
and behavior?  

 
Technological mediation has been studied using different approaches and theoretical frameworks 
such as phenomenology, Actor Network Theory (ANT) and post-phenomenology (Van Den 
Eede, 2011). Post-phenomenological approach to study technological mediation brings the 
possibility to study ‘concrete technologies’ while other approaches such as phenomenology 
focused on ‘Technology’ itself (Verbeek, 2011a). For instance, phenomenological approach to 
technology resulted in the diagnosis of ‘alienation’ which can be traced back to the works of Karl 
Jaspers and later Martin Heidegger (Verbeek, 2005; Verbeek, 2011a). A quote from Verbeek 
(2011a) may clarify the benefit of a post-phenomenological approach to the study of 
technological mediation:    
 

“Against classical positions in the field that focused their attention on 
‘Technology’ as a broad social and cultural phenomenon, the mediation 
approach made it possible to focus on specific technologies.” (Verbeek, 2011a, 
p. 391) 

 
Post-phenomenology as the underpinning philosophy and technological mediation as the 
theoretical framework of this study will be described in the next chapter. 

1.2 Contribution of the Study 
I believe and constantly hope that this study may bring forward new insights on how the use of 
ICT-enabled memory aids shapes experiences and actions of their users. These new insights, in 
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turn, may inform the design. Designers may keep an eye on and incorporate these insights into 
their design.  
 
Furthermore, as mentioned earlier, existing research on the use of memory aids has almost 
overlooked general users of ICT. Therefore, general users of ICT are less studied. This study 
hopes to tell their side of the story. 
 
In addition, a post-phenomenological approach has the potential to equip us with a new way of 
looking at the use of concrete technologies in everyday life of human beings and the implications 
that this use might have which in turn may provide us with insights that otherwise would not be 
achievable. In addition this study is a tentative to learn this approach, to apply it empirically and 
to try to consolidate it as an approach worthy of being used in the field of Information Systems.         

1.3 Scope and Limitation of the Study 
This study is delimited to study of ICT-enabled technological artifacts and services that may be 
used for enhancing memory/remembering. Artifacts in question may include those which are 
primarily designed to fulfill that purpose or those that their secondary function may have 
memory enhancement properties. For instance, a GPS may have not been primarily designed for 
supporting memory but as it may become clear in the course of this dissertation some people 
employ this device in order to keep the addresses which relieve them from remembering the 
addresses and the directions to get to a given place.      
 
Another delimitation of this study is its adoption of a post-phenomenological approach. As a 
consequence, other possible approaches such as phenomenological approach, Actor Network 
Theory (ANT), etc. are excluded from this study. The reasons behind this adoption are explained 
briefly in section 1.1 and more comprehensively in the next chapter. 
 
Furthermore, this study is qualitative because of its attempts to capture the narratives of the 
participants and the stories that they might tell about their everyday encounters with 
technological artifacts and the meanings that they assign to this relation with technological 
artifacts. In consequence, quantitative methods are excluded from this study. This will be 
presented and discussed in the “Methodology” part of this dissertation (see chapter 3).   
 
In terms of participants, there are some delimitations that apply. Participants to this study are 
comprised of people who are living in Växjö, Sweden and are able to speak English. In addition, 
as a participation criterion, participants are not suffering from any type of memory impairment 
such as dementia, brain injury, etc. 

1.4 Structure of the Dissertation 
The  rest  of  the  thesis  is  structured  in  the  following  way.  In  chapter  two,  I  will  start  by  
introducing “Technological Mediation” which is the theory that is used in this study and has its 
roots in postphenomenology. In addition, in chapter 2, I will provide a brief literature review 
about memory, remembering, and ICT-enabled memory aids. Moving on, in chapter 3, the 
methodology of this study is presented which starts with a discussion about the research 
paradigm and further includes description of the research approach, data collection and analysis 
techniques that are appropriated in this study. Finally, chapter 3 ends with a discussion of ethical 
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issues. In Chapter 4, I will present the empirical findings. Moving on, in chapter 5, the discussion 
will be presented. Finally, chapter 6 concludes this study. 
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Chapter 2: Theoretical Framework and Literature Review 
In this chapter, I will present the theoretical framework ‘technological mediation’ that is used in 
this study. Technological mediation has its roots in postphenomenology and provides concepts 
and notions suitable for contemplating on the phenomenon of human-technology relations. First, 
I  locate  briefly  the  origin  of  the  post-phenomenology  and  technological  mediation  and  then  I  
explain the concepts and vocabularies used by post-phenomenologist. Some examples are used 
to elucidate these concepts and vocabularies. Furthermore, the specific features included in this 
theory that makes it different from other theories and approaches are also introduced. This is 
mostly drawn upon the work of the Dutch philosopher of technology, Peter-Paul Verbeek. In 
addition, to clarify things further, some notions from the works of Don Ihde1 are presented. 
Finally,  in  the  end  of  this  chapter,  a  brief  literature  review  about  memory,  remembering,  and  
ICT-enabled memory aids are presented.            

2.1 Classical Philosophy of Technology 
Post-phenomenology has drawn upon some of its notions from classical philosophy of 
technology. There are two lines of thinking in the classical philosophy of technology that are of 
interest to the postphenomenology. Here, two philosophers who have contemplated on 
technology and the implication of technology on human beings are briefly introduced. Each one 
of them has focused on different aspects of technology. Martin Heidegger has focused on the 
hermeneutical aspect and Karl Jaspers on the existential aspect of the role of technology in 
human life.       

2.1.1 Hermeneutical Approach - Readiness-to-hand and Presence-at-hand 
The first systematic and comprehensive study of the technology and its implication on the life of 
human beings can be traced back to Heidegger’s work on ‘tool analysis’ (Zwier, 2011; Verbeek, 
2005). Heidegger, in his study of tools, focuses his attention on the hermeneutical aspects of the 
role of technology on human beings. He seeks to understand how the reality is revealed to and 
interpreted by human beings through the use of tools. He maintains that tools ‘connect’ people to 
the reality (Verbeek, 2005; Verbeek, 2011b). In order to explain this, among other concepts, 
Heidegger introduces two notions: ‘readiness-to-hand’, Zuhandenheit, and ‘presence-at-hand’, 
Vorhandenheit (ibid).  

To explain the notion of readiness-to-hand, Heidegger uses the example of a hammer. When a 
person uses a hammer to drive a nail, her/his attention is not directed toward the hammer itself 
but to the world. The world is presented to the person and the person perceives it through the use 
of the hammer. The hammer itself withdraws from perception and attention of the person; what 
remain are the human being and its world (Zwier, 2011; Verbeek, 2006; Verbeek, 2005). 
Another example will illustrate this: consider talking to a friend on your mobile phone, you are 
not talking to the phone but through the phone to your friend. The phone itself is withdrawn from 
your attention. Hence, you are connected to the outside world through your mobile phone. In 
these examples, the hammer and the mobile phone are ready-to-hand and it is through these 
ready-to-hand artifacts that human beings’ involvement with reality takes shape (Verbeek, 2006).   

                                                
1 American philosopher of technology 
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However, sometimes it happens that the hammerhead is detached from its handle or your 
connection through the mobile phone to your friend is interrupted because of bad network or low 
battery. At this moment, your attention is directed back toward the tool/device itself. When this 
happens, you try to reattach the hammerhead to its handle or in the case of mobile phone, you try 
to move around looking for a spot where you can get a good signal while constantly checking the 
bars on your mobile screen or you try to connect it to a power supply in the case of low battery. 
In these last two examples, the hammer and the mobile phone unfolded from being ready-to-
hand to become present-at-hand.  

Using a phenomenological approach, Martin Heidegger sets to find the essential characteristics 
of technology, in another word, the ‘conditions of possibility’ of technology – the essences and 
conditions that cause the technology to come into being. Due to this focus on the search for the 
essences and the essential characteristics of the technology, Verbeek (2005) argues, concrete 
technologies retreat from sight. ‘Technology’, instead, take their place. This approach makes it 
less potent to deal with and explain our modern, technological artifacts and their implications on 
our everyday life. Consequently, this approach is criticized to be essentialist / transcendentalist; 
Verbeek argues: 

“Heidegger’s transcendentalist approach is not able to give an adequate 
account of modern, technological artifacts.” (Verbeek, 2005, p. 94) 

2.1.2 Existential Approach 
The other classical philosopher of technology, Karl Jaspers, focuses his attention on the 
existential aspects of the role of technology on human existence. He paid attention to the 
question: what makes human beings human and what is the role of technology in this process? 
Jaspers, like his contemporary philosophers of technology, looked for conditions of possibility of 
technology. He contemplated on technology as a whole, overlooking concrete technologies. In 
conclusion, he asserted that technology has ‘alienation’ properties which take away the 
possibilities for human beings to realize their existences authentically (Verbeek, 2005). Here 
again, technology is approached monolithically - as a whole - and concrete technological 
artifacts retreat from consideration. Verbeek (2005) draws upon Jaspers’ idea, that technology 
may influence the way human beings realize their existence. Verbeek asserts that if concrete 
technological artifacts are brought back into consideration, this would help to identify new 
possibilities for realization of human existence by the use of technological artifacts: 

“If, however, technology is ‘forwardly’ approached in terms of concrete 
roles it plays in human existence, this directs our attention to the existential 
possibilities  that  technologies  open  up  for  us,  rather  than  close  off”  
(Verbeek, 2005, p. 38). 

As discussed above, classical philosophy of technology overlooked concrete technologies. Some 
of the contemporary philosophers of technology, however, criticized this approach and tried to 
bring back the concrete technologies under consideration. Next section explains this approach. 

2.2 Human-Technology Relations – The Empirical Turn 
The overlooking of concrete technologies in the classical philosophy of technology in order to 
find the essential characteristics of technology and its inability to account for modern 
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technological artifacts and their implications on humans’ lives led to dissatisfaction among 
contemporary philosophers and practitioners. In consequence, this dissatisfaction led to an 
empirical  turn  toward  concrete  technologies  with  an  aim  to  open  up  the  black  box  of  
technological development, its implications on human life, and the actors which are involved in 
the whole process of technological development (Achterhuis, 2001a; Ihde, 2009). For instance, 
Albert Borgmann (1984) introduced the notion ‘device paradigm’ to analyze the influence of 
concrete technological artifacts on human engagement with reality (Tijmes, 2001; Verbeek, 
2011b). As another example, Bruno Latour introduced the Actor Network Theory to study the 
hybrid characteristics of human-technology relation and its influences on society (Verbeek, 
2011b).  
 
Don Ihde, one of the founding fathers of post-phenomenology, is among these contemporary 
philosophers of technology who set to overcome the shortcomings of classical philosophy of 
technology. Verbeek explains this in the following way:       
 

“Don Ihde’s approach … accomplishes this turn from Technology to 
technologies within phenomenology.” (Verbeek, 2001, p. 122) 

 
Don Ihde (2009), in his approach to turn from studying technology as a whole to the study of 
concrete technologies, distinguishes several forms of relationship between human and 
technology. The four different forms of human-technology relationship are: ‘embodiment 
relations’, ‘hermeneutic relations’, ‘alterity relations’, and ‘background relations. These human-
technology relations are explained in the following sections. 

2.2.1 Embodiment Relation 
Embodiment relation is a human-technology relationship in which technology is embodied by 
the human being. Human being, then, engages with his/her environment through the embodied 
technology (Ihde, 2009). Ihde uses eyeglasses as an example to describe this kind of relationship. 
A person who is wearing eyeglasses perceives and experiences the world through them. She does 
not perceive the eyeglasses per se. The eyeglasses themselves are withdrawn from the person’s 
attention and as Ihde (2009, p. 42) puts it, they become ‘quasi-transparent’. This example recalls 
us of Martin Heidegger’s hammer and his notion of readiness-to-hand. Don Ihde formalizes the 
embodiment relation in the following way: (Human-Technology) Environment (Ibid.).  

What this schematic depicts is how human embodies a concrete technology. The outcome of the 
relationship, then, perceives the environment/world. For instance, (Human-Eyeglasses)  
World, depicts that human embodies the eyeglasses and through which human perceives the 
world.  This form of human-technology relation is of importance for the purpose of this 
dissertation since it shows how human’s perception of the world may be mediated by a 
technological artifact or in other words how technological mediation in its embodied form, 
shapes human’s perception. Furthermore, this technological mediation of perception transforms 
what it is perceived by the human being (Verbeek, 2006). I will describe this further in the 
subsection ‘Transformation of Perception’, see page 19.  

2.2.2 Hermeneutic Relation 
Hermeneutic relation is the second form of Ihde´s human-technology relationship. In this form, 
technology  provides  the  human  with  a  representation  of  an  aspect  of  the  world.  Then,  this  
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representation is read and interpreted by the human. This form of relation is called hermeneutic 
because central processes - reading and interpretation - are also central aspects in hermeneutics. 
Thus, the engagement with the world is mediated by means of the artifact but not through it. In 
the hermeneutic relation, as opposed to the embodiment relation, the artifact is not withdrawn 
from our attention. Consequently, we turn our attention to the artifact in order to read and 
interpret the representation that it provides of the world (Verbeek, 2001; Ihde, 2009). A 
thermometer is used to illustrate this type of human-technology relation. The thermometer 
reveals an aspect of the world, the temperature, for us. When we read -25°C on a thermometer - a 
representation of the outside temperature, we conclude then that it must be very cold outside. 
Don Ihde (2009, p. 43) depicts the hermeneutic relationship as follows: Human  (Technology-
World). What this scheme illustrates is how a concrete technology provides a representation of a 
specific aspect of the world – which is represented by (technology-world) part in the schematic. 
This representation is, then, read and interpreted by the human. Hermeneutic relation is of 
importance for the purpose of this dissertation since it shows how human’s interpretations of the 
world may be mediated by technological artifacts or in other words how technological mediation 
helps to shape human’s interpretations. 

2.2.3 Alterity Relation 
The  alterity  relation  is  the  third  form  of  Don  Ihde’s  human-technology  relation.  In  this  form,  
technology itself is in the center of the attention. That is, human beings are not related to the 
world through the artifact or by means of the artifact (as it was in embodiment relationship and 
hermeneutic relationship respectively); rather, they are related to the technology itself (Ihde, 
2009; Verbeek, 2005). As an example of this kind of relationship, Verbeek (2005) uses the 
automatic train tickets machines. A person buying a ticket from this machine, interacts with the 
machine choosing the destination, checks the available time, etc. on the screen, pays the fee and 
then collects the ticket. The person’s attention, here, is directed toward the automatic ticket 
machine – the technology and not the world. Heidegger’s notion present-at-hand might help to 
explain this way to interpret the relationship. This notion was illustrated by the broken hammer 
or lost mobile phone connection because of low battery, see page 14. When a breakdown takes 
place, the artifact switches from being ready-to-hand to become present-at-hand. The artifact is 
not embodied anymore since it directs the attention to itself. When a breakdown happens it might 
be necessary to do something to the artifact so that it becomes handy again. For instance, reattach 
the  hammerhead  to  its  handle  or  connect  the  mobile  phone  to  its  power  supply.  This  is  the  
moment when the relationship to the artifact switches from an embodiment relation to an alterity 
relation. Verbeek (2008, p. 389) provides a schematic to represent the alterity relation: Human   
Technology (-World). What this scheme illustrates is that the human’s attention is directed 
towards the technology itself rather than to the world. This form of human-technology relation 
will be used in this dissertation to analyze how some artifacts, because of their design, might 
repeatedly call for attention, preventing them from being embodied. For instance, consider the 
small buttons on the keypad of a mobile phone used by an elderly. Since the buttons are small, 
the elderly person might have difficulty in pressing the right button, therefore, s/he needs to 
constantly check whether s/he has pressed the right button. Here, the device calls for attention.           

2.2.4 Background Relation 
The notion of background relation is the fourth form of human-technology relationship. In this 
relationship, technology helps to shape the context in which our experience of the world occurs 
but it does not have a central role in the interpretation of the experiences. In the background 
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relation, as opposed to embodiment relation, the technology is not embodied and the world is not 
perceived through the artifact. In addition, as opposed to the alterity relation, humans are not 
explicitly related to the technology and almost always do not attend to it (Ihde, 2009; Verbeek, 
2005). Consequently, technology disappears to the background.  Ihde (2009) exemplifies the 
thermostat as a technology to which we can have this kind of relation. The thermostat works in 
the background, namely keeping the room temperature at a certain degree without human’s 
interactions. However, the first time that a person is adjusting the thermostat’s dial to a certain 
degree, she is in an alterity relation to the thermostat but then her attention is directed to other 
things and eventually a background relation is established between her and the thermostat. The 
schematic for this form of relationship is: Human (-Technology/World). 

The four forms of human-technology relationship presented above show how technological 
artifacts mediate the relation between humans and their world. Later in this chapter I will 
describe how two of these four forms account for the mediation of human’s perception. This will 
be described in the subsection ‘Mediation of Perception’, see page 19. Now, I turn the focus 
towards the theory - technological mediation. 

2.3 Technological Mediation 
In the following sections, all the concepts that together form the theory of technological 
mediation are explained. Technological Mediation as a theory provides us with concepts suitable 
for explorations of the phenomenon of human-technology relation. This theory has its roots in 
post-phenomenological approaches to study concrete technologies and the implications these 
technologies may have on humans’ lives. In a previous subsection, I described how Martin 
Heidegger explained that tools / technological artifacts while they are ready-to-hand may shape 
the human’s involvement with reality – how humans are present in their world and how their 
world is present to them, see pages 13-14. This way of understanding the human-world 
relationship pays attention to technological artifacts as mediators of the reality. Verbeek (2006, 
p. 364) explains the notion technological mediation in the following way: 

 
“Things-in-use can be understood as mediators of human-world 
relationships. Technological artifacts are not neutral intermediaries but 
actively coshape people’s being in the world: their perceptions and actions, 
experience, and existence.” (Verbeek, 2006, p. 364)      

 
However, the notion of mediation should not lead us to the dichotomous thinking - the subject / 
object divide. This is the exact kind of thinking that phenomenology and post-phenomenology 
have criticized. In order to avoid falling back to the dichotomous thinking abyss, a specific post-
phenomenological reading of this notion should be adopted. In this way of reading, technological 
mediation is the origin of objectivity and subjectivity and not something in between of the pre-
given subject and object. As Verbeek (2011a, p. 392) puts it: 
 

“In such a post-phenomenological reading of the concept of mediation, the 
‘subjectivity’ of human beings and the ‘objectivity’ of their world are the 
result of mediations.” (Verbeek, 2011a, p. 392) 
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When technological mediation takes place, or to say it in other words, when technological 
artifacts mediate the relation between humans and their world; technological artifacts influence 
their users on two facets of experience and behavior (Verbeek, 2006). Technological artifacts 
mediate human beings’ perceptions of their world. In addition, they mediate human beings’ 
actions toward the world. Goeminne and Paredis (2011) explain this as follows:  
 

“Technologies help to shape how reality can be present for human beings, by 
mediating human perception and interpretation; on the other, technologies help 
to shape how humans are present in reality, by mediating human action and 
practices.” (Goeminne and Paredis 2011, p. 102) 

 
These two facets of technological mediation, mediation of perception and mediation of action, 
are explained in sections 2.4 and 2.5 respectively. 

2.4 Mediation of Perception 
The notion mediation of perception pays attention to technological artifacts and how they 
mediate our perceptions and interpretations of reality (Verbeek, 2006). In order to do this, two 
forms of Don Ihde’s four forms of human-technology relations are of importance, namely, the 
embodiment relation and the hermeneutic relation. In the embodiment relation, human beings 
perceive the world through the artifact, while the artifact is withdrawn from human’s attention 
(see the eyeglasses example on page. 15). In addition, in the hermeneutic relation, technological 
artifacts represent a specific aspect of the world and then this representation is read and 
interpreted by the human (the thermometer example, see page 16). What is of importance to be 
considered in the mediation of perception is that human’s perception is transformed when it is 
mediated by technology. As Verbeek (2001, p. 128) explains: “Naked perception and perception 
via artifacts are never completely identical.”   

