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Introduction 
This midterm report presents relevant literature, progress and project plan for the course 
INF5261 - Development of mobile information systems and services at the University of Oslo. 
 
Magnus, Åsmund, and Ole are students from the first year of the master in Informatics; Design, 
Use and Interaction while Nikolai is on the second year of his informatics master in 
Programming and Networks. As students we are users of ubiquitous computers (ubicomps) and 
see the effects of interruptions first hand. We are all part of multiple Slack-groups1 for university 
courses, work and even a Slack2 for a music ensemble. There are a lot of different 
communications methods and notifications(interruptions) are integral if you want to be part of 
many different communities while keeping track of them all. 
 
The group has come to an agreement that we want to focus on prototyping based on an 
extensive literary review and then testing the prototype with experts in the field of behavioral 
psychology. This because we want to prototype an application for mobile phones based on 
principles in behavioral psychology and habit-formation, two fields of science where we have 
limited knowledge and thus need to expand it. The plan is to build a high fidelity prototype in 
React Native, a JavaScript based framework for building apps used by companies like 
Facebook, Instagram, etc.. 
 
So far we have reviewed the literature and had two design-workshops. The results of the 
workshops have been wireframes and the design of a prototype, and we intend to confirm the 
validity with an expert in psychology. 
 
This report discusses background, literature and methods while touching upon an open 
discussion and our plans in the coming months. The report is at the time being written in past 
tense, and the chapter describing work ahead will describe what have been done already or not. 
 

Background 
Technology today enables us a great deal. It enables us to engage in work anywhere and gives 
us the flexibility and freedom to to move around as we wish. The mobility of todays computers 
liberate us from constraints of having to work in any particular place, and enables us to 
schedule in calendars, keep todo-lists, e-mail, listen to music, instant messaging (IM) through 
co-working spaces like Slack and the new Facebook Workplace (Facebook's new social media 
platform for work environments online) wherever we chose to work. These are some of the 
applications we find for our mobile phone use, and these are even just work related, think about 
all the apps that has pure social applications, think about all the interruptions! 
 
                                              
1 Communications platform, inspired by Internet Relay Chat IRC, used in workplaces. https://slack.com/  
2 A single communications channel in Slack is commonly referred to as ‘Slack’  

https://slack.com/
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Ubicomps is taken for granted as a part of the social structure that builds the society (Ling 
2014). Ling uses clocks and timekeeping to illustrate how embedded the smartphone is in our 
society: Everyone has a wrist watch and everyone is expected by everyone else to keep track of 
time and keep appointments. Time keeping manages our daily lives, from how long we can talk 
to co-workers, lunch-breaks, public transportation, sports practice, to when to pick up the kids at 
daycare. It gives us the means on how we facilitate our interactions in society and there are 
mutual expectations to our punctuality (Ling 2014). This is not something exclusive to 
timekeeping and while Ling argues that there is a development of ubiquitous expectations to all 
information and communication technologies (ICTs) (Ling 2014), we argue that today these 
ubicomps has gained the ultimate ubiquitous expectations to their use. 
 
We expect to be able to change or set new hours of appointments on the go, to get instant 
feedback through IM or Facebook-like-posts. Ling says that as these kinds of technologies 
moves through critically in workplaces and society there are more and more expectations to 
owning one, but we argue that now it is expected and the question is not whether you own one, 
but how fast you respond. 
 
In his study “On the phenomenology of technology: the “Janus-faces” of mobile phones” in 2003 
M. Arnold uses the term “Janus face” to explore how mobile phones has more effects than the 
intended ones: 
 

“The mobile phone is facing each and every way, it is always and at once pointing in 
different directions. Because Janus is looking north, he is looking south. Because he is 
going, he is coming. The mobile phone also has us coming and going, this way and 
that.” (Arnold 2003, page 263) 

 
He illustrates that initially technology is developed to have a linear performance (see figure 1.), it 
has a purpose that is given through the actions it is meant to afford3, but technology often has 
many-faced implications opening up for a large potential of unintended and two-faced outcomes 
leading to other purposes (outcomes) (see figure 2.). 
 