2.4.1 Transformation of Perception 
The transformation of perception will be better understood with the use of some examples. In the 
case of the embodied relation, consider observing the moon with a telescope. With the naked eye 
we might just see a white plate with some gray stains on that plate and some small white blinking 
dots in the background of this white plate (This is exactly what I experience/perceive when I 
look at the night sky with my naked eyes.) On the contrary, looking through the telescope, we 
might be able to see more details on the moon’s surface; we might find out that those things that 
looked like stains are actually craters on the moon. Even though we see more details of the moon 
through the telescope but we fail to see those small white blinking dots which were visible to the 
naked eye.2 This example illustrates that using a telescope has caused certain aspects of the moon 
to be amplified (now we can see the craters on the moon) while certain aspects have been 
reduced (we no longer see the blinking stars in the background). Ihde (1990, p. 76) puts it this 
way: “Embodiment relations simultaneously magnify or amplify and reduce or place aside what 
is experienced through them.” Phenomenologically speaking, this simultaneous ‘amplification’ 
and ‘reduction’ are the structure/essence of the transformation of the perception (Verbeek, 2006).                   

                                                
2 I have to admit that I have not experienced looking at the moon through a telescope. Therefore, so that my account 
to be legitimate, I went online and looked for videos or photos to see how the moon looks like when observed 
through telescope. This, itself, is a good example how modern technologies may mediate our experience of the 
world (https://www.youtube.com/watch?v=s7L2gi782NY, accessed on August, 2013). 



19 
 

In the description of the hermeneutic relation form, the example of thermometer was used. 
There, I mentioned that the thermometer represented / amplified a certain aspect of the world, 
namely temperature, while other aspects such as rate of humidity, UV radiation rate, etc. were 
overlooked / reduced. However, there might be other devices that for instance represent the rate 
of humidity or the UV radiation rate but instead overlook another aspect of the world. This is 
another example that shows how technological artifacts have the potential to transform the 
perception of their users. Ihde (1990, p. 48) introduces the notion of “technological 
intentionality” to describe technological artifacts’ potential to transform human’s perception. 
According to Verbeek (2008, p. 392) the notion of technological intentionality needs to be 
understood: “as the specific ways in which specific technologies can be directed at specific 
aspects of reality.”  

These examples are used to illustrate how technological artifacts have the capacity to transform 
the perception by amplification and reduction. Another example will be used to explain the 
notion transformation of perception: Consider a person using a technological artifact for a 
specific purpose; the use of this specific artifact causes the person to experience a certain aspect 
of reality, that which is amplified, while simultaneously she is being deprived of experiencing 
other aspects of reality, those which are reduced. Therefore, by using an artifact, she gains 
something while she loses other things. So, in an analysis of an artifact, we can look for what we 
gain and what we lose by its use in terms of perception and experience of reality. 

Having presented the ways in which technological artifacts mediate human beings’ perception of 
their world, now I turn my focus on how technological artifacts mediate human beings’ action 
toward the world in the following section.                

2.5 Mediation of Action 
The notion mediation of action reflects on how human beings’ actions are mediated by the use of 
technological artifacts (Verbeek, 2006). In the subsection Existential Approach, see page 15, I 
described that technology requires its user to act in a certain way. Therefore, technology realizes 
the user’s existence in a certain form. This was built on Karl Jaspers and his conclusions that 
modern technologies lead to an unauthentic, alienated form of existence. In this section, I explain 
this idea further by drawing upon Verbeek’s (2005, 2006) reading of Science and Technology 
Studies’ (STS) understandings of technology and its impact on human’s actions and behavior 
and more specifically, his reading of Bruno Latour’s work3. In 1990s Madeleine Akrich and 
Bruno Latour, introduced the concept of ‘script’ to show technological artifacts impact on 
human’s actions and behavior (Verbeek, 2006). To understand the concept of script, I will take a 
detour through other concepts, namely, program of action, translation of action, delegation, and 
prescription. 

2.5.1 Program of Action, Translation of Action, Delegation, and Prescription 
Program of action can be understood as an ‘intention to do something’. For instance, if your 
intention is to ‘open the entrance door to your apartment’, your program of action is to ‘open the 
door to the apartment’. Human beings are not the only ones that can have a program of action; 
artifacts may have program of action too. A light switch on the wall has a program of action. Its 
program of action is to turn on/off the light once it is flipped up or down. Another example is a 

                                                
3 a French sociologist and philosopher 
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game you play on your computer or your smartphone; its program of action might be to entertain 
you while you are playing it. Bruno Latour (1992) defines the program of action as follows:  

“The program of action is the set of written instructions that can be 
substituted by the analyst to any artifact.” (Latour, 1992, p. 175) 

Furthermore, two different programs of action may combine to form a new program of action. 
For instance, suppose that a person’s program of action is to ‘enter into her apartment’. A key’s 
program of action is to ‘unlock a specific lock’. The combination of these two programs of action 
results in a new program of action; that is, ‘unlocking the door to the apartment by the key in 
order to enter the apartment’. Hence, when two entities (either human or nonhuman) with 
different program of actions come into a relationship, it may result in a new program of action. 
This phenomenon has been noticed by Latour and he calls this ‘translation’ of programs of action 
or ‘translation of action’ in short (Verbeek, 2006).        

The definition of the program of action illustrates how an artifact’s program of action is put into / 
inscribed  in  the  artifact  by  its  analyst  /  designer.  The  process  in  which  the  designer  gives  a  
specific artifact, a desired program of action is called ‘delegation’. Hence, the designer delegates 
a specific program of action or responsibility to the artifact (Verbeek, 2006).  
 
Once the program of action is inscribed in the artifact, the artifact itself requires the user to 
behave in a specific manner. This specific way of behavior imposed on the user, is called 
“prescription” by Latour (Verbeek, 2005). For instance, while I am writing this text on the word 
processor, every now and then I make some spelling or grammatical errors. Once the error is 
there a red or green curly line pops up on the screen. Their presences inform me that I have made 
a mistake and require / prescribe me to do something about it. Since I do not like having these 
disturbing curly lines on the screen I stop writing and start looking for what has gone wrong 
trying to make it correct. As it happens often to me, when I start to write again, I have forgotten 
what I wanted to write because of the interruption by the prescription. As it is evident from this 
example, the ‘program of action’ is to have an error free text. The designers of the word 
processor have ‘delegated’ to the word processor the task of recognizing and locating the 
spelling and grammatical errors and notifying the user by the colorful curly lines. In addition, 
they ‘prescribe’ the user to do something in order to correct the errors.  
 

2.5.2 Script, Invitation, Inhibition, Context Dependency of Script, Multistability 
The concepts program of action, delegation, and prescription were described above. I return now 
to the concept script of a technology and its definition. According to Latour (1992, cited in 
Verbeek, 2005), the script of a technology is the “built-in” prescriptions or in Verbeek’s own 
words (2005, p. 160): “A script is thus the program of action or behavior that an artifact invites.” 
This can be exemplified by the spelling / grammar checker in the word processor that invites to 
correct the error or the speed bump that invites the driver to slow down. Looking from another 
angle, we might notice that these scripts also ‘inhibit’ certain kind of actions or behavior. For 
instance, the spelling / grammar checker inhibits making mistakes otherwise you are punished by 
those  disturbing,  colorful,  curly  lines  (in  my  case,  it  seems  to  me  that  I  am  being  punished  
because of the mistake that I made) or the speed bump inhibits driving too fast otherwise you 
might damage your car.  
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In the subsection, Transformation of Perception, I described how amplification and reduction 
structure the transformation of human’s perception. By the same token, in the translation of 
action by means of technological mediation, certain actions are ‘invited’ while others are 
‘inhibited’ (Verbeek, 2006). Phenomenologically speaking, this ‘invitation’ and ‘inhibition’ are 
the structure/essence of the translation of action. What is important to be remembered is that: 
technological artifacts have the ability to direct our actions by invitation and inhibition. An 
example will help to explain these processes: Consider a person using a technological artifact for 
a specific purpose; the use of this specific artifact causes the person to act / behave in a certain 
manner and to stop acting in another manner. But this does not mean that the users always follow 
what is inscribed in the artifacts or to say it in other words that they follow the prescriptions. For 
instance, Andrew Feenberg (1995, cited in Achterhuis, 2001b, pp. 80-82) has brought to the 
foreground  the  case  of  Minitel  use  in  France  as  an  example  of  user’s  not  following  what  is  
inscribed in the technological artifact. Minitel was primarily designed as an accessory to 
telephone  so  that  its  users  may  have  access  to  central  data  in  order  to  do  some  task  such  as  
telebanking etc. but instead some users used it for communication, gossiping and other 
unimagined uses (Achterhuis, 2001b, pp. 80-82).  
 
Ihde’s concept multistability may be used to explain what happened in the Minitel case. 
According to Ihde (2009), each artifact might have certain stabilities but depending on the 
context in which the artifact is being used a specific stability becomes prominent, hence the 
notion of context dependency of the scripts inscribed in the artifact. In order to get the idea of 
multistability, Ihde (2009) provides us with the example of a Necker Cube. Depending on how 
we look at the Necker Cube we might see different shapes. Therefore, in the Minitel case, at first, 
Minitel was multistable but because of the specific way of using this device by certain users, one 
of the stabilities was selected for and became stable for that specific group of people. Those who 
followed exactly the prescriptions provided by the device have stabilized another form of 
stability, the one which was intended by the designer of the artifact. 
  

2.6 Theoretical Framework – a summary 
All the concepts, ideas and vocabularies that are introduced in this chapter will provide an 
invaluable framework, technological mediation, to perform a post-phenomenological study of 
technological  artifacts  and  their  role  on  humans’  lives.  The  table-1  is  a  summary  of  all  the  
concepts and notions that were introduced in this chapter. It is adopted from Verbeek (2006, p. 
368). 

Table 2-1: A summary of concepts and vocabularies (adapted from Verbeek, 2006, p. 368). 

Concepts and Vocabularies 
Experience Praxis 
Mediation of Perception Mediation of Action 
Technological Intentionality Script 
Transformation of Perception Translation of Action 
Amplification and Reduction Invitation and Inhibition 

Delegation: Deliberate inscription of scripts and intentionalities 
Multistability: Context dependency of scripts and intentionalities 
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This framework and all its concepts and vocabularies will be used to analyze the empirical 
material collected in this study. For instance, when a participant describes her/his experience of 
using an ICT-enabled device or service to support her/his memory, her/his account is studied to 
find out how the use of this device or service has mediated her/his perception or action, to 
understand what the use of the device or the service amplified or reduced in terms of her/his 
perception, and finally, to find out what the use of the device or the service invited or inhibited 
her/him to do. The method - data collection and data analysis, will be presented in chapter 3. 

Now, I turn to present a brief literature review about the memory, remembering, and memory 
aids. Memory is extensively studied by psychologists (see Cavanaugh, Grady, and Perlmutter, 
1983; Intons-Peterson and Fournier, 1986; Maylor, et al., 2002; Caprani, Greaney, and Porter, 
2006). However, what seems to be overlooked by most of the available research is how 
technological artifacts may shape/mediate human experience and action. Although the available 
literature provides important insights about remembering and the use of memory aids, a study 
which seeks to understand and to describe how ICT-enabled memory aid artifacts and services 
may shape/mediate human experience and action, would bring forward new insights. In what 
follows, I define all the key concepts and keywords such as remembering, retrospective memory, 
prospective memory, memory aid, etc. related to the study. Then, relevant literature, which 
discusses the use of ICT-enabled memory aids, is introduced. 

2.7 Remembering 
Remembering is an important part of everyday life since without it life would become very 
difficult and even sometimes dangerous. Remembering can be divided into two categories: 
Remembering of the upcoming events in the future and remembering of the past. Scholars name 
the first “prospective memory” (PM) and the second “retrospective memory” (RM) (Maylor, et 
al., 2002). 

2.7.1 Prospective Memory
Maylor (1998, cited in Caprani, Greaney, and Porter, 2006, p. 210) defines prospective memory 
as “remembering at some point in the future that something has to be done without any 
prompting in the form of explicit instructions to recall”. Prospective Memory, according to 
Maylor and his colleagues (2002), is important when it comes to live independently because it 
demands the remembering of doing things in the future without having the need to be prompted 
by others (Maylor, et al., 2002). One can also understand the importance of good functioning of 
prospective memory by imagining a case when a life of a person depends on taking a medication 
at a specific time. Caprani, Greaney, and Porter (2006, p. 211) regard prospective memory as a 
complex memory function since it involves three processes: 1) “the ability to remember to do 
future tasks at the right time” 2) “the ability to remember what tasks need to be done” and 3) the 
ability to remember “whether the task has been previously completed”. Some examples of PM 
are as follows: remembering to keep appointments, remembering to locate lost items, 
remembering the names of people,  remembering the items to be bought from the grocery store 
and so on and so forth. Furthermore, scholars divide the prospective memory into several 
categories. For instance, Caprani, Greaney, and Porter (2006) divide the prospective memory 
into two categories: a) event-based PM and b) time-based PM (see table-2). 
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Table 2-2: Two categories of prospective memory (adapted from Caprani, Greaney, and Porter, 2006) 
Type Description Example 
Event-based PM Remembering to do something when an 

“external cue” is provided 
Remembering to buy an item from the 
grocery store when you see a rubber 
band around your right hand 

Time-based PM Remembering to do something at a specific 
time or after a certain amount of time has 
passed  

Taking a specific medication every 8 
hour.  

2.7.2 Retrospective Memory
Retrospective Memory (RM), on the other hand, involves remembering and recalling the 
information  that  one  has  acquired  in  the  past  (Maylor,  et  al.,  2002).  Some  examples  of  
retrospective memory are as follows: remembering a friend’s phone number from the memory, 
recalling the details of a meeting, and recognizing the face of a person that you have met before.  
 
According to Maylor (1996), if a person wants to function successfully in her everyday life, both 
prospective and retrospective memory abilities are required. However, according to Smith et al. 
(2000, cited in Caprani, Greaney, and Porter, 2006, p. 228), prospective memory is more 
important than retrospective memory if someone is to successfully go on through her everyday 
life.  

2.8 Internal and External Strategies to Remember 
People, in order to support their remembering, make use of different strategies which they have 
devised through the course of time. Cavanaugh, Grady, and Perlmutter (1983) divide strategies 
to aid remembering into two categories: internal and external. 
 
Internal strategies involve the reliance on the internal capabilities of one’s memory. Some 
examples of internal strategies are: mental rehearsing, alphabetic searching, mental retracing, the 
method of loci, mnemonic systems (Intons-Peterson and Fournier, 1986), name concentration, 
image  usage,  association  and  so  on  and  so  forth  (Cavanaugh,  Grady,  and  Perlmutter,  1983).  
Intons-Peterson and Fournier (1986), in their study working on internal and external aids with 
college students as participants, concluded that college students more generally used internal 
strategies in order to assist retrospective memory.     
 
External strategies, on the other hand, involve the reliance on the use of external, physical 
objects. Some examples of external strategies are the use of notes, writing on a calendar, using 
diaries, putting an item in a special place, writing on the palm of a hand and so on and so forth. 
Intons-Peterson and Fournier (1986), in their study, concluded that college students used external 
memory strategies more than internal strategies in order to support prospective memory rather 
than to assist retrospective memory. In the case of elderly, Caprani, Greaney, and Porter (2006), 
in their study, reported that older people regularly made use of at least one external aid. They 
also reported that the most popular external aids among elderly were calendars, address books, 
paper notes and alarm clocks (Caprani, Greaney, and Porter, 2006).  

2.9 Memory Aids 
External strategies are also recognized as ‘memory aids’. Intons-Peterson and Fournier (1986, p. 
267) define memory aids as “devices or strategies that are deliberately used to enhance 
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memory”. Elsewhere, Intons-Peterson and Newsome (1992, cited in Caprani, Greaney, and 
Porter, 2006, p. 206) define ‘external memory aid’ as “any device that facilitates memory in 
some way”. According to Kapur, Glisky, and Wilson (1995), external memory aids are like 
prosthesis’ since they provide the users with some cues in order to start an action while they do 

not have the intention to improve the user’s memory. Cohen-Mansfield et al. (2005) believe that 
memory  aids,  if  used  effectively,  would  increase  significantly  the  quality  of  life  of  the  person  
using these devices by helping her in remembering to do everyday activities such as taking the 
medication, keeping appointments, etc. 
    
Designers have tried to design external memory aids to support both prospective and 
retrospective memory. However, Caprani, Greaney, and Porter (2006) state that most of the 
focus has been directed towards the design of prospective memory aids. The rationale behind this 
focus can be justified since scholars, as it is mentioned earlier, believe that prospective memory 
is more important than retrospective memory when it comes to deal with everyday life 
successfully. In addition, Kapur, Glisky, and Wilson (1995), categorize external memory aids 
into environmental and portable memory aids.  They define portable memory aids as “an external 
device that may improve everyday memory, and which in theory could be used by someone else 
or taken elsewhere” (Kapur, Glisky, and Wilson, 1995, p. 305). 
 
According to Caprani, Greaney, and Porter (2006), scholars have found that it is more probable 
that both younger and elderly cohorts use external memory aids more than internal strategies to 
remember. One reason for this can be traced back to the belief that external aids are more 
dependable, accurate, and easier to use in comparison to internal aids (Intons-Peterson and 
Fournier, 1986). 

2.10 Electronic Memory Aids 
Electronic memory aids have been developed depending on the possibilities to manufacture 
many of traditional non-electronic external memory aids electronically. These electronic versions 
have  some  benefits  over  their  predecessors.  Cohen-Mansfield  et  al.  (2005),  mention  some  of  
these benefits as being automated scheduling and alerting, consistency of use procedure, 
feedback on use and nonuse, availability of prompts, cues and so on and so forth. Another 
benefit of electronic memory aids is that one single device can perform several functions. Kapur, 
Glisky, and Wilson (1995), in their review of commercially available electronic external memory 
aids, point to electronic organizers/reminders which have become more compact and more 
sophisticated in recent years while their price has been lessening constantly. These 
organizers/reminders, they mention, are able to help keep appointments, store shopping lists, 
messages, telephone numbers and names. Kapur, Glisky, and Wilson (ibid.) also mention some 
other electronic memory aids such as: a) Daily reminder which is a device which helps its users 
to be reminded of the appropriate time to take a specific medicine, b) Talking day planner which 
is able to replay previously recorded spoken messages at a specific time in order to remind its 
user to do something c) Watches capable of saving telephone numbers and relieving their users 
to memorize them. There is also a simple electronic card holder device that reminds its user, if 
s/he forgets to take the card and put it back into the holder, by producing a beeping sound. This 
would help forgetful people from losing their important cards such as identification and credit 
cards.     
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Recently, most of the mobile phones incorporate many functions in one single device which can 
be regarded as aiding remembering. For instance, they can save unlimited contact information; 
they can act as alarm clocks capable of being programmed to produce different alarms daily, 
weekly, etc.; they can act as memory notes where one can save, for instance, its shopping list in; 
they can act as calendar, helping its users to remember which day, month, and year they are in, to 
enter appointments in the calendar and then being alerted some time before the upcoming 
appointment and so on and so forth. Mobile phones are more elaborated under ICT-enabled 
Memory aids. 

2.11 ICT–enabled Memory Aids 
With  the  advent  of  the  Internet,  Short  Message  Service  (SMS),  Global  Positioning  System  
(GPS), etc., there would be possibilities to improve available electronic memory aids. Existing 
functions can be coupled with new available services. For instance, one can make use of an 
online calendar and enter all her upcoming appointments in it while knowing that when the time 
to an appointment arrives, she would be reminded of it by receiving an SMS in her mobile 
phone. These services range from being paid or completely free. For instance, Google calendar is 
a free service which enables its users to enter the appointments in the calendar and then being 
informed by an email or SMS.        
 
With a GPS enabled device, one can only enter the desired destination into the device and then 
navigated to the destination. This relieves the users from remembering the addresses and roads to 
take in order to arrive at  the desired destination or to put it  in another way it  helps its  users to 
remember how to get to the desired destination.  
 
There  are  online  services  which  help  their  users  to  be  reminded  of  an  event  such  as  an  
anniversary or birthdates of loved ones. For instance, social network websites such as Facebook 
are constantly reminding their users of upcoming birthdates.  
 
What was mentioned above are some general ICT-enabled devices that everybody can make use 
of provided that they have access to a mobile phone powered with the Internet accessibility and 
GPS or a personal computer with the Internet accessibility. However, there are some artifacts 
and services which are primarily designed for a specific group of people in mind. For instance, 
there are ICT-enabled memory aid devices and services, whether commercially or available in 
prototype phase, which have been primarily designed for people with difficulty or sometimes 
impairment in remembering such as older people or people with mild dementia or head injuries. 
 
Cognitive orthotic Systems, according to Pollack et al. (2003), are systems which are intended to 
help older adults to perform their daily routine activities satisfactorily by providing them with 
alarms and reminders. Previous models of this system needed to be programmed in advance; in 
other words, the schedule should be fed to the system in advance. There is another model of 
cognitive orthotic Systems, Autominder,  which on the other hand, make use of some Artificial  
Intelligence (AI) techniques in order to model everyday schedules of individuals and then decide 
upon the appropriate time to issue reminders (Pollack, et al., 2003, p. 273).         
 
Compensation systems are one of such systems which are initially designed for elderly people. 
According to Pollack (2005), these systems guide people to carry out their everyday life 
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activities  while  reminding  them  to  do  what  is  needed  to  be  done  and  how  to  do  it.  Schedule  
Management System is one type of compensation systems, which according to Pollack remind 
people, whom are suffering from memory decline, when to take their medication, when to eat 
meals, when to take care of their personal hygiene, and so on (Pollack, 2005, p. 16). These 
systems, before the advent of new technologies such as pagers, mobile phones, and Internet, 
made use of alarm clocks, calendars and buzzers4 (Harris, 1978; Jones and Adams, 1979; Wilson 
and Moffat, 1994; cited in Pollack, 2005).      
 
Artifacts described above are mostly prospective memory aids. In the case of retrospective 
memory aids, also, there are some ICT-enabled devices and services which their primary target 
group is elderly people who are suffering from memory decline. For instance, Kikhia et al. 
(2010) introduce an ICT memory aid which logs everyday life activities of a person which can 
be shown to her later helping her remember what has happened in the past. As an another 
example, there exists a retrospective cooking display for people who are absent-minded which 
helps them remember what steps they have already taken while cooking food (Pollack et al., 
2003, cited in Caprani, Greaney, and Porter, 2006). Furthermore, Wallace et al. (2012) introduce 
a device or an interactive art piece called ‘Tales of I’, which aims to act as a reminiscence device 
helping its users to remember past events in their life. 

                                                
4 Some other devices are Cellminder, ISAAC, NeverMiss DigiPad (Horgas and Abowd, 2004; LoPresti, Mihailidis, 
and Kirsch, 2004, cited in Caprani, Greaney, and Porter, 2006) and COACH (Pollack, et al. 2003; Pollack 2002, 
cited in Pollack, 2005). 
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Chapter 3: Methodology 
In this chapter, I describe the research paradigm and the worldview to locate my research. In 
addition, the data collection processes and its analysis are presented. Finally, the ethical issues 
are presented and discussed.      

3.1 Research Paradigm 
In 1962, Thomas S. Kuhn introduced the notion paradigm in his book The Structure of Scientific 
Revolution. Kuhn (1970) defined paradigm in the following way: 

“These I take to be universally recognized scientific achievements that for a 
time provide model problems and solutions to a community of practitioners.” 
(Kuhn, 1970, p. viii) 

Hart (2005) interprets Kuhn’s notion of paradigm in the following way: 

“A paradigm is a way of looking at and understanding the world and is made 
up of a cluster of values, views, opinions and understandings on what criteria 
gives worth to something.” (Hart, 2005, p. 213) 

The presented definitions illustrate how a community of practitioners who shares a specific set of 
worldview, assumptions, beliefs, etc. forms a paradigm. The practitioners within a specific 
paradigm then, attempt to address a specific set of problems that they have found important with 
the help of a specific set of tools that they have devised. Therefore, by locating my research in a 
specific paradigm, my intention is to clarify the assumptions, beliefs and opinions that my 
research builds on. The rationale to highlight these sets of assumptions, beliefs, etc. is that they 
determine the way that I, as researcher, conduct the research in all its stages. 

Being in a specific paradigm, I maintain, happens in two ways. In the first way, the researcher is 
aware of her beliefs and assumptions about the world and based on that she pinpoints that she 
belongs to this or that paradigm. In the second way, the researcher is interested in confronting a 
specific problem or conducting a research using a specific theory or method which has been 
addressed / devised by a community in a given paradigm. In the latter case, the researcher is to 
some extent thrown into that paradigm. I have used “to some extent” here to show that even 
though  by  choosing  a  problem  to  address  or  by  choosing  a  theory  or  method  to  perform  the  
research, one is identified to belong to a specific paradigm; but what makes the researcher to 
choose or interested in something might be because of her/his beliefs and assumptions that s/he 
may be unaware of at the moment. Therefore, it would be worthwhile that one identifies to which 
paradigm does her/his research belong to and what assumptions and beliefs are shared in that 
paradigm (even if one is aware or unaware of those assumptions) since this determines the way 
that the research would be conducted. 

The latter way describes my position the best. Since I have adopted a post-phenomenological 
worldview and a theoretical framework, namely, technological mediation, this determines to 
which paradigm my research belongs. But before I name the paradigm in which I locate myself, it 
would be helpful to know what different paradigms are. To do that, I turn to the work of Burrell 
and Morgan (1979) in which they identify four different paradigms based on different sets of 
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epistemological, ontological5 and other assumptions. These four paradigms are: functionalism, 
radical structuralism, radical humanism, and interpretive paradigm. In Fig. 3-1, it is illustrated 
that within each paradigm, there are different schools of thought. Even though these schools of 
thought within a specific paradigm share some common assumptions in certain regards, they have 
also their own sets of assumptions which make them different from each other. For instance, the 
horizontal line is a continuum which depicts different positions of different schools of thought 
towards the nature of the reality. Therefore, for instance, objectivists regard the reality to be 
completely objective and they refute the existence of a subjective reality.         

 

 

Figure 3-1: Four paradigms (adapted from Burrell and Morgan, 1979, p. 22) 

Burrell and Morgan (1979) locate phenomenology within the interpretive paradigm, see Fig. 1. 
In this research, I have adopted a post-phenomenological worldview and a theoretical framework 
with its roots in post-phenomenology. The question is where the post-phenomenology as a 
school  of  thought  should  be  located  within  the  Burrell  and  Morgan’s  categorization  of  
paradigms? To do this, a quote from Ihde (2009) would be helpful. Ihde maintains that 
“postphenomenology is a modified, hybrid phenomenology” (Ihde, 2009, p. 23). Therefore, since 
post-phenomenology is a form of phenomenology and phenomenology is within the interpretive 
paradigm, post-phenomenology can be located within the interpretive paradigm. 

Hence, I have located post-phenomenology in the interpretive paradigm and since I use post-
phenomenology, therefore, my research can be located in the interpretive paradigm. 
Consequently, the ontological and epistemological assumptions of this paradigm can be 
identified. To do this, a passage from Hart (2005) will be used, he writes: 

                                                
5 Epistemology is a branch of philosophy that studies the origin, nature, and limits of human knowledge. Ontology is 
a branch of philosophy that studies the nature or essential characteristics of being and of things that exist. 

mailto:ea222cc@student.lnu.se
mailto:christina.mortberg@lnu.se
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“If you believe the role of research in the social sciences is to interpret 
and understand as well as to explain; that truth and falsity are relative 
concepts; and that the subjective nature of human behavior – with its 
complex, different social values being the defining properties of social 
life that create different realities – then you have a preference for an 
interpretivist approach to research.” (Hart, 2005, p. 194)        

Hart argues that the ontological assumption about the relativity of reality is what makes the 
interpretive paradigm different from other paradigms. For instance, within the functionalist 
paradigm the ontological assumption is that reality exists outside of human’s consciousness. That 
is, a reality that can be identified, studied, and measured (Burrell and Morgan, 1979). This is 
completely different from the interpretive paradigm’s ontological assumptions. In what follows, 
the assumptions within the post-phenomenological worldview are presented. 

Post-phenomenology, like phenomenology, tries to overcome the dichotomy between subject and 
object or the divide between human being and their world. In post-phenomenology, human 
beings and their world are not given and they mutually constitute each other (Goeminne and 
Paredis, 2011). Humans become what they are because of the world they live in. This means, if 
there is a change in the world, a correspondent change in human being would follow and vice 
versa (ibid.) and that is why Ihde (n.d., cited in Goeminne and Paredis, 2011, p. 102) calls it a 
‘relational ontology’. Furthermore, this mutual constitution of human and their world is always 
mediated by things, or by technological artifacts, as Ihde (n.d., cited in Goeminne and Paredis, 
2011, p. 102) suggests.  

Phenomenology looks for the essential characteristics of a phenomenon, essences, that makes a 
phenomenon to be what it is. In the case of technology, I described that because of the focus on 
these essential characteristics of technology, concrete artifacts retreated from consideration. That 
is why this approach is accused of being transcendentalist/essentialist. Unlike phenomenology, 
post-phenomenology tries to overcome this problem. If we accept that post-phenomenology is a 
relational ontology, this means that existence of a thing is related to the existence of another 
thing and they mutually constitute each other; therefore, there would be no specific and unique 
essences which make a thing to be what it is. 

3.2 Research Approach 
The paradigm in which one locates her/his research determines the way s/he conducts her/his 
research or to put it in another way it determines the approach for carrying out the research. I 
located my research in the interpretive paradigm. The dominant research approach in the 
interpretive paradigm is the qualitative approach because of the underlying assumptions within 
the interpretive paradigm. For instance, I mentioned that interpretivists, as opposed to 
functionalists, do not believe in an external reality outside of human’s consciousness that can be 
studied and measured. Therefore, this single belief inhibits the use of quantitative 
instrumentations with a purpose to measure the phenomenon. Merriam (2002) summarizes this 
belief more eloquently. She writes: 

“The key to understanding qualitative research lies with the idea that 
meaning is socially constructed by individuals in interaction with their 
world. The world, or reality, is not the fixed, single, agreed upon, or 
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measurable phenomenon that it is assumed to be in' positivist, 
quantitative research.” (Merriam, 2002, p. 3) 

Besides the underlying assumptions, the qualitative approach has certain characteristics compared 
to other approaches. For instance, one characteristic is that the qualitative researchers seek to 
make sense of the meaning that people have assigned to their experiences of interaction with their 
world (Creswell, 2009). Another characteristic is that the qualitative researchers personally 
collect and analyze the data instead of using some instruments to collect data. This is known as 
“human as instrument of data collection and analysis” (Creswell, 2009, p. 196). Being responsive 
and adaptive are two properties of human as instrument of data collection and analysis (Merriam, 
2002). Finally, the outcome of a qualitative research is a rich, holistic, and descriptive account of 
the situation under study which usually relies on different participants’ narratives opposed to 
numbers and statistics which is likely to be seen in quantitative approaches (Creswell, 2009).    

Considering the underlying assumptions of the paradigm in which my research is located, the 
post-phenomenological worldview that I have adopted, and the purpose of this study, in addition 
to unique characteristics of the qualitative research, I can justify the suitability of the qualitative 
approach for conducting this research. Another line of argument may point to the suitability of 
the qualitative approach for this study (I explained that this study has adopted a post-
phenomenological approach.). As Merriam (2002) states:       

“Because phenomenology as a school of philosophical thought 
underpins all qualitative research, some assume that all qualitative 
research is phenomenological, and certainly in one sense it is.” 
(Merriam, 2002, p. 7) 

In addition, Ihde (2009) asserts that post-phenomenology is a form of phenomenology.  So, if “all 
qualitative research is phenomenological” (Merriam, 2002, p. 7) and since post-phenomenology 
is a form of phenomenology (Ihde, 2009); therefore, this study should be qualitative in nature.    

3.3 Research Method  
In this section, I describe the setting in which the study has been performed, the participants in 
the study and the criteria for their participation, the data collection process and finally how the 
data was analyzed.    

3.3.1 Participants and the Participation Criteria
According to Merriam (2002) the selection of participants in a qualitative study should be 
purposive. This means that it would be better to select those who can provide us with insights 
related to the purpose of the research. Insights from which, we can learn the most (Merriam, 
2002). Since nowadays almost everybody uses some sort of ICT-enabled devices or services, 
everybody is eligible to participate in this study. Furthermore, even if there are people who do 
not use any ICT-enabled devices or services, they can still provide invaluable insights about why 
they do not use these technologies. Therefore, the only participation criterion in this study is:   

 The  participants  are  not  suffering  from  any  type  of  memory  impairment  such  as  
dementia, brain injury, etc. 
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This  study  focuses  on  general  users  of  ICT that  is  less  studied  with  respect  to  the  use  of  ICT-
enabled memory aids while people suffering from memory impairment have been studied 
extensively.  

Once the participation criterion/criteria were devised, I employed the following strategy to find 
prospective participants. First, I contacted some people who could be potential participants. Then 
after explaining the purpose of the study and how it works, I asked them about their willingness 
to participate. Those who accepted to participate were then asked to choose the time and place 
appropriate for them to be interviewed. In addition, they were asked whether they could 
introduce any potential participant. I got almost all the referrals to other potential participants 
from those who accepted to participate in the study. Only one person, who did not accept to 
participate, referred me to another person. The referral worked like this: they gave me the email 
addresses of the potential participants after they have talked about this study with them and 
received their preliminary acceptance for participation. Then, I contacted them to explain the 
purpose of the study and asking for their willingness to participate. This way, I could interview 
12 participants. The following figure shows how the participants were identified.      

 
Figure 3-2: The Identification of the Participants 

3.3.2 Data Collection
Merriam (2002) mentions three major sources of data in the qualitative research: interviews, 
observations, and documents. Due to my aim to gather information and to know about the 
experiences  of  the  participants  and  the  stories  they  might  tell  about  the  use  of  ICT-enabled  
memory aids, the best way was to conduct face to face interviews. Face to face interviews helped 
to ask for the artifacts that participants use in their everyday life, how they use them, and what 
their experiences of this use were.   

This study was conducted in the city of Växjö, Sweden. Växjö is a city with almost 70000 
inhabitants in the southern part of Sweden. Växjö is known to be the greenest city in Europe and 
it is home to one of campuses of the Linnaeus University with almost 36000 students6. 

                                                
6 See http://www.vaxjo.se/Other-languages/Other-languages/Engelska--English1/About-city-of-Vaxjo/ 
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I conducted the 12 interviews from December 14, 2012 until March 10, 2013. The interviewees 
were between 22 to 66 years old comprising of students, retired persons, employed, unemployed 
people, and business owners. Each interview lasted for, on average, 45 minutes. I used semi-
structured interviews containing open-ended questions. It gave me the opportunity to elicit the 
most related information from the participants’ experiences regarding the everyday use of ICT-
enabled artifacts and services. It also allowed me to ask follow-up questions whenever it was 
necessary. Furthermore, I was free to change the order of the questions depending on the 
situation and what the participants were telling. An interview guide was used as an aid to 
structure the interviews and to ask all the interview questions related to this study, see appendix 
B. 

The interviews started with general questions and gradually moved toward more specific 
questions. From time to time some follow-up questions were asked. For instance, I asked the 
participants to describe a normal day in their life and to tell me about the technological devices 
and services that they use during a day and their experiences of using those devices and services. 
Then, I asked them to share a recent time that they had difficulty in remembering something or 
forgot to do something. Then I asked about the strategies they were using in order to prevent 
forgetting or support remembering. Finally, I asked for the use and experience of specific ICT-
enabled devices known to support remembering. These specific devices were identified by the 
literature review that I had done before devising the interview guide. 

All the participants accepted the interview sessions to be voice recorded. The recordings were 
conducted with a voice recording application installed on my smartphone. I made sure that the 
application is secure and does not compromise the participants’ narratives. Sometimes, I had 
access to a standalone voice recorder borrowed from a friend and after each recording was 
moved to my personal computer, I formatted the voice recorder to make sure that participants’ 
narratives would not be compromised.  

The participation in this study was voluntary. The participants had the right to withdraw from the 
study and ask for the removal of their data any time they wanted without giving any explanation. 
They could only have access to their own data if they wanted to. One participant among all 12 
participants asked for having access to the recorded interview which s/he got after the interview 
ended. For more discussion on ethical considerations, see section 3.5. Discussion about the 
transcription of collected data is presented in the next subsection.       

3.3.3 Data Analysis
Post-phenomenologists have not yet devised a specific method of their own for performing the 
data analysis; something like what Giorgi (1975, cited in Hycner, 1985) has done in 
phenomenological research. This is known as “Giorgi’s phenomenological method”. Therefore, 
in this study, I followed a generic procedure in the analysis of the collected data. However, upon 
my correspondence with Peter-Paul Verbeek7 and Don Ihde,8 I received helpful guidelines how 
to perform a post-phenomenological analysis.         

                                                
7 Afyounian, E., (ea222cc@student.lnu.se). Inquiry about Postphenomenological Approach. [email] Message to 
Verbeek, P., (p.p.c.c.verbeek@utwente.nl). Sent 22ed April 2013. 
8 Afyounian, E., (ea222cc@student.lnu.se). Inquiry about Postphenomenological Approach. [email] Message to 
Ihde, D., (don.ihde@stonybrook.edu). Sent 13th May 2013. 
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According to Merriam (2002), data analysis in the qualitative research should proceed 
simultaneously with the data collection if one does not want to lose the opportunity to gather 
more reliable and valid data. The first step in performing the data analysis according to Creswell 
(2009, p. 185) is to “organize and prepare the data for analysis” by which he means to transcribe 
the interviews, to digitally scan collected materials, etc. Therefore, as the first step in the data 
analysis, I started to transcribe the interviews verbatim while I was conducting the interviews. I 
listened to each recorded interview session at least two times while I was transcribing the 
recordings. The transcription of all the interviews yielded almost 150 pages of A4 size papers.  

The second step in the analysis, according to Creswell (2009, p. 185), is to read through the 
transcriptions in order to get a “general sense” of the collected data and its overall meaning.  
Therefore, I read the transcribed interviews individually several times - almost 6 times in the 
whole process of the analysis. 

The next step that I took was to randomly select a transcript and then by reading through it, I put 
the participant’s narratives into 5 different predefined categories. These five categories were 
devised based on the theoretical framework of this study and also based on the suggestion I 
received from Verbeek by corresponding with him (See footnote no. 7, page 32). The categories 
were: mediation of perception, mediation of interpretation, mediation of action, mediation of 
ways of living, and understanding and interpretation of the mediation. For each individual 
interview, I classified pieces of the transcribed material under a specific category according to its 
relevance to the category. This was done in a new document. Therefore, for each transcript, there 
was a new document named ‘analysis #’ which contained excerpts from the interviews sorted 
under the 5 predefined categories. I should mention that there were pieces of text containing 
information that made them eligible to be put under more than one category. Furthermore, this 
process was done for all the 12 transcripts. The random selection of transcripts was done like 
this: when I wanted to select a transcript for analysis, if I was sitting in a computer lab, I asked a 
person nearby to choose a number between 1 to 12 except those numbers which were already 
selected.  If  there was nobody nearby, I  sent an SMS to a friend and asked her/him to choose a 
number.  