In figure 2. Arnold uses three terms we think are highly relevant for our use available, public and 
connected where their counterparts are busy, private and distant (Arnold 2003). The technology 
cannot be both at the same time. This is where interruptions come into the frame, we see that 
interruptions are what mediates and makes us jump to and from the different faces. When you 
are at work you are distant and busy for your family, your focus in on work and the phone is 
being used for work-related tasks, but when your wife messages your phone you jump faces 
and become available and connected for her, and busy and distant for your co-workers. 
 

                                              
3 We assume, since Arnold comes from the field of psychology that affordance here is what actions it 
affords doing, what can be done, not the traditional mix-up of affordance vs. signal in human computer-
interaction. The signal being e.g. and arrow pointing to where you can click or move, when you can 
actually move without the arrow telling you. The arrow is the signal and the movement is the affordance. 
 

https://paperpile.com/c/PICgQ4/XihI
https://paperpile.com/c/PICgQ4/XihI
https://paperpile.com/c/PICgQ4/XihI
https://paperpile.com/c/PICgQ4/XihI
https://paperpile.com/c/PICgQ4/gMdN/?locator=263
https://paperpile.com/c/PICgQ4/gMdN
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Figure 1. “Linear performance” M. Arnold (2003). 
 
 
 

 
Figure 2. “The Janus faces of mobile phones” M. Arnold (2003).4 
 
As a last food for thought we want to discuss Howard Rheingolds article from 1999 in the 
magazine Wired, look who’s talking. The Amish have self imposed limits to how they want to 
live, they are famously shy and their commitment to “plain” living has earned them a reputation 
as technophobes (Rheingold 1999). Rheingold spent one summer traveling the Pennsylvanian 

                                              
4 Lines drawn by us to easily identify the double faces. 

https://paperpile.com/c/PICgQ4/52KB
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country side visiting and talking to the local Amish, and got to know that they weren’t 
technophobes at all, but rather techno-selectives5. Rheingold discovered that the Amish can 
spend decades adapting to technology and they ask themselves questions about what that 
technology would do, and in every way they always ask what the janus faces of the technology 
in question is. Does it bring family coherence? Is this technology used for making a living or for 
frivolities? Barbeque is an example mentioned as a technology that brings coherence. But while 
it connects them closer as a family it disconnects them from their Bibles teachings, “[...] to not 
conform to the world, to keep separation.” (Rheingold 1999). In this case they deemed the 
barbeque to bring them closer together as a family than closer to the outside world.  
 
An anonymous woodworker said this to Rheingold: 
  

“We don’t want to be the kind of people who interrupt a conversation at home to answer 
a telephone. It’s not just how you use technology that concerns us. We’re also 
concerned about what kind of person you become when you use it.” 

 
The Amish are afraid to lose control of their technological adaptation, they are afraid it will 
change them to fast and the loss of control can end up letting the technology control them. Here 
we see strong parallels to Ling’s study where the Amish are afraid of the ubiquitous 
expectations to the technology in question, they are afraid of the consequence of everyone 
owning a cellphone. Rheingold references to Holding the Line, where Zimmerman Umble writes 
that a relaxation of telephone rules reflect the movement toward an uncontrollable situation. The 
paradox lies in that the telephone both holds people together, and separates them, it is both 
good and evil. We understand that this community chooses very carefully what to adapt, and 
what to abandon. How can we realistically use this knowledge in today's society? It is clear that 
we can’t impose these strict Amish guidelines but if the individual person wants to, he should be 
able to easily learn how to control his technological surroundings better.  
 
So what is this loss of control for us in today's society, how does the technology surrounding us 
control us? We argue that it controls us in a lot of ways, but mainly through how we are 
dependent on them, how they shape our everyday lives around their capabilities for planning, 
timekeeping, communication, etc.. We think it is safe to say that for any foreseeable future 
society are going to be bound to these ubiquitous expectations and there is no way to get 
around the janus faces of technology, but like the Amish we can facilitate so distractions is not 
one of the factors aiding in the loss of control and rather help people stay focused on the task at 
hand. 
 

                                              
5 Keep in mind that there are different Amish groups and they all treat technology very differently. Here 
we discuss them as a whole and in a general sense. 

https://paperpile.com/c/PICgQ4/52KB
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Problem statement 
Based on our literature review and discussions on the relevant course syllabus we converged 
on the research question: 
 

Is it possible to reduce frequent mobile use through structuring of work, nudging 
and building user awareness of usage patterns? 

 
We want to design a mobile app that aids users in structuring their work using study techniques, 
builds awareness of their mobile use patterns, and provides nudges to create cognitive 
dissonance when they are about to go off-task at unfortunate timings and also to give positive 
feedback when they are working well.  
 

Methods 
One of the main goals of this study have been to synthesize a prototype based on evidence-
based methods and empirical data. To accomplish this goal, we have been carefully picking 
methods that we believe will strengthen the validity of the prototype. 
 
Our main emphasis have been on a literature review, as well as evaluating the prototype with 
experts in the field of behavioral psychology. Beginning our study with a literature review have 
helped us leverage the large quantity of research available on the topic of focus and distraction. 
The articles for the literature review was selected using the search engines Google, Google 
Scholar and Oria. In addition, we found relevant articles from the syllabus. The main keywords 
used were: “Focus”, “Distraction”, “Habits”, “Ubiquitous computing”, “Interruptions”. The articles 
we have reviewed have been picked selectively based on perceived relevance, then sorting out 
any articles deemed out of the scope of this study. Thus the literature review have been a 
exploratory review helping us to get a grasp of the current issues users of mobile devices have 
today. These findings have been added on top of our own experiences and knowledge about 
the topic. Nevertheless, it would have been interesting to conduct a questionnaire and interview 
possible users of the application in the early stages of the study, but due to limited time 
resources we decided to focus on the literature review and expert interview which we believe 
are more relevant to synthesize the first prototype. 
 
In addition, we have been conducting collaborative design workshops were we have worked as 
a team to align our ideas and knowledge to find a shared vision of the prototype. Design 
workshops are useful to brainstorm ideas and identify problems early. Doing so we have been 
able to further scope down on which articles and knowledge that applies to the problem 
statement. We believe that the use of design workshops have helped us stay on the right track, 
as well as throwing out ideas that didn’t work. Furthermore, it helped us quickly iterate our 
solutions and adopt new ideas that emerged. 
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Finally, we coupled these aforementioned methods with expert interviews of behavioral 
psychologists. The interviews served as a way to early validate our hypotheses being used in 
the design of the prototypes. These interviews were very beneficial because none of the 
members of the team had any formal experience with behavioral psychology. The experts were 
able to confirm or discredit the various findings and hypotheses we presented to them during 
the interviews. This served to increase the validity of our hypothesis and thus the validity of our 
prototype. 
 
Future steps would be do a study on the effectiveness of the prototype as well as the usability. 
Relevant methods would be user studies and testing of the prototype in a real life setting. 
Preferably, the study should be conducted in participation with behavioral psychologists in a 
joint cross disciplinary study. 
 
 

Literature review 

Literature related to the effects of distractions 
The term task-switching is used a lot within studies of multitasking and the effects of 
interruptions on task performance, the term refers to the relatively well established view within 
cognitive psychology that our brain can only in an effective way concentrate on performing one 
cognitively demanding task at any given time. Therefore the process of multitasking can be 
better described not as a person doing two things at the same time, but rather that the person is 
constantly switching the prioritization of resource allocation between the tasks. The process of 
switching between tasks has been shown to be itself resource demanding, and leads to to 
increased total time spent. 

Three key issues of task switching are mentioned in the research article Facebook and texting 
made me do it: Media-induced task-switching while studying (Rosen et al. 2013). 1) Primary 
task completion, 2) Secondary (interruptive) task completion, and 3) Resumption lag. The issue 
with resumption lag, the concept that a person needs time to resume the primary task after 
being interrupted by a secondary task is of great interest to our study. This is a problem that 
frequent smartphone use can cause when trying to study or complete a demanding work-related 
task, checking your phone while trying to read could slow down the reading process because 
you need time to resume the reading.  The research article Toward a Unified Theory of the 
Multitasking Continuum: From Concurrent Performance to Task Switching, Interruption, and 
Resumption presents a unified theory consisting of several theoretical effects researched in the 
field of multitasking studies (Salvucci et al. 2009). There is a vast amount of theories and 
phenomena to discuss here, but a consistent theme is that in some way extra resources are 
needed to conduct several tasks at once. 