After the categorization of the transcribed interviews, the next step was to apply the concepts, 
notions such as transformation of perception, amplification/reduction of perception, translation 
of action, invitation/inhibition of action, etc. to the pieces of the text in each category and to 
interpret the data based on the theoretical framework (see chapter 2 for concepts and notions). To 
do this, I followed the way that Verbeek had employed the concepts and vocabularies so as to 
analyze a technological device namely Personal Digital Assistant (PDA) (Verbeek, 2005, p. 197-
8). The interpretation, then, was written under each piece of text extracted from the participants’ 
narratives.  Creswell (2009, p. 184) names this step in the analysis as “axial coding”, that is, to 
position  a  category  within  a  theoretical  model.  Furthermore,  after  analyzing  each  of  the  
transcripts, I read the transcript one more time to make sure that nothing has been missed.      

After analyzing individual interviews separately relevant insights from all the interviews were 
brought together under each category so as to build a rich description of the phenomenon under 
study. Consequently, the results of the analysis are mostly presented in a textual format. 

Finally, these categories were used to create a new set of categories in the following way. Each 
of the ICT-enabled devices and services that the participants were using became as a new 
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category. Previous categories, then, were reordered and put under these new categories based on 
their relevance.    

3.4 Validity and Reliability  
According to Creswell (2009, p. 190), the requirement for validity in the qualitative research 
requires the researcher to check for the accuracy of the findings. He mentions certain strategies 
and procedures that may be employed by the researcher so as to ensure the validity of the 
research. Some of these strategies are triangulation, member checking, using rich, thick 
descriptions, peer debriefing, and spending prolonged time in the field.  

I have employed some of these procedures in order to ensure the validity of the current research. 
For instance, as with the member checking, once, I contacted a participant to ask for some 
clarification on an inaudible part of the interview recording. I also have tried to provide rich and 
thick descriptions accompanying with quotes from the participants in order to ensure the validity. 
In addition, upon doing the 12th interview a saturation in the data collection appeared; meaning 
that no new information would emerge from further interviews because same things were 
recurring. Doing 12 interviews, in a way, satisfies the requirement for spending prolonged time 
in  the  field  as  suggested  by  Creswell  (ibid.).  The  aim of  this  requirement  is  to  ensure  that  the  
researcher has got an in-depth understanding of the phenomenon (Merriam, 2002, p. 26).  The 
saturation implies that an in-depth understanding of the phenomenon has reached. Finally, as 
with the peer debriefing, even though this did not happen with this research but in a way I can 
assert that all the suggestions that I have got from my supervisor on the findings in particular and 
the whole process of this research in general, have assisted in ensuring the validity.        

Reliability is the extent to which findings of the research can be replicated by other researchers 
(Merriam, 2002). Furthermore, reliability requires the researcher to check for the consistency of 
the results with the collected data (ibid). A strategy to ensure the reliability, again, is the peer 
examination  (ibid).  Furthermore,  I  have  tried  to  be  as  clear  as  possible  in  conveying  how  I  
arrived to the results in this study, from data collection to data analysis, so that another 
researcher would be able to follow the same steps and check whether my interpretations are 
reliable.  

3.5 Ethical Considerations 
As Merriam (2002) suggests, one criterion that determines a good qualitative study is whether it 
has been conducted in an ethical manner. Therefore, considering the ethical issues and 
challenges prior and during the research is important to prevent any harm to those who are 
involved in the study and particularly the participants in the interviews. Prior to conducting the 
interviews, I considered certain ethical issues that could arise during the study such as privacy 
and confidentiality issues etc. I tried to find some strategies to prevent them from happening or 
to mitigate them if they would have happened. To do this, I have followed some guidelines that 
Creswell (2009) suggested. Below, there is a list of ethical considerations:        

Before conducting the interviews, I provided the participants with a consent form in which I 
informed all the participants about the aim and purpose of the research, methods and tools which 
were going to be used in the research, and how the data were going to be processed, analyzed, 
and published. Furthermore, I informed the participants about the possibility that I may contact 
them for a second time so that they can check the validity of the transcribed interviews. I did this 
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verbally  and  also  I  presented  the  participants  with  the  consent  form  in  which  I  had  explained  
everything including a summary about the study as well as the participation rules and the rights 
of the participants, see appendix A. I also waited for the participants to read the document. Then, 
I asked if they had any question or if they needed any clarification. Finally, if everything was 
clear and if they did not have any question, I ask them to agree upon the conditions by choosing 
the options within the consent form and by signing it. 

I  used  strict  privacy  and  confidentiality  measures  in  order  to  prevent  the  disclosure  of  the  
participant’s identity and their narratives. For instance, the gathered and analyzed data were only 
accessible to me and my supervisor. I used my laptop to store the data which is password 
protected and no one else other than me can have access to it. Furthermore, in this study, I kept 
the participants’ identity anonymous by using pseudonyms instead of their real names. In 
addition, I did not photograph or film the participants.     

Prior to each interview, I asked the participants for permission to record the interviews. To 
record the interview sessions, I used the installed application on my smartphone and sometimes 
the voice recorder that I borrowed from a friend. Prior to using the recording application, I made 
sure that the application is trustworthy and it would not compromise the participants’ data. In the 
case of borrowed voice recorder, before returning it to my friend, I formatted the memory on the 
voice recorder and made sure that the data were destroyed forever. 

Finally, all the gathered date will be deleted after successful completion of the study and its 
publication. 
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Chapter 4: Empirical Findings and Analysis 
In this chapter, the empirical material and its analysis are presented. The theoretical framework 
which is used to perform the analysis is: ‘Technological Mediation’. Technological mediation 
seeks to illustrate how the use of technological artifacts, as mediator between humans and their 
world shape the experiences and actions of their users. Therefore, all the concepts and notions in 
the theoretical framework such as transformation of perception, amplification/reduction of 
perception (Ihde, 1990; Verbeek, 2006), translation of action, invitation/inhibition of action 
(Verbeek, 2006) are applied to analyze the participants’ narratives. For instance, when a 
participant describes her experience of using an ICT-enabled device or service to support her 
memory, her account is studied to find out how the use of this device or service has mediated her 
perception or action, to understand what the use of the device or the service has amplified or 
reduced in terms of her perception, and finally, to find out what the use of the device or the 
service invited or inhibited her to do (see chapter 2 for detailed description of theoretical 
framework).    

Since  the  aim  is  to  know  what  ICT-enabled  devices  or  services  the  participants  use  in  their  
everyday life in order to support their memory, the findings are presented based on each 
identified device/service. The identified devices and services are: 

 Calendars on mobile phones, on computers, and online calendars,  
 Alarms on mobile phones,  
 Notes on mobile phones and computer, 
 Contact list on the mobile phone, 
 Bookmark option on the web browser, 
 Online banking and automatic payment of the bills, 
 Global Positioning System (GPS) and online maps, 
 Notifications. 

 

Each of these devices/services and their corresponding findings is presented respectively.  

4.1 Calendars on Mobile Phones, on Computers, and Online Calendars 
Calendar was identified as one of the devices/services that the participants used to facilitate their 
everyday life in terms of remembering the appointments and upcoming events. In this section, I 
will use the narratives of participants #1, #2, #3, #5, #6, #8, and #12. Participants, who were 
using a form of ICT-enabled calendar,  shared their  experiences of its  use.  In addition,  some of 
the  participants  who  were  not  using  ICT-enabled  calendar  elaborated  why  they  do  not  use  it.  
Participant #1 described his use of the Google calendar as follows:     

“I  have several  Google accounts and for example,  one of them is that  we9 use it 
for the university and then I try to export the calendar that we have for the classes 
and then import it in my Google calendar in one of my accounts. And I have 
another Google account that I use to do my open source activities … they provide 
their own events with their calendar and I import them into my own calendar … if 

                                                
9 By ‘we’ he means the students in the Linnaeus University. 
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you want to meet up to do some tasks, to do some assignments, we just share an 
event in Google and it automatically, if we reply to that event, it automatically 
synched with the Google account … I use my Google account, Google calendar 
on both my computer and my cell phone … And sometimes for fun activities, we 
use Facebook events as a calendar [laughing].”  

Online calendars and particularly Google calendar and Facebook events have brought a new way 
of keeping track of appointments and events. This new possibility has the ability to shape 
Participant #1’s perception since he can see what is going on or what is going to happen in terms 
of  appointments  and  events.  Furthermore,  the  fact  that  Participant  #1  has  access  to  his  online  
calendars through his computer or his mobile phone (he has his mobile phone almost always 
with him) has the ability to amplify his perception in terms of appointments and events (Ihde, 
1990; Verbeek, 2006). What’s more, the automatic synchronization of the events with the 
Google account mediates Participant #1’s actions since he is no longer required to do this 
manually by himself. In addition, the fact that he uses this way of keeping track of appointments 
and events over other traditional ways such as paper calendar shows that  his way of living has 
been shaped by this new ICT service and its possibility. 

Another participant, participant #3, also pointed that she uses calendar on her computer to keep 
track of her important appointments.  Participant #3 described her use of calendar as follows:  

“I have to write in my calendar if there are something important that I have to 
remember  …  If  I  have  to  go  to  a  doctor  tomorrow  then  I  put  it  in  both  my  
computer and on my calendar, so that I don’t forget it [laughing] … when I start 
my computer in the morning, then I go and watch my calendar [to see if I]10 have 
missed anything … I watch so that I shall not forget … It is a routine.” 

Participant #3 explained that she uses both the traditional calendar and the calendar on her 
computer to keep track of her appointments, especially the appointments with her doctor. The 
possibility  to  use  the  calendar  on  her  computer  has  invited Participant #3 to use this option 
(Verbeek, 2006). The fact that she uses both the traditional and the computer calendar shows 
how Participant #3’s way of living has been shaped by the emergence of this new possibility.   

In the interviews it became also obvious how the smartphones have changed individuals’ use of 
calendars and remembering things. Participant #5 shared his experience of using the calendar 
service on his smart phone. He said:  

“With calendars, this is a huge, huge, huge improvement because last year, I did 
not have a smartphone or anything like that so basically, I had to, you know, just 
to memorize it … but this is easier because I do not have to like take a note or 
anything like that, I can just see it or it emits a sound or an alarm starts, so I say 
okay, I have like fifty minutes to go to class. Google calendar, I use for my classes 
because I, all the classes here are with Vcalendar, or Icalendar … I usually go to 

                                                
10 In the quotes, throughout this chapter, what appears in between [ ] are the materials that I have added which were 
missing in the participants’ stories. Also, I use [ ] to point to what the participants did when they were talking; for 
instance [laughing].       
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the TimeEdit11 … it just gives me the schedule, downloading the iCal file and go 
to my Gmail account and import the iCal and it automatically synchronizes with 
my phone. So, I  have immediately the calendar set  up … and then it  will  notify 
me when classes start or something like that, so I get constantly reminded.” 

Participant #5 uses the calendar on his smartphone to keep track of his appointments. He uses 
this possibility instead of memorizing his schedule or taking notes – what he was used to do 
before he had a smartphone.  Hence, participant #5 delegates the task of remembering to the 
calendar on his smartphone. This possibility invites him to choose this option, using the calendar 
on the smartphone, over other possibilities such as memorizing his schedule and in a way inhibits 
these possibilities (Verbeek, 2006). The calendar also mediates Participant #5’s perception. He 
sees what he needs to do by looking at his calendar on his smartphone or an alarm, reminds him 
that the time for doing a specific thing is approaching. The alarm sound amplifies his perception 
by enabling the auditory sense. Furthermore, the alarm sound mediates participant #5’s 
interpretation, when he hears the sound he says to himself that the time for a specific 
appointment is approaching. The possibility to use the calendar on his smartphone has changed 
his actions in a way that he uses the service offered by the phone to keep track of his 
appointments instead of memorizing his schedule or taking notes. 

Even  though  the  participants  have  access  to  ICT-enabled  calendars,  not  all  of  them  used  this  
possibility. Participant #6 explained why she does not use an ICT-enabled calendar which she 
can have access to on her mobile phone: 

“I have quite a routine in my life, everything is quite the same every day and there 
is not lot of things that I really need to remember … If it is important, like if it’s an 
interview or something and like an appointment that I usually don’t have, then I 
write it down somewhere. But again on paper, not on other thing! … I do have the 
opportunity to use for example my phone, that has the option to have memos … but 
I never use it because I don’t know, I feel like I need it and this kind of, it seems to 
me inconvenient to use it because I don’t know exactly how it works, I never really 
tried it,  I  have to,  um, write on the phone which I  don’t  find very,  um, you know 
it’s I don’t write as fast as I write with hand and you are not used to the touchscreen 
and everything and um, I don’t know, it’s not, it doesn’t seem so appealing to me, 
and then, yeah, I mean it would be practical, because my phone, I really always 
have it with me, but somehow it’s not, I don’t know, it seems too much work to do 
to do it on the phone. I think the inconvenience is really important here because I 
already, um, feel like it’s more work when I can just remember it … I know it’s not 
really inconvenient because I never took the time to learn how it works or to, you 
know, it’s like writing text messages, when you write your first text message, it 
takes forever because you have never used this kind of keyboard before, yeah, and 
the same for me, I never used but I know if I would use it every day. It’s, because 
it’s also, it’s not that not much buttons to click and then you just write down the 
text but, I don’t know.” 

                                                
11 TimeEdit is an online schedule system which is used by the students of Linnaeus University to keep track of the 
schedules of their courses.  
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Participant #6 mentioned certain factors that have led her not to adopt the memo application 
offered on her mobile phone for remembering appointments even though she always carries her 
mobile phone with her. Among them, she points to the inconvenience of using this option. This 
inconvenience, for instance not being able to write on the mobile phone as fast as she can write 
on paper or not being used to the touchscreen of the mobile phone, prevents her from using the 
service. These experiences become an obstacle to create an embodiment relation with the device 
(Ihde, 2009). Thus the device is not completely embodied and it goes back and forth between 
embodiment relation and alterity relation (ibid.). To say it in another word, this option is not 
always ready-to-hand (Verbeek, 2005; Verbeek, 2011b). Furthermore, Participant #6 mentioned 
sending text messages as an example, first, it is difficult but if she uses it every day then she will 
manage to embody the device completely. This is like using the paddle in playing Ping-Pong for 
the first time. In the beginning it is difficult to use it correctly or to know how it works, but after 
some time its  use become automatic and the player uses it  without difficulty.  This is  when the 
paddle has become embodied. 

The difficulties in using the touchscreen on the mobile phone to insert the appointments in the 
calendar appeared also in the Participant #8’s narratives. Although she has difficulties in using 
the touchscreen, this does not prevent her from using it, she explained: 

“If  I  go  out  with  the  dog,  I  don’t  bring  my [paper]  calendar  with  me,  I’m not  so  
good at writing it down on the phone immediately, I do it once a week, but the one 
that  I  write  down,  I  do  it  every  day  …  I  don’t  like  to  write  down  on  the  screen  
because my hands, I always do wrong [laughing] so, it’s easier to use the pen … I 
don’t  understand this touchscreen, I  don’t  like it.  I  like the phone, but I  don’t  like 
the touch screen.”  

Participant #8 explained she has difficulties using the touchscreen keypad on her mobile phone 
but  she  makes  efforts  to  use  it.  She  has  not  completely  embodied  it  or  she  has  not  completely  
entered into an embodiment relation with  her  mobile  phone  in  terms  of  writing  on  it  into  the  
calendar, so she is not accustomed to insert her appointments to the calendar on her mobile 
phone every day and therefore she does the writing on her mobile phone only once a week. This 
shows how her action is shaped. 

Another participant, Participant #2, explained why she does not like to use the calendar option on 
her mobile phone and why she thinks an iPad might be more convenient. She said: 

“If my schedule gets like too much that my current things messes up, then maybe 
an electronic one could be useful but still not on the phone, maybe on an iPad ... 
iPad is like it’s bigger and like you know you can like manage it better. I think 
because that one is small and you have to like zoom in and out and all the s**t … 
one [more] thing that I don’t like about my phone’s calendar is that it has for every 
hour you know, that make it annoying, like, if I want to like to start in the middle of 
the hour or something, I have to type it extra in and its ouch [showing frustration 
with face] … it makes it more complicated than it is like ... you know, iPads are 
really easy to use [saying it with enthusiasm], I think, you just like go on it and start 
[imitating the use of an imaginary iPad in her hands] typing, and it’s like really 
comfortable for the fingers and everything, that’s like easy and nice.”  
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Participant #2 explained why she thinks that the calendar on her mobile is not convenient enough 
to be used as a remembering device. She pointed certain reasons such as her mobile phone being 
small and that her mobile phone requires her to do extra things such as zooming in and out to get 
what she wants. This constant need to attend the device instead of attending to what she wants to 
get from it keeps her in an alterity relation to the device and prevents her to fully embody her 
mobile phone as a remembering device. On the other hand, participant #2 pointed that an iPad, 
because of its features, might be easier to be used or in other words to be embodied. 
Furthermore, Participant #5 pointed to the fact that some devices are easier to use. For instance, 
she compared an iPad with her mobile phone. This ease of use causes the device to become 
ready-to-hand easier and eventually to be embodied easier. 

Finally, Participant #12 shared his experiences of using both traditional and new ICT-enabled 
calendars: 

“Yeah, [I use] calendar on my mobile, no, I do not have this traditional calendar 
anymore … It was long time ago; I had this, you know, when I was working in 
construction management … you had … this calendar books that you can make 
some notes over it, well, actually, this time all PC technique, ever since software 
came up and you use it more and more for daily operations… These books 
[calendar books], they’ve been big, you know, and not easily to carry, but well, it 
was just at work you used these calendar books and if you had to get out of the 
office  and  see  someone,  you  just  took  it  with  you,  I  mean,  it’s  of  course  more  
comfortable with a mobile, you just put it in your pocket, um, poof, otherwise, well, 
no, it’s easier with mobile calendar, it’s easier.” 

Participant #12 mentioned that ever since the emergence of digital calendar, he no longer uses 
the traditional calendar; instead, he uses the calendar on his mobile phone. The possibility to use 
the calendar on his mobile phone in order to keep track of his appointments invites Participants 
#5 to use this option over the traditional calendar and in a way, it can be said that this possibility 
inhibits the use of other options such as using the paper and pen calendar.  It  becomes obvious 
that how Participant #5’s way of living is shaped by the emergence of this new possibility. 

Narratives of participants #1, #2, #3, #5, #6, #8, and #12 showed how the ICT-enabled calendars 
may shape their perceptions and actions. It also illustrated what participants think about this kind 
of mediation.  The narratives also pinpointed reasons why some participants do not use this new 
way of keeping track of appointments and upcoming events. In the previous research, calendars 
are considered as an external memory aid (Caprani, Greaney, and Porter, 2006). See chapter 2 
for the description of external memory aids. 

4.2 Alarms on the Mobile Phone 
Alarms on the mobile phones were identified as one of the devices/services that the participants 
used to facilitate their everyday life in order to be reminded of the upcoming events and 
appointments. In this section, I will use the narratives of participants #2, #4, #7, #8, #9, #10 and 
#11. In what follows, the narratives of the participants who use alarms are presented.  

Participant #10 described that he relies on the alarms on his smartphone to be reminded of things 
that he needs to do:  
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“If I take a note on a paper, it doesn’t tell me much, because I need something to 
remind me … I … use my smartphone’s calendar to make a sound, an alarm sound, 
telling me: you should be at this place, this hour now; so I use that a lot; if I forget 
to do that I tend to forget … you could say, if I do not noted in my smartphone with 
an alarm sound then I probably would miss it.” 

Participant #10 explained his reliance on the alarm to be reminded of upcoming events and his 
tendency to forget the things he needs to do if he does not use this possibility on his smartphone. 
He  also  mentioned  that  a  note  on  a  piece  of  paper  does  not  have  the  ability  to  remind  him of  
something unless it is seen. The alarm sound on participant#10’s smartphone has the ability to 
transform his perception, since it amplifies his perception by adding the auditory perception. 
However, the visual perception of the notes is somehow reduced since the notes are confined in 
the calendar in the smartphone and in order to be seen, one must open the calendar, while the 
paper note can be seen easier, for instance, when one puts the notes on the door of their fridge. 

The alarm sound on the mobile phone has also the ability to shape the interpretation of its user. 
The following quote from the same participant (participant #10) clarified this: 

“But I have this one [calendar on the smartphone] with me and it makes the sound 
and then I understand, oh, I have to go now.” 

Participant #10 explained that when he hears the alarm sound from his smartphone, he interprets 
it as an upcoming appointment. Therefore, the alarm sound mediates the participant #10’s 
interpretation. The alarm sound on the mobile phone is a script [inscribed by the designer] which 
invites/prescribes Participant #10 to do a specific action, here, to leave other things behind and to 
go to the appointment. Furthermore, while Participant #10 is setting the alarm on his smartphone, 
he is in an alterity relationship with his smartphone, because his attention is directed towards his 
smartphone. At this moment his smartphone is present-at-hand using Heidegger’s terminology 
(Verbeek, 2005, Verbeek, 2011b), when Participant #10 has finished setting the alarm, the 
smartphone goes to the background until it rings (Ihde, 2009). When Participant #10’s 
smartphone rings, once again the his attention is directed towards the smartphone, he either 
checks his smartphone and sees what is going on, or as Participant #10 explained, he 
immediately interprets the ringing as coming up of an appointment. 

The reliance on the smartphone’s alarm and the tendency to forget things if no alarm is used, also 
brought up by another participant. Participant #8 explained it as follows: 

“First of all, what I always do in the morning, I look up my calendar because I have 
very bad memory, so I need to check what is important for me to do today … I also 
have to remember on my phone, they give me signal that like 30 minutes before I 
have a meeting … sometimes like today … my other son was asking me to wake 
him up at 6:30, so I put alarm because if you ask me in the evening and I don’t put 
alarm, I will forget [laughing] so everything I do, I put it on my phone, and I write 
it down also.” 

Participant #8 explained that for everything she does, she puts an alarm on her phone and these 
alarms  reminds  her  of  what  she  need  to  do  30  minutes  before  the  event.  Participant  #8  also  
mentioned that if she does not use an alarm, she tends to forget. The signal/alarm emitted by her 
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mobile phone 30 minutes before a meeting mediates Participant #8’s perception. By hearing the 
alarm’s sound she is reminded of an upcoming event. The alarm sound amplifies her perception 
because it adds the auditory sense to the perception. Furthermore, this possibility has shaped 
Participant #10’s action because she uses this option to be reminded of upcoming appointment 
or events. 

Even  though participants  have  access  to  the  alarm on  their  mobile  phones,  not  all  of  them are  
reliant  on  the  use  of  this  possibility.  Participant  #2  elaborated  how  she  uses  the  alarm  on  her  
mobile:  

“I have a calendar, but it’s like a manual calendar, because [what] I like for 
calendars, I like it manually, like I don’t like the phone calendar, and there is all my 
classes and all any kind of meetings that I have, that I have noted down, so I always 
look at it quite often … Sometimes I also make extra alarm just to be sure, an alarm 
called meeting … on my cell phone I have an alarm called meeting, laundry, gym, 
and just like waking up you know [laughing].” 

Participant #2 explained that she mostly relies on her paper and pen calendar to be reminded of 
upcoming meetings and events, but in order to be sure, Participant #2 makes an extra alarm. So, 
the fact that she sometimes uses the alarms on her mobile phone just to be sure that she does not 
forget something and even though she is not reliant on it, but this shows that Participants #2’s 
way of living is influenced by the existence of this possibility.  

Furthermore, even though Participant #2 sometimes uses the alarm on her mobile phone but she 
mentioned that she cannot always trust her mobile phone’s alarm. She explained: 

“I wish the computers would have alarms; because, I don’t trust my phone so much. 
I am afraid it would, like I don’t know, die out or something.” 

Participant #2 explained that she was aware of the fact that because of certain circumstances, like 
battery problem, the alarm functionality on her mobile phone would not work as expected; 
therefore, she does not tend to completely rely on this functionality. 

The lack of trust towards proper functioning of the alarm on the mobile phones because of 
battery problem appeared also in Participant #4’s narrative. He explained:  

“Of course, I use alarm, otherwise, [laughing] I would never wake up until 9 or 10 
o’clock. I use the alarms, my mobile sometimes doesn’t work … sometimes I forget 
to close all my applications which are running in the background, so they consume 
the battery, in the morning when I wake up the phone is turned off and I wake up at 
12 … it was not really good for the company, because I was running out of time, so 
I  had  to  finish  with  pressure  …  I  have  got  my  new  iPad,  so  now  I  have  two  
electronic devices for alarm, so I do with both, so if this one doesn’t work the other 
one it has to work … But this is not a good solution; I have to find a better solution 
not to waste time on setting alarms on many devices.” 

Participant #4 explained that he uses the alarm on his smartphone to wake up in the morning. But 
he pointed that he cannot always rely on this possibility, because it might happen that the alarm 
will not work as expected because of battery problem. Because of this, to be sure, he sets two 
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alarms, one on his smartphone and one on his new iPad. The possibility to use the alarm on the 
mobile phone for waking up in the morning has helped to shape Participant #4’s lifestyle in a 
way that he uses it in order to wake up in the morning.  

The battery problem was not the sole reason that brought up by participants for not relying on the 
alarms on the mobile phones. Participant #11 elaborated why he does not completely rely on 
using alarms on his mobile phone. He explained: 

“My mobile calendar has failed me anyway, because, it had failed me one time, you 
know,  because  when  I  put  it  sometimes,  it  might  give  me  signal  I  wouldn’t  
remember, or I wouldn’t know, it just depends where I am … maybe my phone is 
not with me that moment, so if I get signal, I would not know … sometimes, I can 
even [turn] off my phone, maybe to have a short sleep ... sometimes, my mobile 
phone will be on silent, and when it’s on silent, if anything happens, I won’t know.” 

Participant #11 explained that even though his mobile phone’s alarm works as expected but to be 
notified, it depends on where he is when the alarm goes off. I mentioned that alarm sound 
amplifies the perception by adding the auditory perception but as Participant #11 explained, this 
amplification of perception may not work if one is far away to hear the sound of the alarm.    

Among participants, there were some who did not use any alarm at all. They shared their reasons 
why they do not use it. For instance, participant #9 elaborated why she does not use the alarm: 

“I never use the alarm [on my mobile phone] or I don’t like this um, technological 
alarming … I don’t know really, I have no clue, it’s, um, I think it’s, if I use them, 
maybe psychologically, I feel that a machine is controlling me and not I am 
controlling. So, I would rather [laughing] to go to forget [continue laughing] but not 
controlled by a machine … I want to be in control.” 

Participant #9 explained that since she does not want to be controlled by a machine, therefore, 
she never uses any alarm. Although the possibility to use the alarm functionality on her mobile 
phone invites Participant #9 to use it in order to be reminded of the upcoming events and 
appointments but she does not use this option because she does not want to be controlled by a 
machine. 

Finally, Participant #7 elaborated why she does not use the alarm: 

“I hate really alarm clocks, I don’t like that … I think I get stressed by the alarm. I 
don’t like bells ringing.” 

Narratives of participants #2, #4, #7, #8, #9, #10 and #11 showed how the alarms on the mobile 
phones may shape the perceptions, interpretations, actions and ways of living of  their  users.  It  
also  illustrated  what  participants  think  about  the  use  of  the  alarms  on  the  mobile  phone.   The  
narratives also brought forward the reasons why some participants do not use this possibility to 
be notified of upcoming events. In previous research, alarms were considered as an external 
memory  aid  since  they  have  the  ability  to  remind  their  users  of  upcoming  events  and  
appointments (Caprani, Greaney, and Porter, 2006). See chapter 2 for a description of external 
memory aid.  
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4.3 Notes on the Mobile Phone and Computer 
Notes on the mobile phone and computer were also identified as one of the devices/services that 
the participants used to facilitate their everyday life in remembering things. In this section, I will 
use the narratives of participants #4, #5, #10, #2, #9, and #1. In what follows, the narratives of 
the participants who use notes on their mobile phones or their computers are presented. 

Participant #4 described his experience of using notes on computer as follows: 

“So, I thought let’s try to remember things while I was discussing about our tasks 
through Skype and I said okay, this time I will not use the notes, I will not take it 
in writing and let’s see if  I  can remember all  those tasks … I completely forgot.  
That’s why from now on I take notes … I mean electronically … It is just a 
simple editor, you can say, and it is colorable. It is simple, it is very flexible, you 
can say, because you just write it whatever they say … you write, first, all the 
notes and then when you start working on those tasks … by default they are black 
… then you make it green, you know, so which means that you have finished it … 
for those task which you find it difficult or you cannot do it , you can just make it 
red,  so then you can discuss it  with your boss … So, it’s  like,  you see,  you have 
an image that it’s really good for your eyes, to see how much work you have done 
and how much left.” 

Participant #4 explained that he uses the text editor on his computer as a remembering device to 
keep track of the tasks that he must do for his job. Participant #4 explained how he colors his 
notes  and  what  each  color  means  to  him.  The  possibility  to  color  his  notes  on  the  text  editor  
mediates Participant #4’s perception in a way that by looking at his notes he can see how much 
work he has done and how much is left to be done. The possibility to color code his notes 
amplifies Participant #4’s perception because he can differentiate between different notes by 
assigning different colors to them. This differentiation would be more difficult if Participant #4 
had  to  use  a  single  color.  Furthermore,  the  possibility  to  color  code  his  notes  helps  to  shape 
Participant #4’s interpretation in a way that he assigns a meaning to each color and then when 
Participant #4 sees the note with a specific color, he understands what it means. For instance, for 
Participant #4 a note with green color means that  he has already done the task which that  note 
refers to. Furthermore, the possibility to color the notes invites him to do so, that is to color code 
his notes. Since Participant #4 uses this possibility, that is, he colors his notes that he takes, it 
means that Participant #4’s action is shaped by this possibility. 

In chapter two, I explained that an artifact if it is used simultaneously invites doing certain 
actions and inhibits other actions. The following quote from participant #5 shows how the use of 
the notepad in the computer has inhibited him from using the traditional sticky notes: 

“In notepad … I write them down and for example if it is like telephone number 
which I have to remember or there is one meeting with authorities or something 
like that  so it  is  very,  very important and in that  case … I just  write down very,  
very few details this time and why I am going, like meet Ebrahim for interview 
[laughing]. [Before] I had some stickers at some points like one of those yellow 
stickers  and  so  I  just  wrote  down  on  them  and  I  put  them  somewhere  so  that  I  
could see them.”  
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Participant #5 explained that how he uses the notepad on his computer to keep track of his 
important appointments and also to remember phone numbers. Participant #5 also explained that 
before using the notepad on his computer, he used to use sticky notes to keep track of 
appointments and things that needed to be remembered. The existence of notepad on participant 
#5’s computer has shaped participant #5’s action in  a  way  that  if  he  wants  to  remember  
something and if his computer is at hand, he writes them down on the notepad instead of writing 
it down on sticky notes or simply memorizing them. Participant #5’s narrative clarified that how 
the existence of notepad on his computer has invited him to use this possibility to remember the 
important appointments and how this possibility has inhibited Participant #5 from using the 
sticky notes. 

Another participant, Participant #10, also pointed that he uses the notes on his mobile phone to 
remember things. Participant #10 described his use of an application on his smartphone for 
taking notes as follows: 

“I  use  my smartphone  [an  application]  … I  think  it  is  called  memo … again  to  
know what I need [to buy]; I actually have something constantly on it: shopping 
list. So, I just, you know, add things. So when I have bought it, I delete those that 
I have already bought … if it is not grocery shopping, … for instance, if I have 
bought something that I like a lot, I wanna remember it, if it’s a special kind of 
brand  or  something,  then  I  note  the  name  of  that,  so  I  remember  …  or  IBAN  
number, I note that too here, because it’s something that I could repeatedly use, 
what could it be more? It could also be, um, password … it is more safe to have it 
on your memo on your cell phone than have it somewhere around like on your 
computer.” 

Participant #10 explained how he uses an application on his smartphone to keep track of his 
shopping list, to remember his IBAN number and his passwords. The possibility to keep the 
notes on an application on his smartphone has shaped Participant #10’s way of living in a way 
that Participant #10 constantly uses it for different activities such as remembering what he wants 
to buy, remembering his passwords and his IBAN number. This possibility invites Participant 
#10 to keep his passwords on the application and inhibits him from writing the passwords on a 
paper and put it around his computer. 

Furthermore, Participant #10 also elaborated how he makes use of the possibility to take notes on 
his computer: 

“I make lots of manuals, personal manuals for myself, how to use Ladok12, how to 
use database for courses and programs, how to use, um, the admission system … 
usually using Microsoft word … and I save it on my computer and usually have 
two copies of it, one on my flash memory and one in the system, if something 
goes wrong here, I don’t want to do all those manuals again.” 

Participant #10 explained that he uses Microsoft word on his computer to make manuals which 
guides  him  to  remember  how  to  use  a  system.  The  possibility  to  make  notes  on  his  computer  

                                                
12 Ladok is an online system which provides extended services to students, teachers and administrators of the 
Linnaeus University.  
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with  the  help  of  Microsoft  word  has  shaped Participant #10’s way of living in a way that 
Participant #10 makes manuals in order to remember the steps that he has to take while working 
with different systems at his work. 

The possibility to take notes on computer and mobile phone does not necessarily inhibit the use 
of traditional ways of note taking. For instance, Participant #2 explained how she uses both 
traditional and modern ways note taking: 

“When I read an eBook, I write down the page number [on the notepad], when I 
have to make a research about, like what I am working on right now for my mom, 
so if I have to do some research, then I write, this one, this one, this one there so 
it’s things that I do on my computer and I put it there and not the things that I do 
outside, I put them on my desk.”  

Participant  #2  explained  that  when  she  is  using  her  computer,  it  is  most  likely  that  she  takes  
notes on her computer. However, Participant #2 mentioned that she does not take notes on her 
computer for those things that she do outside. The possibility to take notes on the notepad 
application on her computer has shaped Participant #2 action,  in  a  way  that  in  addition  to  
traditional note taking she takes notes on the notepad on her computer. This possibility invites 
Participant #2 to use it instead of the traditional way of note taking on a piece of paper while 
Participant #2 is working on her computer. For times that Participant #2 is not using her 
computer, she uses the traditional way of taking notes on paper. Participant #2’s elaboration 
clarified how changes in her actions are context dependent (Ihde, 2009).  

Even though the participants have the opportunity to take notes on their computers or their 
mobile phones, not all of them used this possibility. Participant #9 elaborated why she does not 
use the possibility to take notes on her laptop: 

“Never; I never state my dates/appointments [on my laptop.] It is always on paper, 
maybe this is an old or old-fashioned method, but I like it and I think it is a habit 
from my father as I told you; my father lived in a time where there were no 
computers, nor digital devices.” 

Participant #9 explained that she never takes notes on her laptop. Even though Participant #9’s 
laptop provides her with the opportunity to keep track of her appointments, Participant #9 does 
not use this option and sticks to the traditional way. Even though this possibility invites 
Participant #9 to do so, there are other definitive factors, such as emotional attachment, that lead 
participant #9 to decide whether to use or not to use a possibility. 

Finally, another participant, Participant #1 explained why he does not use the possibility to take 
note on his smartphone to remember his shopping list: 

“I think having a piece of paper is easier, especially, while you are shopping, you 
know, with one hand you have to keep the basket [laughing] and I don’t feel like 
to have the cell phone in my hand while shopping. I prefer to put it in my pocket 
and even not to answer it if it rings [laughing].”  

Participant #1 explained that he prefers not to use the possibility to keep track of his shopping 
list on his mobile phone. Participant #1 mentioned that using the application for taking notes on 
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his smartphone may not be convenient in all situations, for instance, while Participant #1 is 
shopping; carrying his smartphone may inhibit him from doing what Participant #1 wants to do. 
Furthermore, ringing of Participants #1’s smartphone calls for his attention and invites 
Participant  #1  to  answer  his  phone  and  therefore,  inhibiting him  from  doing  his  task  at  hand  
which is shopping. 

Narratives of participants #4, #5, #10, #2, #9, and #1 showed that how the possibility to take 
notes on the computer and on the mobile phone may shape the perceptions and actions of their 
users. It also explained what participants thought about the use of notes on the computer and on 
the mobile phone.  The narratives also mentioned reasons why some participants do not use the 
notes. In the previous research, paper notes, sticky notes, post-it notes were considered as 
external memory aids (Caprani, Greaney, and Porter, 2006). See chapter 2 for the description of 
external memory aids. 

4.4 Contact List on the Mobile Phone 
The contact list on the mobile phone was identified as one of the devices/services that the 
participants used to facilitate their everyday life in terms of remembering the phone numbers. In 
this section, I will use the narratives of participants #5, #2, #4, #7, #12, #8, and #10. Participants, 
who were using contact list on their mobile phone, shared their experiences of its use. Some of 
the participants also pinpointed how this use has changed the way they remember the phone 
numbers. Participant #5 elaborated how he remembers the phone numbers: 

“It’s kind of difficult to remember the phone numbers so, it’s usually stored on the 
phone with automatically with the name there … if there is a phone number which 
is new or something like I don’t have my phone with me to enter it or something 
like that, then I usually write it down that on notepad because I either have phone 
or computer with me, so I can write it down like this is my sister’s new phone till 
I enter it in the phone, I just write it down somewhere.”  

Participant #5 explained that he usually stores phone numbers on his mobile phone. Participant 
#5 also elaborated that if he has not access to his mobile phone, he stores the phone number on 
his computer until he enters it in the contact list on his mobile phone. The possibility to store the 
phone numbers on his smartphone has shaped Participant #5’s way of living in a way that 
Participant #5 uses this option for remembering the phone numbers instead of memorizing them. 
Participant #5, simply, enters the phone numbers in the contact list of his smartphone or he 
writes it down on the notepad application until he inserts it in the phone. This possibility invites 
Participant #5 to use this option over other possibilities such as memorizing the phone numbers 
or writing them down on the phonebook. 

Participants #2, #4, #7, and #12 shared somehow the same experience as participant #5. Their 
explanations of how they remember the phone numbers are presented respectively. Participant #2 
described how she remembers the phone numbers: 

 “[The phone numbers,] it’s in my phone. I save it and but the Mongolia, like the 
people close to me again I know it by heart.” 
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Participant #2 explained that she inserts the phone numbers in her phone to be remembered. 
However, she pointed out that she remembers some of the phone numbers of people close to her 
by heart.   

Participant #4 described how he remembers the phone numbers as follows: 

“Oh,  I  am really  bad  at  remembering  phone  numbers  and  something  like  that,  I  
always use the phonebook.”  

Participant #4 explained his difficulty in remembering the phone numbers. Furthermore, 
Participant#4 pointed out that to overcome this difficulty, he always uses the contact list on his 
mobile phone to remember the phone numbers. Since Participant #4 always uses this possibility 
to remember the phone numbers, this shows how participant #4’s way of living is shaped by this 
possibility.   

Like previous participants, Participant #7 described how she remembers the phone numbers: 

“[For remembering phone numbers] I have my contact list in the cell phone. Some 
telephone numbers I do remember … But I have this contact list.” 

Participant #7 explained that even though she remembers some telephone numbers by heart but 
still she uses the contact list on her mobile phone to remember the rest of the phone numbers. 

Along the same lines, Participant #12 described how he remembers the phone numbers as 
follows: 

“From time to time, I also write it down on a note, but it’s more seldom actually, 
most  often  I  put  the  most  important,  well,  the  important  phone  numbers,  I  add  
them to my contact list.”  

Participant #12 explained that he inserts the important phone numbers in the contact list on his 
mobile phone. However, Participant #12 pointed out that from time to time, he writes down some 
of the phone numbers instead of inserting them in his mobile phone. Participant #12’s 
elaboration showed that how Participant #12’s action is shaped by the use of the contact list on 
his mobile phone. That is, Participant #12 seldomly keeps the new phone numbers on notes and 
instead he keeps the important ones on his mobile phone’s contact list. 