Rosen et al’s study how technological distractions impact academic learning. They conducted 
an observational study of 263 middle school, high school and university students studying at 

https://paperpile.com/c/PICgQ4/D2kG
https://paperpile.com/c/PICgQ4/GV7r
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home. They observed the students behavior when they were working on-task and off-task, and 
how they used technology during both. Afterwards they were given a questionnaire assessing 
study strategies, task switching, technology attitudes, media usage, monthly texting and phone 
calling, social networking and grade point average.  

The research revealed that the participants averaged spending less than 6 minutes on a task 
prior to switching, most often due to technological distractions including social media, texting 
and preference for task switching. The people who in the questionnaire responded that they 
prefered task switching while working had more distracting technology available, and were more 
likely to be off-task than others. The study also showed that people who accessed facebook had 
lower grade point averages than those who avoided it. Students who had a relatively high use of 
study strategies were more likely to stay on task than other students. On the implications of the 
study Rosen has this to say: 

“The educational implications include allowing students short “technology breaks” to 
reduce distractions and teaching students metacognitive strategies regarding when 
interruptions negatively impact learning.” (Rosen et al. 2013, page 1) 

 
We have kept these implications in mind when prototyping our mobile application. The article Do 
Interruptions Affect Quality of Work? (Foroughi et al. 2014). looks at how Interruptions affect the 
quality of the work produced They conducted an experiment where fifty-four students outlined 
and wrote essays. They set up three different conditions for the students: 1) Interruptions 
occurred while the students were outlining their essays on paper. 2) Interruptions occurred while 
the students were writing the essays on a computer. 3) No Interruptions occurred. In both the 
conditions where students were interrupted the quality of work was significantly reduced. In 
addition the students who were interrupted during the writing of the essay had a significantly 
reduced word count. This suggests that interruptions during a complex creative writing task 
reduces quality of work. 

Another study that adds to the theory that interruptions affect quality of work is from the article 
Laptop multitasking hinders classroom learning for both users and nearby peers which showed 
that students who used laptops during a lecture scored lower on a test on the lectures subjects 
than those who did not use a laptop (Sana et al. 2013). 

 

Literature related to habits and how to change them 
In the article Habits make smartphone use more pervasive the researchers presents evidence 
for the popular conjecture that mobile devices are “habit-forming” (Oulasvirta et al. 2012). They 
define habits as “an automatic behavior triggered by situational cues, such as places, people, 
and preceding actions”. The study converges on defining a checking habit: 
 

“Checking habits are automated behaviors where the device is quickly opened to check 
the standby screen or information content in a specific application. These habits are 

https://paperpile.com/c/PICgQ4/D2kG/?locator=1
https://paperpile.com/c/PICgQ4/ci9q
https://paperpile.com/c/PICgQ4/yXm0
https://paperpile.com/c/PICgQ4/V2ri
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triggered by various different cues outside the device, such as situations and emotional 
states. The automated behaviors take the users, very quickly, to different screens that 
provide informational value or rewards. These rewards help users avoid boredom and 
cope with a lack of stimuli in everyday situations as well as make them aware of 
interesting events and social networks.” (p. 107) 

 
The study also found that in some cases the checking habit might function as a gateway to 
more extensive use of mobile phones. Higher frequencies of brief “checks” also showed a slight 
increase in the use of a small set of applications.  
 
This habitual checking is something we seek to reduce with our application as these types of 
interruptions are shown by previous studies mentioned to be detrimental to the main task at 
hand. A way we want to try to deal with this habitual behavior is to integrate a way to create 
cognitive dissonance for the user, to force them to make a more active consideration before 
they decide to interrupt their work. 
 
Cognitive dissonance as defined by Karen Fredber in The Sage Encyclopedia of Corporate 
reputation: 

 
“an uncomfortable state of mind resulting from discrepancies between attitudes and past 
behavior or between two conflicting attitudes. Typically, people like to think that their 
attitudes are consistent or congruent with each other and with their behaviors. A person 
who values honesty should not cheat on an exam. When people behave in ways that are 
in contradiction with their attitudes or when they face two conflicting attitudes, they 
experience an unpleasant state of arousal, due at least in part to feelings of guilt and 
responsibility for contributing to a negative situation. People are motivated to reduce this 
stress.” 

 
She goes on to describe that: 
 

“Dissonance can be reduced in a number of ways: (a) by changing the behavior, (b) by 
changing the conflicting cognition, (c) by changing the importance of the cognition, (d) by 
adding new cognitions, or (e) by ignoring or denying the information that produces 
conflict.” 

 
We hope that with the right design we can push the users to change their behavior to reduce the 
dissonance.  

Literature related to nudging 
The report, Nudging with Information: a randomized Field Experiment, describes a randomized 
field experiment conducted to find the effect of repeated reminders in form of e-mail nudges on 
habit formation (Calzolari and Nardotto 2011). The experiment was conducted with two 
randomized test groups over a period of six months. 

https://paperpile.com/c/PICgQ4/e1Bm
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The two randomized groups were treated differently. One group which they only monitored, and 
the other group whom they both monitored and nudged. The members of the groups were 
already subscribed to a certain gym and the e-mail nudge was just (in the beginning) a weekly 
reminder to remind them that they had access to they gym and could work out whenever they 
wanted.  
 
The first tendency they noticed was that the group that received nudges had a lower fall-out 
ratio compared to the other group. Thus, “...reminders contribute towards increasing attendance 
and preventing treated users from attending less frequently over the course of time, as instead 
happened with the control users.” (Calzolari and Nardotto 2011). 
 
They also found that the immediate effect of reminders contributed to a difference between the 
groups.  “... this difference in the probability of attending in the 24 hours after the dispatch jumps 
to +7%.” This shows that nudging has an immediate positive effect, even if the effect falls off the 
later day. 0-24 hours after dispatch the attendance jumped up to +7%, but the next day, 24-48 
hours after dispatch, the difference vanishes and the attendance of the groups was back to the 
same level.  
 
As for the effect of forming habits through nudging they found that: 
 

“If reminders only had an immediate effect, then once the treatment has been 
terminated, we would have observed an immediate reduction in the frequency of 
attendance, back to pretreatment levels, which was not the case.” “...two months later, 
those individuals who were treated still attended 1.4 more times per month than their 
control counterparts. “ 

 
Thus proving that consistent nudging over a given time can create and maybe even strengthen 
habits after the nudging has stopped. This finding have served as a useful addition to the theory 
building of our study. 

The design process 
After concluding our literature review process, we held two group design sessions. The goal of 
these sessions have been to synthesize a design built on the theory we have discovered. The 
first sessions was an open ended discussion where we tried to define the main issues relevant 
to address in the prototype. 
 
The second session was a more formally structured process where we went through four steps: 
1) Make personas to more clearly define the attributes of our target user groups. 2) Create 
storyboards based on the personas to map out typical work processes. 3) Pinpoint the issues 
the personas might be having at different points throughout their day of working, and use these 
to formulate specifications for the application. 4) Design wireframes to suggest how the 
application might work. 

https://paperpile.com/c/PICgQ4/e1Bm
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The current design in the wireframes looks like this: 
 

 
 
The first five screens show how the process of setting up the planned work for a day and 
initializing a work session.  
 

 
 
Each day the user can set a broader goal of what to work with, and specify the span of time to 
work. Then during the day, accessing the application will show the user his or her goal, how 
much time has been spent working, provide a way to start a work session or more in depth 
statistics on the user’s overall work habits. 
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When starting a work session the user states his motivation for working, before choosing the 
length of intervals of working and taking breaks. 
 
The flow of a typical work session is modelled as such: 
 

 
The locked screen on the mobile will display the goal of the work session and the progress 
towards the next break. When having worked the amount of time required before a break the 
screen will show a positive affirmation telling the user that a break is well earned now. The user 
can then freely use the phone until the break-time is over. After the break a notification will pop 
up telling the user that the break is over, restate the working goal, and ask if the user wants to 
continue the work session or postpone it for a bit.  
 