Moving on, Participant #8 elaborated how her way of living in terms of remembering the phone 
numbers has shaped after the emergence of mobile phones: 

“I don’t remember new phone numbers; I remember old ones before mobile come, 
now if I get a new number, I just put it on my phone and then it’s gone from my 
head; but I can remember like my house phone since I was a kid, my best friends 
numbers since I was a kid, taxi, hospital, the ordinary one that I have been using 
before mobile. So, that one has made me not remember phone numbers.” 

Participant #8 compared her way of remembering the phone numbers before and after the 
emergence of mobile phones and the possibility to keep the phone numbers on the contact list. 
Participant #8’s elaboration showed that how the possibility to keep the phone number on her 
mobile phone has inhibited Participant #8 from memorizing the new phone numbers and instead 
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it has invited her to use this possibility in order to remember the phone numbers for future use. 
Furthermore, Participant #8 explained that she uses another option for finding the phone 
numbers: 

“Yeah, and I use Google a lot because, I have so many things to remember, so the 
things I don’t need to remember like mobile number … and that means I just 
search for the person, so I don’t need to remember.” 

Participant #8 explained that  she uses Google to search for people’s phone numbers as well  as 
using the contact list on her mobile phone. The possibility to find people’s phone number online 
has shaped Participant #8’s action in a way that Participant #8 does not memorize the phone 
numbers and instead she searches for people’s phone numbers online. This option prescribes 
Participant #8 to go online and to search for the person’s number there instead of memorizing it. 

Finally, participant #10 described his way of remembering the phone numbers: 

“I don’t [memorize phone numbers] … the only phone number that I remember is 
my  own,  and  sometimes  I  have  problem  with  that  too,  because  I  seldom  call  
myself, so I don’t and that is a problem, I have thought about it myself, what do I 
do if I lose my smartphone, well, all the contacts are gone.” 

Participant #10 explained that he does not memorize the phone numbers; instead, Participant #10 
inserts the phone numbers into the contact list on his smartphone. The possibility to keep the 
phone numbers on his smartphone’s contact list has shaped Participants #10 way of living in a 
way  that  he  does  not  tend  to  memorize  the  phone  numbers  or  insert  it  in  a  paper  phonebook.  
Participant #10 instead enters the phone numbers in the contact list on his smartphone. 
Furthermore, Participant #10 understands that this might become somehow problematic since he 
is aware of implications that might happen if he loses his smartphone. 

Narratives of participants #5, #2, #4, #7, #12, #8 and #10 showed how the possibility to keep the 
phone numbers on the contact list of a mobile phone may shape ways of living of their users and 
the implications that this use have on remembering. It also illustrated what participants think 
about the use of contact list on the mobile phone. In the previous research, remembering phone 
numbers was considered as an example of retrospective memory (Maylor, et al., 2002). As 
explained in chapter 2, retrospective memory refers to remembering what has happened in the 
past. 

4.4.1 Program of Action an Extended Analysis
The analysis can be extended by using the notion of program of action (Latour, 1992; Verbeek, 
2006). As explained in chapter 2, program of action is an intention to do something. Here, the 
program of action of the user of the contact list is to remember the phone numbers for future use. 
The program of action of the contact list on the mobile phone (that is inscribed into it by its 
designer) is to store the phone numbers for later use. These two programs of action may combine 
in the following way: the user delegates the task of remembering the phone numbers to the 
mobile phone’s contact list and tries not to memorize the phone numbers anymore. This can be 
seen in the narratives of participants #10, #8, #12, #4, and #5. 
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4.5 Bookmark Option on the Web Browser 
The bookmark option on the web browser was identified as one of the devices/services that the 
participants used to facilitate their everyday life in terms of remembering the web addresses. In 
this section, I will use the narratives of participants #1, #10, #12, #5, #6, and #8. Participants, 
who were using the bookmark option on the web browser, shared their experiences of its use. 
Participant #1 described how he uses the bookmark option: 

“I use other devices, my laptop, to save my, for example, the passwords, I use the 
bookmarks in my browser to save the places that I have to visit later on and I  
categorize them, so, there are other medias that I use for remembering.”  

Participant #1 explained that in addition to other media to remember things, he uses the 
bookmark option on the web browser to remember the website addresses. The possibility to store 
the website addresses for future visit by using the bookmark option in the web browser, has 
shaped Participant #1 lifestyle in  terms  of  remembering  the  web  addresses  in  a  way  that  
Participant #1 uses this possibility in order to remember the website addresses. 

By the same token, Participant #10 explained why he uses the bookmark option on the web 
browser: 

“I  bookmark  them  [the  website  addresses],  of  course  some  of  them  are  easy  to  
remember, but since I have about maybe hundreds of pages that I constantly 
check,  I  cannot  remember  them,  so  I  just  bookmark  them.  And  I  do  save  my  
bookmarks.” 

Participant #10 explained that since he constantly visits hundreds of websites, it is difficult for 
him  to  remember  or  to  memorize  all  of  them;  therefore,  he  uses  this  possibility.  Here,  the  
possibility to bookmark the web addresses on the web browser shapes Participant #10’s action, 
in a way that instead of memorizing the web addresses, Participant #10, simply, bookmarks 
them. The bookmark option prescribes participant #10 to bookmark the website address that he 
wants to remember later instead of memorizing it. This can be described further in terms of 
translation of action. Translation of action which takes place here is that: Instead of memorizing 
the website address, or writing the website address on a piece of paper, Participant #10 presses 
the bookmark button. This possibility invites Participant #10 to: delegate the remembering of a 
website addresses to the bookmark option. Furthermore, this possibility inhibits Participant #10 
to: memorize the website addresses, taking notes of the website addresses, etc. 

Use of the bookmark option on the web browser to keep track of the web addresses for future use 
also appeared in Participants: #12, #5, #6, and #8 narratives as well. Their descriptions of how 
they use this option are presented respectively. Participant #12 described how he remembers the 
website addresses:  

“If it is an important website for me, then I make it bookmarked, that’s it 
actually.” 

Participant #12 explained that he uses the possibility to bookmark the web addresses to 
remember the important website address.  

Similarly, Participant #5 elaborated how he remembers the web addresses:  
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“Well, the most important web addresses are bookmarked, when I browse the 
web.” 

By the same token, Participant #6 described how she remembers the website addresses as 
follows: 

“I save them [the website addresses] as favorites, bookmarks.” 

Finally, Participant #8 explained that he bookmarks the website addresses that he visits most 
often:  

“The [websites that] I use most often, I have it in favorites.”  

Narratives of participants #1, #10, #12, #5, #6 and #8 showed that how the possibility to keep 
track of the website addresses with the help of bookmark option on the web browser may shape 
ways of living and actions of its users.  

4.6 Online Banking and Automatic Payment of the Bills 
Online banking and automatic payment of the bills were identified as services that the 
participants used to facilitate their  everyday life in terms of remembering to pay their  bills  and 
invoices on time. In this section, I will use the narratives of participants #7, #3, #8, #10, and #5. 
Participants, who were using the online banking and automatic payment of the bills, shared their 
experiences. Furthermore, participants who were not using this possibility explained their 
reasons as well. Participant #7 described how she pays her bills as follows:  

“[I pay my bills] by the internet … I have this … folder, whatever, I put my bills 
in and I have lot of them on Autogiro, they [are paid] automatically … so, it’s the 
way. [Therefore,] you don’t have to, um, do your bills by writing it down, I don’t 
know what you call it, this old-fashioned way.” 

Participant #7 explained that she pays her bill online. Furthermore, Participant #7 explained that 
she uses Autogiro to pay lots her bills automatically. The possibility to pay bills online shapes 
Participant #7’s action in a way that  instead of going to a bank to pay the bills,  Participant #7 
pays her bills online. Furthermore, the possibility of paying bills automatically, by autogiro, 
relieves Participant #7 from remembering the due dates. This possibility invites Participant #7 to 
do the payments online instead of going to the bank to do it. 

Similarly, Participant #3 shared almost the same experience as participant #7: 

“I  have an Autogiro so it  [the payment of the bills]  goes directly,  so the rent for 
the apartment and the electricity, it goes directly ... Small other bills, I pay them 
by computer.”  

Participant #3 explained that she uses Autogiro to pay most of her bills automatically while she 
pays the rest by using the computer.   

By the same token, Participant #8 described how she uses the possibility to pay her invoices 
online and automatically: 
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“I  use  Autogiro  a  lot,  at  least,  when  they  are  the  same  kind  of  money.  Yeah,  
because, those one who change, I don’t like to have an Autogiro, because then I 
don’t think I know if there is money or not and I put my bills in a special place, 
and every 25, I sit down, and even my phone reminds me about that, to give a sign 
that please go and sit and pay your bills.”  

Participant #8 explained that she uses Autogiro to pay those bills that the amount of money does 
not change from month to month. Furthermore, Participant #8 explained that for those bills that 
the amount varies from time to time, she plans to pay them online on the 25th day of the month 
and  that  an  alarm  on  her  mobile  phone  reminds  her  of  this.    The  possibility  to  pay  the  bills  
automatically online has shaped Participant #8’s action in a way that she pays a lot of her bills 
automatically  online  by  the  use  of  Autogiro  and  the  rest,  she  pays  them  online  but  not  
automatically instead of going to a bank. Furthermore, Participant #8 does not need to remember 
the due dates of some of the bills because they are paid automatically.  

Furthermore, Participant #8 expressed her concern about using the automatic payment for certain 
kinds of invoices. This concern appeared in participant #10’s narrative as well: 

“I have a few of them [, invoices,] that are automatically withdrawn from my 
account [by Autogiro] … but … because I want to have control to see how much I 
spend on stuff, so … they send a bill to my, um, address and as soon as I get the 
bill, I pay it.” 

Participant #10 explained that he uses the automatic payment for paying few bills and not all of 
them because he wants to have control over his expenditure.  The possibility to automatically 
pay the invoices via Autogiro has added to Participant #10’s options of paying the bills. 
Participant #10 uses this option to pay some of his bills automatically. He delegates the task of 
paying some of the invoices to the autogiro option. Furthermore, Participant #10 understands this 
mediation as something that takes the control from him over his expenditures; therefore, 
Participant #10 does not tend to use this option for all his expenditures. This losing control over 
his expenditures if Participant #10 uses the Autogiro for all of his transactions is the emergent 
property of this mediation.  

Even though the participants could pay the bills online and automatically, not all of them used 
this possibility. Participant #5 elaborated why he does not pay his bills online: 

“I don’t try to pay it [the bills] online because I am registered with ACB bank and 
the problem is that the online service is in Swedish, so it is kind of a tricky 
business  …  I  didn’t  see  the  option  where  you  can  pay  a  single  time  payment  
online and not automatically, because I don’t like automatic payments because I 
need to know the balance monthly so it’s not like [automatically] deducted and I 
needed that money for something else.”  

Participant #5 explained that since the online payment service of his bank was in Swedish and he 
could not be completely sure whether he chose the right option, therefore, he does not use this 
possibility.  Even though there is the possibility to pay his bills online via internet bank, and this 
possibility invites Participant #5 to do so, he does not use this option because the language of the 
system is different from Participant #5’s mother tongue and he is afraid that he chooses the 
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automatic payment instead of single payment which takes away Participant #5’s control over his 
expenditure.  This shows that the context in which the service is provided may have implication 
on the appropriation of the service by the user. 

Narratives of participants #7, #3, #8, #10and #5 showed that how the possibility to pay the bills 
online and automatically may shape ways of living and actions of  its  users.  In  the  previous  
research, remembering to pay the bills and invoices on time was considered as an instance of 
prospective memory (Maylor, 1998). See chapter 2 for the definition of prospective memory. 

4.6.1 Script and Program of Action an Extended Analysis
The analysis can be extended by using the notions of script, and program of action. As explained 
in chapter 2, the program of action is an intention to do something and the script is “the program 
of action or behavior that an artifact invites” (Verbeek, 2005, p. 160) or the built-in prescriptions 
according to Latour (1992, cited in Verbeek, 2005). We saw that some of the participants such as 
participant #10, #8, and #3 used Autogiro to pay some of their bills automatically. Here, the 
script can be read in the following way: use Autogiro if you want to pay your invoices 
automatically. Furthermore, the program of action of the user of the Autogiro service may be to 
pay the invoices on time and the program of action of the Autogiro service is to automate the 
payment of the invoices. Finally, the resulting program of action from the combination of these 
two programs of action is that the user of this service delegates the task of remembering to pay 
the bills on time to the Autogiro service.   

4.7 Global Positioning System (GPS) and Online Maps 
Global Positioning System (GPS) and online maps were identified as services that the 
participants used to facilitate their everyday life in terms of remembering the addresses and 
remembering directions to an address. In this section, I will use the narratives of participants #1, 
#4, #5, #10, #9, #6, #3, #7, #8 and #11. Participants, who were using the GPS and online maps, 
shared their experiences. Furthermore, participants who did not have access to the GPS 
explained how they remembered the addresses. Participant #1 described how he remembers the 
addresses to a location:   

“Actually, I am quite bad in remembering addresses, so, I always use my phone 
and I even don’t save them, I don’t store them, I just use GPS services to find the 
location  and  then  go  to  it.  Not  remembering;  if  I  go  to  that  place  several  times,  
automatically, I remember it next time, but I try my best not to remember it, you 
know [laughing] … Because it’s not important for me to remember the places, to 
remember the addresses that every day they are exposing to be changed 
[laughing].”  

Participant  #1  explained  that  he  uses  the  GPS  on  his  mobile  phone  to  find/remember  the  
addresses. Participant #1 also explained that since he can find the addresses via GPS, he does not 
try  to  remember  it.  The  possibility  to  find  an  address  or  location  using  the  GPS  on  the  
smartphone invites Participant #1 to use it over other traditional ways of navigation such as using 
a traditional map. Therefore, it can be said that this possibility has shaped Participant #1’s 
action in such a way that  Participant #1 does not tend to use a traditional map or to memorize 
addresses. Participant #1 simply uses the GPS on his smartphone to find the addresses.  
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The use of GPS to find addresses also appeared in Participant #4’s narrative. Participant #4 
described how he finds the addresses as follows: 

“… Then you have those maps, GPS, where they can point you in the exact ways 
[laughing]. You don’t need to ask people, to bother people, where is this address? 
Where is that? So, basically, everything is done by electronic devices, no more 
those maps … the traditional maps … I use those electronic devices, which are 
more flexible, faster, and you know, you can do your things faster … It’s like 
these kinds of software like electronic devices and smartphones that make your 
life really easier. Much, much more easier ... And one of the most benefits is that 
it shows you your current location [laughing] whereas you don’t see it on the 
traditional map [laughing]” 

Participant #4 explained that he uses the GPS to find the addresses. Participant #4 further 
explained that using the GPS relieves him from bothering other people by asking addresses and 
that GPS points the exact directions to reach a location. Participant #4 also pointed out the 
flexibility and rapidness of using the GPS. The possibility to find desired locations via GPS helps 
to shape Participant #4’s perception because he can see where the exact ways to a location are. 
In addition, GPS amplifies Participant #4’s perception by showing the current location on the 
map something which was not easily achievable in the traditional maps. Furthermore, this 
possibility shapes Participant #4’s action since instead of asking people to find an address, 
Participant  #4  uses  the  GPS.  The  possibility  to  find  locations  invites Participant #4 to use that 
instead of other possibilities such as asking people or using traditional maps. 

Comparison of finding/remembering the addresses with and without the GPS appeared in the 
narrative of Participant #5. Participant #5 compared now that he has the GPS on his smartphone 
with the past that he did not have a smartphone: 

“[If I wanted to go somewhere,] I called them [my friends] and asked: How can I 
get there? But recently, with my smartphone, actually I have a GPS on it, so I 
know where I am going [laughing] … with the GPS, you [are] no longer lost 
somewhere, so you know where exactly you are, so you don’t have to stop other 
people and say “hey, where am I going?”  

Participant #5 explained that before using the GPS, he had to call his friends to ask how he could 
get to a place or to stop people on his way to the place to ask for direction; while now by using 
the GPS, he no longer needs to ask other people. The GPS mediates Participant #5’s perception 
in a way that Participant #5 can see where he is going. The map on the GPS provides Participant 
#5 with a representation of the world where he can see where he is and how he can get to his 
desired place. The possibility to find addresses via GPS has shaped Participant #5’s action in a 
way that  instead  of  calling  his  friends,  what  Participant  #5  used  to  do  before,  he  relies  on  the  
GPS on his smartphone to find out about the directions to a location. This possibility invites 
Participant #5 to use it in order to find locations instead of calling his friends or stop other people 
for asking for direction. Therefore, a translation of action happens here. 

Continuing with comparison, Participant #10 shared his experience by comparing the use of the 
GPS on his smartphone with a standalone GPS device:  
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“[GPS on the smartphone has] this user friendly interface that I liked a lot, for 
instance, if there was a turn, I got the information in good time, and I could see 
before  I  was  to  make  the  turn,  how  it  looked  …  whereas  when  I  used  …  
“TomTom” … models, it was horrible, it said something like there is a hundred 
meter before turn, when I was actually about 50 meters from the turn, 30 meters 
from the turn, so I missed the turns all the time, before I understood it means now 
… the … important thing is that … how they show you to use these maps … so if 
it is hundred meter, I wanna … be sure, it’s hundred meters, it’s not ten meters so 
that I miss it.” 

Participant #10 explained how different experiences he got from using different GPS devices. 
Participant #10 expressed his satisfaction of using the GPS on his smartphone by saying that he 
could see the turn on the screen exactly before the turn.  Here, the GPS mediates Participant 
#10’s perception, since Participant #10 can see the world through the GPS; the GPS provides a 
representation of the world. But it reduces the  world  into  what  is  seen  on  the  GPS’s  screen,  it  
also transforms the three-dimensional world into a two-dimensional representation of it. 
Furthermore, Participant #10 explained his experience of using a standalone GPS device, 
TomTom. The standalone GPS device mediates Participant #10’s interpretation too, since 
Participant #10 sees, or reads the map on the GPS screen, and then, the suggestion “to turn in 
100 meters” is interpreted as “to turn now” by Participant #10. 

Using the GPS as a guide to remember the addresses appeared in the narrative of Participant #9. 
Participant #9 explained how GPS has helped her to find directions in Europe and how she uses 
it: 

“You know Europe is very, um, branched, and although it is very organized, it is 
wide,  I  don’t  remember I  had a problem in my country,  it  was like the plan was 
here [pointing to her head], and the “karta” [the map] was here [pointing to her 
head again]. But in Europe, I never bothered myself in remembering … the GPS 
is  my  guide  …  For  example,  I  want  to  come  to  you;  I  write  your  name,  so  the  
GPS will  go to your name but he knows where this is  … without it  [the GPS] I  
cannot, this is the only thing I cannot live without [laughing] … of course, after 
many times you go to the person, it becomes like automatic … It’s very helpful, I 
am really grateful to the person who invented it [laughing].”  

Participant #9 explained that she uses the GPS to find addresses and since she uses the GPS, she 
never bothers herself to remember the addresses. Furthermore, Participant #9 pointed to the 
‘embodied knowledge’ that she had of the places in her home country, the one that she did not 
possess when she came to Europe and because of that she started to use the GPS. Therefore, here 
the GPS mediates between Participant #9 and her world. GPS possesses the ‘embodied 
knowledge’ of the places in Europe that Participant #9 doesn’t possess. GPS mediates 
Participant #9’s perception because she can see where she is and where she is going. The GPS 
provides Participant #9 with a representation of the world. Furthermore, the possibility to find 
directions  to  a  place  with  the  help  of  GPS  has  shaped Participant #9’s actions in a way that 
Participant #9 delegates the navigation to the GPS and as a consequence, the GPS becomes 
Participant #9’s guide. 
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Participants who did not have access to the GPS explained their experience as well. They 
described how they find/remember the directions to a desired location. For instance, participant 
#6 explained her experience as follows: 

“I don’t have anything like GPS or something because my phone is not internet 
enabled, so, I cannot check while I am on my way, so I have to check before, 
somewhere  online  usually,  and  then  write  down,  or  print  out  the  description  or  
take a map with me and then find the way, so … If I had a smartphone, I would 
definitely use,  um, for this and also for,  I  don’t  know, like train schedule or bus 
schedule or something like this … if I miss a train … then I have more choice to 
check what does happen.  It would be very convenient but because I don’t have 
the technology to use it, I don’t use it.” 