If a user tries to interrupt the work-session by unlocking the phone before a break, a pop-up 
notification will show the stated goals and ask for confirmation to abort the work-session and 
use the phone. The phone will then go into the pause-session early. 
 
The statistics screen will display the users working habits, how much they have worked during 
different periods of time, and how often they interrupt work sessions or complete them  as 
planned. 
 
In order to adhere to the concepts of how cognitive dissonance is created in the human 
consciousness, it is arguably important for the users to themselves write what they want to 
accomplish during a day, and their specific goals for each work-session. This will make it very 
obvious to the user that he or her is about to act against their own desired goals (SAGE 
Reference - Cognitive Dissonance ). The notification requiring an active choice also interrupts 

https://paperpile.com/c/PICgQ4/SC2x
https://paperpile.com/c/PICgQ4/SC2x
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the habitual behavior as described by (Oulasvirta et al. 2012) of just mindlessly unlocking the 
phone when the user starts to get bored. 
 
The use of structured studying intervals and stating clear goals for work aligns with the 
suggestion from (Rosen et al. 2013) about using “technology breaks” where the user is free to 
use their mobile phones to check their messages and do whatever else they feel the need to. In 
addition this is a part of applying an actual structured study technique which might help the user.  
 
In addition to the reminders of user-stated working goals, which can be seen as a form of 
nudging, we have also been discussing the idea of the user being reminded about the goals if a 
longer period of time passes during the stated working period of the day without a work session 
being started. 
 
We think the user's statistics screen can be useful for providing positive feedback if working 
habits are improving, but also information to reflect on if the user is not completing many 
sessions or is working to little each day, maybe the user needs to use different intervals for 
working, or needs to work at different times of the day? 
 
The design is a work in progress and we hope to get some useful feedback from expert 
interviews with a psychologist, and later on possibly from user-based testing as well.  
 
 

Discussion 
When selecting our methods for our study design, we decided to choose a literature review to 
use as the basis of the theory behind our hypothesis. Another approach could have been to use 
a quantitative data-collection method such as a questionnaire to gather information about 
students’, or others’ mobile habits. However, with our assumption that these kind of habits 
involved with mobile distractions, one could argue that research papers done by medical 
professionals serve as a more valid basis for any theory building in this field. 
 
We have identified some issues with our assumptions in this study. For instance, as of now, we 
cannot truly verify if our hypothesis is correct or not, without testing the prototype in a real life 
setting and measuring the results. At the best we can assume that it has some validity because 
it have been verified with an expert subject, as well as the fact that it is built upon thorough 
theory that we found during our literature search. However, have discussed our research, 
methods and approach with a student of psychology at the University of Oslo, and he has 
verified that to his knowledge, we are surely on the right track, but that we should confirm our 
assumptions with an expert in the field. 
 
Looking back on our study design, we have realized that it would be beneficial to the study and 
knowledge gathering to involve an expert earlier in the project. In addition, we believe that it 

https://paperpile.com/c/PICgQ4/V2ri
https://paperpile.com/c/PICgQ4/D2kG
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would have been beneficial to have done shorter iterations in the design process, so that we 
could have tested even more hypotheses in the same amount of time. 
 

Road ahead 
The next step we want to complete in our project is to conduct expert-interviews to get feedback 
on our current design. Further we will iterate on the design if necessary before we try to 
synthesize a more high-fidelity prototype. If we have enough time to conduct a small user-based 
study with our prototype we will try to do that, but this depends on how quickly we can produce 
a testable prototype. 
 
We plan to keep adding to our literary review of habits, to keep searching for more usable 
pointers as to what could be important features in the application to alter habits. 

● We have done a test of existing services that are missing in this article that we want to 
add. 

● We’d like to further add to the psychological framework: 
○ Expand on our literary review of habits. 
○ Discuss Greys’ Reinforcements Sensitivity Theory and how it can be used to 

narrow down who our target users are. 
● Tests with experts within the field of psychology and discuss new findings. 
● We want to complete a workshop arranged as a hackathon where we develop a 

prototype of the mobile app based on our current hypothesis. 
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