Participant #6 explained that she does not have access to the GPS on her mobile because her 
mobile is not internet enabled. Therefore, Participant #6 uses online maps to find out how she 
can get to a place. The online services for finding directions to an address mediate Participant 
#6’s perception because through the use of these, Participant #6 can see how she can get where 
she wants to be. Participant #6 also pointed to the possibility of checking the train and bus 
schedules via smartphone. Participant #6 explained that if she had a smartphone, she could check 
the bus or train schedules and see what her choices were. The possibility to check the bus or train 
schedules on the smartphone helps to shape Participant #6’s perception because she can see 
when  the  next  train  or  bus  arrives  and  what  her  alternative  options  are.  This  possibility  also  
amplifies Participant #6’s perception because Participant #6 can see more options and in 
consequence, she will have more choices to make. 

In a similar manner, Participant #3 explained how she finds the direction to a location: 

“I  go  to  internet,  and  I  can  write  the  name and  telephone  number  of  the  person  
that I should visit and then I got a map that I can see.” 

Participant  #3  explained  that  to  find  an  address,  she  goes  online  and  enters  the  name  and  
telephone number of the desired person and in consequence she can see the map which points to 
that  person’s  address.  The  possibility  to  find  the  maps  to  the  addresses  of  the  people  on  the  
internet shapes Participant #3’s perception because Participant #3 can see on the map the 
locations and the addresses of the people she is supposed to visit. This mediation, finding maps 
and addresses on the internet, amplifies Participant #3’s perception because in addition to the 
addresses, she can see on the map where she is supposed to go. Furthermore, this possibility has 
also shaped Participant #3’s action because instead of using the traditional ways of finding the 
addresses, Participant #3 prefers to go to the internet to do so. Therefore, it can be said that this 
possibility invites Participant #3 to use this way of finding the addresses instead of the other 
possible ways. 

The possibility to find addresses via online services was also appeared in the narratives of 
participants #7, #8, and #11 as well. Their elaborated how they use this possibility. Participant #7 
described her experience as follows:  

“I  don’t  have  a  GPS  in  my  cell  phone  ...  my  husband  has,  um,  but  I  use  the  
internet and Hitta.se [to find out about directions], and … I print it out [instead of 
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memorizing  the  directions]  ...  And  I  have  this  book  of  roads,  Billatlas,  and  I  
always have that in the car.” 

Participant #7 explained that since she does not have access to the GPS via her mobile phone 
therefore, she uses the website Hitta.se to find the addresses and she prints out the map. 
Participant #7’s explanation shows how her actions are shaped by the emergence of these online 
services even though she always keeps a map of the roads in her car.   

In a similar manner, Participant #8 described how she finds the addresses:  

“[To find directions to a place] I go to eniro.se and find the map how to drive or 
and since I don’t, if I am driving, I don’t like to be on phone, so … I print it out 
… before, I had a map in my car … this for Sweden.” 

Participant #8 explained that she uses the website eniro.se to find the directions to a location and 
then she prints it out. Participant #8 also pointed out that before the emergence of this possibility; 
she used to keep a map in her car. The possibility to find the addresses via online services has 
shaped Participant #8’s action since she uses this possibility over other possibilities. 
Furthermore, the fact that Participant #8 no longer keeps a map in her car shows how her way of 
living is changed by this possibility.       

And finally, participant #11 described how he finds the addresses and directions to an 
address: 

“The map you can find it in the internet; you don’t need to have a big map and 
walking on the street and if it happens that you are driving, I mean, you are going 
by car, you can use your GPS and with the help of GPS, it is very easy when you 
are driving.” 

Participant #11 explained that instead of carrying a big map on the street he goes online to find a 
map  to  an  address.  Participant  #11  further  explained  that  he  uses  the  GPS  as  well  to  find  an  
address while he is driving. The possibility to find addresses and directions on the internet or via 
the use of GPS has shaped Participant #11’s action in  a  way  that  he  goes  online  to  find  an  
address or directions instead of carrying a big map while he is walking on the street. 

Narratives of participants #1, #4, #5, #10, #9, #3, #7, #8 and #11showed that how the possibility 
to find/remember addresses and directions with the help of the GPS or the online maps may 
shape perceptions, interpretations and actions of its users. 

4.8 Notifications 
Notifications provided by Facebook and Skype and email notifications were identified as 
services  that  helped  participants  to  be  reminded  of  specific  dates  such  as  birthdates.  In  this  
section, I will use the narratives of participants #4, #5, #8, #2, #6, and #11. Participants, who 
were using notifications to be reminded of specific dates, shared their experiences. For instance, 
Participant #4 explained how he remembers an upcoming birthday:   

“I  don’t  remember,  I  mean,  um,  I  am  really  bad  at  remembering  this  kind  of  
birthdates and phone numbers and … so I, you know what, you don’t need to 
remember the birthdates because Facebook, it shows you all the birthdates for 



58 
 

everyone, so you don’t, it’s like extra information on your memory, it just takes 
space … I can just go [to Facebook] okay, for the person which I am interested 
about the birthdate, I can just go look that person, it shows the birthdate and the 
phone number, email, …” 

Participant #4 explained that he browses his Facebook account to remember the birthdays of the 
desired persons. Therefore, he does not try to remember the birthdates by himself. The 
possibility to find out about the birthdate of a person on Facebook has shaped Participant #4’s 
action in a way that he does not try to memorize the birthdates, instead, Participant #4 checks the 
birthdate of the person he is interested to remember on Facebook. This possibility invites 
Participant #4 to use this way instead of memorizing the birthdates. Here, a translation of action 
takes place (Verbeek, 2006) that is: instead of memorizing the birthdate or writing it on a piece 
of paper, use the Facebook. This possibility invites Participant #4 to delegate the remembering of 
a birthday to Facebook notification service. In consequence, this possibility inhibits participant 
#4 from memorizing the birthdates or taking notes. Participant #4’s program of action is to 
remember a specific birthday. The program of action of the Facebook notification service is to 
notify its user of an upcoming birthday. Finally, the resulting program of action is the delegation 
of remembering a specific birthdate to the Facebook notification service. 

In a similar manner, Participant #5 described how he remembers the upcoming birthdates: 

“This is actually a huge problem for me because I am horrible with dates, um, but, 
I just remember like couple of people’s birthdays and the rest of them, um, I just 
use Facebook or something like, or Skype, because it notifies me, so I can see it 
then, I can, I know then, okay, that’s that person birthday today … It’s good 
because it keeps people like me out of trouble [laughing]. You might not want to 
say  to  your  girlfriend,  yeah,  hey,  I  forgot  your  birthday  [laughing],  I  am  sorry!  
[continues laughing.]” 

Participant #5 explained that Facebook or Skype notifies him of the upcoming birthdates. 
Participant #5 pointed out that even though he remembers the birthdate of couple of persons but 
to remember the rest of birthdates, he makes use of Facebook and Skype notifications. The 
possibility that brought by Facebook’s birthdate notification or Skype to be reminded of 
upcoming birthdates, has mediated Participant #5’s action in way that he does not memorize the 
birthdates, instead Participant #5 relies on this features of Facebook and Skype. Or to say it in 
other words, Participant #5 delegates the task of remembering to the Facebook notification and 
Skype. This possibility invites Participant #5 to use it instead of other possibilities such as 
memorizing the birthdates or taking note. In addition, Participant #5 understands this mediation 
to be a good one since it keeps him out of trouble. Notification also mediates Participant #5’s 
perception, since he can see what is going on in the world in terms of birthdates. 

Remembering specific dates with the help of notification appeared in other participants’ 
narratives as well. Participant #8 described how her way of remembering the birthdays has 
changed by the advent of new IT services: 

“The one who is close, I remember by myself [their birthdates], and the one who 
is not so close, I have it in my calendar on my phone, I have birthday remember 
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[notification] on my Hotmail, through Facebook [laughing] … [Before] I write it 
down in my calendar.” 

Participant #8 explained that before the emergence of modern ways to remember the birthdates, 
she used to write them down in her calendar. The possibility of remembering birthdates by the 
mediation of some technologies like Facebook and email notification has shaped Participant 
#8’s action because Instead of writing down the date on her calendar, Participant #8 is reminded 
of the upcoming birthdates by the notifications.  

By the same token, Participants #2 described how she remembers a specific date such as a 
birthday: 

“[The birthdate of] close friends I know by heart, unclose friends [laughing] it’s 
like Facebook.” 

Participant #2 explained that if she does not remember a person’s birthday by heart, she finds 
about it on Facebook. The fact that Participant #2 browses her Facebook to find out about the 
birthdates that she does not remember shows how Participant #2’s way of living has changed in 
terms of remembering the birthdates.   

Finally, participant #11 described how he gets notified of the specific dates such as birthdates:  

“When your Facebook is connected to your email, they send [birthday] 
notifications to your email, so if it happens that you are not in Facebook, if you go 
to  your  email  like  Yahoo,  you  see  the  names,  so  that  you  can  wish  them happy 
birthday and things like that.” 

Participant #11 explained that he gets the birthdate notifications in his email and in consequence 
Participant #11 is reminded of upcoming birthdates. The notification amplifies participant #11’s 
perception because he can find out about the upcoming dates and see what is going on in his 
world in terms of birthdates. 

Narratives of participants #4, #5, #8, #2, #6, and #11 showed that how the possibility to get 
notified of the specific dates such as birthdays via Facebook, Skype and email may shape 
perceptions, actions of its users. 

4.9 Summary of the Findings 
In this chapter, I presented the identified ICT-enabled devices and services that the participants 
were using in order to facilitate their everyday life in terms of remembering. In this study the 
following ICT-enabled devices and services were identified: 1) Calendars on mobile phones, 
computers, and online calendars, 2) Alarms on mobile phones, 3) Notes on the mobile phone and 
computer,  4)  Contact  list  on  the  mobile  phone,  5)  Bookmark  option  on  the  web  browser,  6)  
Online banking and automatic payment of the bills, 7) GPS and online maps, and finally 8) 
Notifications. Furthermore, I presented how these devices and services mediated their users’ 
perception and action based on the users’ own narratives. For instance, the analysis showed that 
how the alarm’s sound may amplify the perception by enabling the auditory sense; or, how the 
GPS reduces the perception by representing the three-dimensional world in two dimensions; or, 
how the ability to store the phone numbers on the contact list of the mobile phone invites the 
users  to  use  this  possibility  and  at  the  same  time  inhibits the users from memorizing the new 
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phone numbers; consequently, if the users use this possibility, they delegate the  task  of  
remembering the phone numbers to the contact list on the mobile phone. Finally, narratives of 
the users who were not using some of these ICT-enabled devices and services were discussed 
and elaborated with the help of concepts such as readiness-to-hand, embodiment relation, and 
alterity relation. For instance, the analysis showed that the difficulties in using the touchscreen 
on the mobile phone may prevent the device to be completely embodied by its user. Therefore, 
the user remains in an alterity relation with the device. 

To recapitulate, concepts such as amplification / reduction of perception, invitation / inhibition of 
action, delegation, program of action, script, embodiment relation, and alterity relation helped to 
make sense of the narratives.  
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Chapter 5: Discussion  
In this chapter, the findings of this thesis are discussed. This thesis aimed to study the everyday 
use of ICT-enabled memory aids in order to understand and to describe how they shape/mediate 
experiences  and  actions  of  their  users.  The  thesis  took  a  qualitative  approach.  To  perform  the  
qualitative study, 12 participants were interviewed and the interview sessions were recorded by 
voice recorder. The interviews were, then, transcribed verbatim. The transcripts, then, were 
analyzed by applying the concepts in the theoretical framework. As for theoretical framework, 
‘Technological Mediation’ was adopted to conduct the study. Technological Mediation as a 
theory provides concepts suitable for explorations of the phenomenon of human-technology 
relation 
    
As Hart (2005) suggests, the discussion chapter should provide “a discussion of the degree to 
which the research has answered the questions” of the research (Hart, 2005, p. 100). The first 
research question of this study was to identify what ICT-enabled devices and services were being 
used by the participants in order to support their memory. As it became evident from the 
previous chapter, the participants were using a range of ICT-enabled devices and services so as 
to facilitate their remembering. The identified ICT-enabled memory aids were: 1) Calendars on 
mobile phones, computers, and online calendars, 2) Alarms on mobile phones, 3) Notes on the 
mobile  phone  and  computer,  4)  Contact  list  on  the  mobile  phone,  5)  Bookmark  option  on  the  
web browser, 6) Online banking and automatic payment of the bills, 7) GPS and online maps, 
and finally 8) Notifications.  Some of these memory aids,  in the traditional form and not in the 
ICT-enabled form, were identified in the previous research such as the contact lists, the sticky 
notes,  the  alarms,  and  the  calendars  (Kapur,  Glisky,  and  Wilson,  1995;  Caprani,  Greaney,  and  
Porter, 2006). This study contributed to the previous research by identifying the GPS and the 
online maps, the notifications, the bookmark option on the web browser and the automatic 
payment  of  the  bills  as  devices  and  services  that  the  participants  were  using  to  facilitate  their  
everyday life in terms of remembering.    

The second research question of this study was to identify how the use of ICT-enabled memory 
aids shaped participants’ experiences. Experience of a participant relates to the way that a 
particular participant perceives and interprets the world in which she finds herself. In chapter 
two, I explained that, according to scholars and philosophers of technology, technological 
artifacts may shape the experience of their users (Ihde, 1990; Verbeek, 2006). Technological 
artifacts do this by mediating the perception and interpretation of the reality. It was also 
explained that this mediation, transforms the perception either by amplifying or by reducing the 
perception (ibid.). Therefore, the amplification of the perception and the reduction of the 
perception are two of the key concepts in the theoretical framework that, in this study, helped to 
analyze and make sense of the narratives in the following way: Knowing that technological 
artifacts mediate perception by amplification or reduction, narratives of the participants were 
searched for clues that pointed to these facts. For instance, it was shown that the sound of an 
alarm amplifies the perception of its user by enabling the auditory sense. As another example for 
amplification,  it  was  shown  that  GPS  has  the  ability  to  amplify  the  perception  of  its  user  by  
showing the current location of the user on the GPS screen. In respect to the reduction of the 
perception, it was shown, for instance, that GPS reduces the perception by representing a two-
dimensional representation of the three-dimensional world on the GPS’s screen. The findings 
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that provided the answer for the second research question were almost similar and the concepts 
within the theoretical framework could be applied to them (or to say it in other words, the 
findings could be fitted to the theoretical framework). 

Another concept that helped in the analysis of the narratives was the notion of embodiment 
relation. Embodiment relation takes place when a person embodies a technological artifact and 
through which perceives the world (Ihde, 1990; Verbeek, 2006). For instance, one participant 
explained why she did not use the memo application on her mobile phone. This was because she 
had difficulty in using the touchscreen on her mobile phone for writing. With the help of the 
notion of embodiment, it became possible to say that this difficulty prevented the participant to 
embody  the  device  or  to  say  it  in  other  words,  it  prevented  the  participant  to  enter  into  an  
embodiment  relationship  with  the  device.  This  difficulty  caused  the  device  to  be  not  ready-to-
hand in all situations. The example brought forward in chapter two for the embodiment relation 
was the example of eyeglasses. When the eyeglasses are embodied by the person who wears 
them, that person perceives the world through the eyeglasses while the eyeglasses have 
withdrawn from the attention. Also, it was explained that when the artifacts become embodied, 
they are ready-to-hand. The concepts embodiment relation and readiness-to-hand helped to 
analyze some of the participants’ narratives.  

Another concept that was used in the analysis of the narratives was the notion of alterity relation 
(Ihde, 2009; Verbeek, 2005). For instance, one participant explained that since the calendar on 
her mobile required her to do so many things such as zooming in and zooming out and so on, she 
had  to  attend  to  the  calendar  (that  is,  the  calendar  on  the  mobile  phone  took  the  center  of  the  
attention) and therefor, she did not feel that it was convenient. The notion helped to analyze in 
the following way that, these demands of the artifact kept the user in an alterity relation with the 
calendar in her mobile phone and prevented the user from embodying it. As explained in chapter 
2, in alterity relation, technological artifacts take the center of the attention of their users (Ihde, 
2009; Verbeek, 2005). The alterity relation sometimes takes place when a device is no longer 
ready-to-hand and it becomes present-at-hand (Verbeek, 2005).  

The  third  research  question  of  this  study  was  to  identify  how the  use  of  ICT-enabled  memory  
aids shaped participants’ actions and behavior. I explained, in chapter two, that according to 
scholars and philosophers of technology, technological artifacts may shape the actions and 
behaviors  of  their  users.  Technological  artifact  can  do  this  by  requiring  their  users  to  act  in  a  
certain way. This introduced the two notions of script and prescription. These two notions were 
helpful in the analysis. For instance, some of the participants were using the Autogiro to pay 
their bills. In the analysis it became clear that the script of the Autogiro could be read in the 
following way: use Autogiro if you want to pay your bills automatically. To say it in other 
words, the Autogiro’s script prescribes the users to act in a certain manner. Here, the script 
prescribed the participants to delegate the task of paying the bills to the Autogiro service.     

The program of action was also used in the analysis (Latour, 1992; Verbeek, 2005). For instance, 
from the narratives, it became clear that one of the programs of action of many of the participants 
was to remember the phone numbers. The program of action of the contact list on the mobile 
phone is to store the phone numbers for future use.  This notion helped to explain that these 
programs of action can be combined and make a new program of action. For instance, some of 
the participants delegated the task of remembering the phone numbers to the mobile phone’s 
contact list and tried not to memorize the phone numbers anymore (in other words, the new 
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program of action can be read in the following way: delegate the task of remembering to the 
contact list). As explained in chapter two, the program of action can be understood as an 
intention to do something. Both human beings and the artifacts can have program of action.  

Mediation of action by invitation and mediation of action by inhibition was two other concepts 
that helped the analysis (Verbeek, 2005; Verbeek, 2006). For instance, it became clear that the 
calendar on the mobile phone invited some of the participants to use it for remembering the 
upcoming appointments and at the same time inhibiting the participants from taking note of the 
appointments  on  a  piece  of  paper  or  memorizing  the  upcoming  appointments.  As  another  
example, the ability to pay the bills automatically with the Autogiro invited some of the 
participants to use this option and at the same time it inhibited them from remembering the due 
dates because the payment got done automatically. As final example, the ability to store the 
phone numbers on the contact list of the mobile phone invited some of the participants to use this 
option instead of memorizing the phone numbers. As explained in chapter two, technological 
artifacts invite their  users  to  act  in  a  certain  way and  at  the  same time inhibit their users from 
acting in a certain manner (Verbeek, 2006). Therefore, knowing that technological artifacts 
invite and inhibit, helped to analyze the narratives of the participants to see how their actions and 
behaviors were invited or inhibited by the artifacts.  

As described above, the second and the third research questions were to describe how ICT-
enabled memory aids may shape the experiences and the actions of their users. These questions 
were developed based on the new track of ideas which has been developed lately by the 
philosophers of technology and the Science and Technology Studies (STS) practitioners (Ihde, 
1990; Achterhuis, 2001; Verbeek, 2005; Verbeek, 2006; Verbeek, 2008; Ihde, 2009; Goeminne 
and Paredis 2011; Verbeek, 2011a). After performing the literature review, it seemed that in the 
previous research on the memory aids, these ideas have not been taken into account (Cavanaugh, 
Grady, and Perlmutter, 1983; Intons-Peterson and Fournier, 1986; Maylor, et al., 2002; Pollack, 
2005; Caprani, Greaney, and Porter, 2006; Wallace, et al., 2012). Therefore, it can be said that 
there was a gap in the literature in this regard. To fill the gap, this study has provided a detailed 
description of how each ICT-enabled memory aid may shape the experiences and actions of its 
users. However, because of the gap in the literature on the memory aids and their implications on 
human experience and action, I was not able to comprehensively relate back and compare the 
empirical findings of this study to the previous research on memory aids. However in a more 
general sense, there is a body of knowledge about how technological artifacts may shape the 
experiences  and  actions  of  their  users.  The  works  of  Peter-Paul  Verbeek,  Don  Ihde,  Bruno  
Latour, and so on which were presented to some extent in this thesis are in accordance with the 
findings of this study. For instance, in the previous research, Berg and Mörtberg (2005) have 
shown the social implications of mobile technology on people’s life; how people’s habits and 
their way of communication have changed because of using mobile technology and how their 
social lives have become dependent on this use. By the same token, in the current research, I 
presented how some of the participants have become dependent on the use of the contact list on 
their mobile phones so as to remember the phone numbers and how their way of living have 
changed because of this new possibility; that is, they no longer try to remember the phone 
numbers by themselves and they delegate the task of remembering the phone numbers to the 
contact list on the mobile phone.   
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To summarize, the concepts in the theoretical framework provided a way to analyze and to make 
sense of the narratives of the participants and to see how their experience and action were 
mediated by the ICT-enabled memory aids. As I mentioned above, scholars researching memory 
and memory aids have not focused heavily on this aspect of the memory aids (that memory aids 
may shape the experience and actions of their users); therefore, there was a lack of literature in 
the memory aid research that I could relate back and check my empirical findings. However, the 
finding was in line with some of the findings of the technology studies.     
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Chapter 6: Conclusion 
In this chapter,  I  walk briefly through all  the steps that  I  took to conduct this study. Therefore,  
research problem, research questions, research approach, and findings are revisited. Furthermore, 
some reflections on the process of writing this master’s thesis are provided. Finally, this chapter 
ends by the discussion of further research. 

Nowadays, Information and Communication Technologies (ICTs) are becoming ubiquitous. It 
seems that we are going towards a place where every task is being facilitated by the aid of ICT-
enabled devices and services. One of the instances of the use of ICTs to facilitate tasks is their 
use in enabling memory aids. Memory aids are devices or services which their aim is to facilitate 
remembering and to enhance human memory. In academia, memory aids are mostly studied with 
regard to their frequency of use and most of the studies have focused on a specific group of 
people, for instance, people with memory impairment or people with brain injury. However, it 
seems that these studies have not yet taken into account the new track of ideas which has been 
developed lately by the philosophers of technology and Science and Technology Studies (STS) 
practitioners. The idea is that technology may shape experiences and actions of its users. 
Therefore,  in  order  to  take  into  account  these  lines  of  thought,  this  thesis  aimed  to  study  the  
everyday use of ICT-enabled artifacts and services that may be appropriated as memory aids in 
order to understand and to describe how these artifacts and services mediate experiences and 
actions of their users. This study tried to answer the following questions: 
 

I. What kind of ICT-enabled devices and services do people use in their everyday life to support 
their memory? 

II. How does the use of these ICT-enabled devices and services shape peoples’ experiences? 
III. How does the use of these ICT-enabled devices and services shape peoples’ actions and 

behavior? 
 
To  achieve  the  aim  of  the  study  and  to  answer  the  research  questions,  this  thesis  took  a  
postphenomenological worldview and appropriated ‘Technological Mediation’ as its theoretical 
framework. It was believed that this specific choice of worldview and theoretical framework 
would provide a new way of looking at the use of concrete technologies in everyday life of 
human beings and the implications that this use might have on humans’ lives in terms of 
experience and action. Furthermore, use of the qualitative approach deemed suitable for 
conducting this study. To perform the qualitative study, 12 participants were interviewed and the 
interview sessions were recorded by voice recorder. The interviews were, then, transcribed 
verbatim. The content of each transcription, then, was put into 5 different predefined categories. 
These five categories were devised based on the theoretical framework of this study. The 
categories were: mediation of perception, mediation of interpretation, mediation of action, 
mediation of ways of living, and understanding and interpretation of the mediation. In the next 
step, concepts and notions from the theoretical framework such as transformation of perception, 
amplification/reduction of perception, translation of action, invitation/inhibition of action were 
applied to the narratives of the participants in each category in order to interpret the data. Finally, 
after analyzing individual interviews separately, relevant insights from all the interviews were 
brought together under each category so as to build a rich description of the phenomenon under 
study. 
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This study resulted in the identification of a list of ICT-enabled devices and services which the 
participants of this study were using in their everyday life to facilitate their remembering and to 
support their memory. The identified ICT-enabled devices and services were: 1) Calendars on 
mobile phones, on computers, and online calendars, 2) Alarms on mobile phones, 3) Notes on 
the mobile phone and computer, 4) Contact list on the mobile phone, 5) Bookmark option on the 
web browser, 6) Online banking and automatic payment of the bills, 7) GPS and online maps, 
and finally 8) Notifications. Furthermore, by providing a detailed description, the study showed 
how ICT-enabled memory aid devices and services mediated their users’ experience and action. 
Even though it is not feasible to put all the detailed descriptions into a single table, the following 
table summarizes by keyword how these identified ICT-enabled devices and services may 
mediate human experience and action.  

Table 6-1: An overview of how memory aids mediated experience and action 

Devices & Services Mediation of Experience Mediation of Action 

Calendars on mobile phones, on 
computers, and online calendars 

By amplification of perception / 
reduction of perception 

By invitation / inhibition 

Alarms on mobile phones By amplification of perception By invitation / inhibition 

Notes on the mobile phone and 
computer 

By amplification of perception / 
reduction of perception 

By invitation / inhibition 

Contact list on the mobile phone - By invitation / inhibition  

Bookmark option on the web 
browser 

- By invitation / inhibition / 
delegation 

Online banking and automatic 
payment of the bills 

- By invitation / inhibition  / 
delegation 

GPS and online maps By amplification of perception / 
reduction of perception 

By invitation/inhibition 

Notifications By amplification of perception  By invitation / inhibition  / 
delegation 

 

To recapitulate the concepts used in the table above, the following description of the concepts 
might be helpful. Amplification of perception takes place when a specific aspect of a 
phenomenon is amplified. As a result, it might happen that when a specific aspect is being 
amplified, the other aspects of the phenomenon get overlooked; this is when that the reduction of 
perception takes place. Furthermore, technological artifacts may invite their users to act in 
certain ways; this is expressed as mediation of action by invitation.  By  the  same  token,  
technological artifacts may inhibit their users from acting in a certain way; this is expressed as 
mediation of action by inhibition.  Finally,  a  person  may  delegate  performing  of  a  task  to  a  
technological artifact instead doing the task herself; this is expressed as the mediation of action 
by delegation.  

6.1 Reflections 
The process of writing a master’s thesis has its ups and downs. I believe there is no shortcut; 
even, there is no clear path which connects the start to the end. To me, the process of writing the 
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master’s thesis was like driving a car on a mountainous road in a misty night towards the peak of 
the mountain. The headlights could only enlighten couple of meters ahead, the rest was total 
darkness. To make it even more frightening, one can imagine the possibility of rock-falls or 
falling off a cliff. However, the positive aspect of this endeavor was that there was no game 
over! One could fall off a cliff, however, she could stand up and start over. This happened to me. 
After working on a topic for almost half a year, I realized that I had to stop and start with a new 
topic because I could not find people who were interested to participate in the interviews. 
Another positive aspect of this endeavor is that one is not alone, even though it seems so! I had 
the luxury of receiving illuminating comments and suggestions from my supervisor without 
which I might have to reinvent the wheel from scratch. What comes next is my reflection on the 
path that I took which eventually got me here. I intend to go only through those parts which was 
challenging to me. 

6.1.1 On the Choice of Philosophical Worldview and the Theoretical Framework
Choosing an appropriate philosophical worldview was a challenge since it required me to know 
certain things. First, I needed to know the existing philosophical worldviews applicable in the 
field of informatics. Then, I needed to learn more about these philosophical worldviews, their 
terminology and their application in real situations. Finally, I had to check whether this 
philosophical worldview was suitable for the topic at hand.  

The twist was that I wanted to go as deep as I could to learn about each philosophical worldview 
which was a time demanding process. Once, I realized that I had put too much time just learning 
about philosophical worldviews. First, I chose pragmatism as philosophical worldview, and then 
I migrated to phenomenology. I was sure that I was going to use phenomenology as a philosophy 
and as a method. I learnt about Giorgi’s method which was a method to apply phenomenology 
when conducting phenomenological studies.  

However,  it  seemed  that  something  was  not  right.  I  could  not  put  all  the  pieces  of  the  puzzle  
together. In a discussion, my supervisor suggested me to check the postphenomenology as a 
philosophical worldview. I started by reading through Don Ihde’s works. At first, it seemed a bit 
difficult to grasp what Don Ihde was saying, so I tried to find some books about Don Ihde’s 
philosophy. I found a book: “American philosophy of technology: the empirical turn” in which 
an entire chapter was dedicated to Don Ihde. This chapter was written by a Dutch philosopher, 
Peter-Paul Verbeek, and it was an amazing read.  

Since I enjoyed reading Verbeek’s introduction to Don Ihde, I was interested to learn more about 
Verbeek’s work as well. I found his book: “What Things Do: Philosophical Reflections on 
Technology, Agency, and Design.”  I  read  this  book from cover  to  cover  and  it  was  then  that  I  
realized that I had found what I was searching for. Furthermore, not only I found an appropriate 
philosophical worldview but also I came to learn about the theoretical framework that Verbeek 
has proposed for studying the technological artifacts, that is ‘technological mediation.’  

What I went through, to the reader, may seem a linear path from A to B and then from B to C 
and so on. However, I lucidly remember the moments of frustration that I experienced just to get 
from one point to another. What I learnt from these experiences was that perseverance would 
eventually pay off and one should not give up even in the darkest of times.     
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6.1.2 On the Conducting of the Interviews
I conducted the interviews from December 14, 2012 until March 10, 2013. As it can be noticed, 
it  took  almost  three  months  to  conduct  12  interviews.  This  is  a  testimony  of  how  difficult  it  
sometimes gets to find participants.  

Furthermore, the interviews were supposed to take between 30 to 45 minutes. The length of each 
interview was determined by certain factors. Firstly, it depended on my skills as an interviewer; 
since I was new to conducting interviews, the first two interviews were shorter than the rest; the 
first interview lasted for 31 minutes and the second one for 23 minutes. By reflecting on the way 
that I performed the first two interviews, I tried to improve my skills so as to better conduct the 
rest of the interviews.  Secondly, it depended on the participants’ answers, how loquacious they 
were, and how rich stories they shared from their experiences. As a result one interview session 
lasted for 1 hour and 17 minutes. The rest of the interviews lasted for almost 45 minutes.  

What’s more, I have to add that even though I tried to learn briefly how to perform an interview 
before the actual interviews, However, I learnt most of the tricks in action and from my own 
mistakes. For instance, even though I knew that I should not interrupt the participant but there 
were moments that I forgot this simple rule! However, after some time I managed to embody it.  

Finally, I learnt that even though one thinks that s/he is completely prepared for any unexpected 
events during the interviews, there would be moments that something happens which nobody can 
ever imagine. The handling of these situations is not taught in the books and one might 
improvise and learn it in action. As it happened to me, and this was a funny experience, during 
one of the interviews, the cat of the participant came and sat on the interview guide and I had to 
perform the rest of the interview without the interview guide.   

6.1.3 Closing Reflections
Even though writing the master thesis was like a long journey towards the peak of a mountain, 
physically speaking, once one gets to the peak, all her efforts and energy have transformed into 
the ‘potential energy’. This embodied potential energy can then be used to perform other 
activities. I constantly use this analogy to remind myself that my efforts have not been in vain. 

6.2 Further Research 
At this point, I can imagine two threads in performing further research. One is to apply the 
insights from this study to the design of new ICT-enabled memory aids. The approach to design 
a new ICT-enabled memory aid can be participatory. Designers may design the device or service 
in a certain manner and may inscribe certain scripts into their design and in return users may 
share their experiences with the designers of how the device has shaped their actions and 
experiences. This dialogue among stakeholders during the design may go on until a final 
prototype can be achieved which includes the intended, agreed upon properties and implications. 

The second thread of performing further research that I can imagine is to apply the theoretical 
framework of this study, ‘technological mediation’, to other areas of research within informatics. 
This is because, as discussed in the current study, this theoretical framework has the potential to 
provide a new way of looking at the use of concrete technologies in everyday life of human 
beings. 
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Appendices 
In this part the consent form, the interview guide and other related materials to this study are 
presented. 

Appendix A – Consent Form 
In this section the consent form which was devised for the potential and the actual participants is 
presented. The consent form’s purpose was to inform the potential participants of the purpose of 
the study and how the study was going to be performed and other related information such as 
participation rules and participants’ rights so that the potential participants make an informed 
decision prior to accept to participate in the study. The consent form is presented below.   

About the project

Thesis Topic (The possibility of changing the title is not waived)
Study of the Lived Experiences of People Using IT-enabled Devices/Services to Support 
Their Remembering 

short Summary
This study intends to qualitatively gain an in-depth understanding of the lived experiences 
of people who make use of IT-enabled memory aids to support their remembering and how 
they make sense of this phenomenon in order to identify the essences and structures which 
are essential to the experience of using an IT-enabled memory aid. 

Written by:
Full name: Ebrahim Afyounian 
E-mail: ea222cc@student.lnu.se 
Phone number: (0046) 0703696337 
Program: Master of Information Systems  
University: Linnaeus University 

Supervisor:
Full name: Christina Mörtberg 
E-mail: christina.mortberg@lnu.se 
University: Linnaeus University 

About participation in the project

Data Collection Methods for this study
The main form of data collection is the use of semi-structured interviews. The questions in 
the interviews aim to elicit the interviewees’ everyday experience of the use of IT-enabled 
devices and services which are intended to enhance and support remembering of its users. 
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The participation in the interviews is voluntary-based. Interviews are going to be done face 
to face and only one participant at a time. Place and time of the interviews will be decided 
by the participants wherever and whenever they feel the most comfortable. Interviews last 
between 30 to 45 minutes.   

Interviews are going to be recorded by the use of voice recorder with the permission of the 
participants.  

Participation Rules
1. The participants are 18 years old or more. 
2. English is the main language of the interview.  
3. Participation in this study is voluntary-based.  
4. Participants in the research can only access to their own data at any time.  
5. Participants in the research can leave the study at any time and also can ask for 

removing their provided data at any time without the need to provide any 
explication.  

6. Collected data from participants will be used for master’s thesis project and, if 
possible, a research paper.  

7. Data is going to be recorded by using a voice recorder with the participant’s 
permission. If participants refuse the use of voice recorder, note-taking is used 
instead. 

8. Supervisor and the researcher are the sole persons who will have access to the 
recorded data.  

9. All the data provided by the participants is going to be deleted after the publication 
of the master’s thesis and, if possible, a research paper.  

Scope and Limitations of this study
This project will be conducted in Växjö. The participants are 18 years old or more. This 
study aims to capture the lived experience of the participants about the use of IT-enabled 
memory aid devices and services. Therefore, other IT-enabled devices and services are 
excluded from this study. 

Ethical Issues of this study
1. The personal information and answers of the participants are kept confidential.  
2. Gathered and analyzed data are only accessible to supervisor and the student who 

carry out the research.  
3. Participants remain anonymous by the use of pseudonyms instead of their real 

names upon their request.  
4. Participants are not photographed or filmed.  
5. Participants are informed that they may be contacted for a second time so that they 

can check the validity of the transcribed interviews. 
These questions will be used for research purposes only 
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Consent
 

I agree with audio recording of data. Yes     No   Conditional   

Please indicate: 
________________________________________________________________ 

 

I understand the above explanations and agree with the statements above. Yes   No  

Any further condition(s) or explanation(s) from participant: 
_______________________________________________________________ 

I understand that my participation in this research is voluntary-based and I can withdraw 
from the research anytime I want without the need to provide any explanation. Yes  No  

I understand that I can ask researcher to remove my data any time I want. Yes   No  

By signing this document, I consent to participate in this study and the data/information 
that I share with you can be used in your master thesis “Study of the Lived Experiences of 
People Using IT-enabled Devices/Services to Support Their Remembering” and, if 
possible, a research paper. 

Signature of participant  Date   Place 
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Appendix B – Interview Guide 

Interview Guide 
I would like to thank you for accepting to meet with me. If you choose to participate in this 
interview would you please sign the consent form? Participation to this study is voluntary; 
therefore, you are free to decide not to participate in this study or to withdraw at any time 
without a need to provide any explanation. The interview lasts between 30 to 45 minutes. 
 
(Turning on the voice recorder) 
I would like to thank you for accepting to participate in this interview. I hope that the 
information that you and other participants share with me will help me gather insights about 
the lived experience of participants who use IT-enabled devices and services in order to 
support their remembering.  
 
I have provided a set of questions to guide our conversation. I want to understand your 
experiences, and thoughts about IT-enabled devices and services that you use in order to 
support remembering in your everyday life and how they have affected your everyday life. 
Also, I am interested to know about the factors that affected your choice of specific memory 
aids device or services that you are using now. 
 
Before we proceed to the questions, I would be willing to answer your questions, if any, about 
what I said and about the purpose of the interview.  

Interview questions
1) Would you please introduce yourself (your name, age, education, profession) if you 

like? 
2) How has been your day today so far? 
3) Would you please tell me what devices or technologies have you used today?  
4) Would you please describe what a typical day is like for you? Or to say it differently, 

would you please describe a normal day in your life from the time that you wake up 
until when you go to bed? 

5) What devices or technologies do you usually use in your everyday life? 
6) (Follow up to question 5) can you explain how do you use it/them?  
7) Does it happen to you sometimes to forget to remember or to forget to do something? 

What was it like? 
8) What are the things (or let’s say strategies) you use in order to help your remembering? 

Or to say it in another way, what measures do you currently employ in order to help 
you remember? 

a. To remember phone numbers, 
b. To pay your bills on time, 
c. To take your medication on time, 
d. To return phone calls, 
e. To remember where you put your keys, cell phone, other stuff, 
f. To remember to turn appliances/light on or off, 

9)  
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a. To remember an appointment, 
b. To remember the birthdates of your loved ones, 
c. To remember what groceries to shop when you go to a grocery store, 
d. To remember addresses? (For instance, you want to go somewhere for the first 

time and you look up the direction by looking at a map, How do you remember 
the directions if you don't bring the map with you?) 

10) (Follow up to question 7) If you use a device or technology to support your remembering, 
would you please describe how do you use it? 

11) (Follow up  to  question  7)  Would  you  please  describe  to  me as  completely,  clearly,  and  
concretely as you can, your experience of its use? 

12) (Follow up to question 9 and 10) Can describe to me how the use of this/these device(s) 
has/have affected your life? 

13) (Follow up to question 9 and 10) Would you please tell me what the factors were that led 
you to choose this specific device? 

14) (Follow up to question 9 and 10) If the devices you use are not IT-enabled, have you 
considered using an IT-enabled memory aid? 

15) If you do not use any IT-enabled device or service to support your memory, would you 
please describe why? 

16) What would you say is most important about an IT-enabled remembering support device 
or service? Or to say it in another way, what are your expectations, preferences about an 
IT-enabled remembering support device or service? 

……………………………………………………………………………………………………… 

17) How do you schedule your day? 
18) How do you remember what to do according to your schedule? (Write the schedule down 

on a piece of paper or use cell phone, …) 
19) Have you considered using your cell phone capabilities as a memory aid? If you are using 

it for this purpose can you explain it how? 

Thanks again for giving your precious time to me and for sharing your experience with me. If 
there is anything that you want to add or any questions that you come up to, I would be happy to 
hear that. 
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