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ABSTRACT
There are numerous technologies available that aim to support behaviour
change. These help people to improve their lives in the way they want,
from doing more exercise to spending time learning a skill. The challenge
to those researching and designing these technologies is how to make
behaviour change easier. One promising area is the role of social
interaction features in behaviour change technologies. When people use
these features, it’s been shown to have a beneficial effect on their target
behaviour. Unfortunately researchers have also found some are unwilling
to use these features, and there is limited understanding of why this is the
case. The current project was undertaken to address this by investigating
the barriers to use of social features in behaviour change apps, and to
propose design recommendations to overcome these barriers. Three
studies of behaviour change apps were undertaken: an autoethnography
conducted by the researcher, user interviews with eight participants and a
participatory design workshop with ten participants. The project provided
additional evidence to the observation that some users avoid social
interaction features on behaviour change apps. Furthermore, it addresses
the limited research on why some users avoid these features, and has
revealed what can be done to encourage use. This project contributes
three key findings that help to understand these barriers to use: the
usability of social features needs to be improved; users need better control
and choice of who they can share with; users want more variety of what
types of content they can share. The main implication of these findings is
that, unless the design of social features on these apps is improved, the
audience of users engaging with them, and benefitting from social
interaction to aid their behaviour change, will be limited.
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1. INTRODUCTION
Positive behaviour change can be beneficial to both individuals and
society. If someone changes from throwing everything away to recycling
what they can then a small amount of landfill is avoided; if their neighbours
join in we reap collective benefits to the environment. When a person
decides to take up regular exercise they may improve their health.
Repeated at scale and the effects can be remarkable; for example, if
everyone across England completed the recommended weekly amount of
exercise then 37,000 lives a year could be saved (Network of Public
Health Observatories, 2013). For individuals a positive behaviour change
maintained over time can help achieve personal goals. Even better, when
some of these actions at a small scale are taken up by many they can
ripple through society to make major differences for us all.
There’s ample guidance and suggestions about the changes that could
improve aspects of our personal and social wellbeing. These range from
government guidelines (such as NHS Live Well), to global bodies
(including the World Health Organisation), academic research (including
reports from journals) and informal sources (such as newspapers). But the
challenge to all of us receiving this advice is can we personally accomplish
and maintain these positive behaviour changes? What will help us to
untangle and sort plastics from cards rather than putting the whole lot in
the bin? To take 10,000 steps when we could take the bus? The potential
benefits to individuals and societies makes this challenge a popular area
of research interest. This includes the design and implementation of
interactive tools to encourage behaviour change: whether they work, how
they can be improved, and their strengths and limitations.
Research shows that social interactions can be employed successfully as
a behaviour change technique (Moore at al., 2003; Wang and Fenske,
1996; van Dam et al., 2005). This effect has been further demonstrated in
studies of novel technologies through social interaction features (“social
features”; Mamykina et al., 2008; Burke and Settles, 2011; Du,
Youngblood and Pirelli, 2014). However, there is also documented
evidence of some people avoiding social features in these technologies
(Obemayer et al., 2004; Franklin, 2008; Dennison et al., 2013) and limited
research into what causes this. Therefore, the aim of this project is to
reveal these barriers to use, and to propose design recommendations to
overcome them.
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1.2. Research question
This project aims to answer the following research question:
What are the barriers to use of social interaction features in behaviour
change mobile applications, and how can these be overcome?
A study of mobile applications (‘apps’) which employ social features for
behaviour change will be undertaken to answer this question. Using as
examples the mobile apps Lift and irunurun, this project will qualitatively
investigate how social features are implemented and why they are used or
avoided. The contribution of this project will be identifying barriers to use
and proposing a set of design recommendations to improve user adoption
and acceptance. These findings and recommendations will be useful to
people who want to encourage behaviour change using technology. This
includes educators and app developers across health, sustainability and
other areas for positive behaviour change.

1.2. Outline of this thesis
The literature that formed the background research for the project is
presented in the next chapter, covering the topics of: social interaction for
behaviour change, types of social interaction, and studies of relevant HCI
interventions. In Chapter 3, the research methods chosen for this project
are described and justified. Those considered but not selected are also
presented.
Chapters 4, 5 and 6 present the method and results of the three phases of
the project. In Chapter 4, an autoethnography conducted by the
researcher is described. User interviews with eight participants is
presented in Chapter 5. And Chapter 6 covers a design workshop
conducted with participants.
In Chapter 7, the results from across methods are presented, and
considered in the context of wider literature and limitations of the project.
This leads to a set of design recommendations for social features in
behaviour change apps. Chapter 8 provides a concluding summary and
the contribution of the project.
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2. LITERATURE REVIEW
This chapter presents related research on social interaction as a
behaviour change technique. It covers how social interaction fits behaviour
change theories, and applications of this technique in technology. This is
discussed to provide a grounding in current work and to demonstrate the
motivation for the project.

2.1. Effects of social interaction on behaviour change
There are promising examples in literature of the positive impact social
interaction can have on a person’s behaviour change attempts. Moore et
al. (2003) reported on a study of women who were advised to continue a
medically-supervised exercise programme for people who have heart
problems. After examining all the factors that contributed to whether or not
participants continued exercising, only social support (practical advice
from family and friends) predicted exercise persistence. Similarly, Wang
and Fenske (1996), examined the affects of support from family and
friends on chronic disease patients. They found that those who received
more social support also carried out more self-care behaviours. In a
review of six controlled intervention studies of social support techniques
on diabetes self-management, van Dam et al. (2005) concluded that most
studies carried evidence that social support has an influence on diabetics’
self-care. At a broader scale, studies by Christakis and Fowler (2007;
2008) indicate that the structure of an individual’s social networks can
influence the adoption of health promoting behaviours and health risks
(such as becoming obese). In a study examining social support for dietary
change, Kelsey et al. (1996) found that the support of friends was
especially helpful for women changing their diet.
Based on this evidence, social interaction for behaviour change deserves
further investigation. In order to understand how and why these results
came about, a discussion of how social interaction fits into behaviour
change theories follows.

2.2. Social interaction as a behaviour change technique
There are numerous ways that researchers have attempted to understand
and design interventions for behaviour change. These include the Theory
of Planned Behaviour (TPB; Ajzen, 1991), the Transtheoretical Model
(TTM; Prochaska & Velicer, 1997), the health action process approach
(HAPA; Schwarzer, 2008), Fogg’s Behaviour Model (FBM, Fogg, 2009),
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MINDSPACE (Dolan et al., 2010), the Behaviour Change Technique
Taxonomy (BCTT, Michie et al., 2013), and the COM-B model (COM-B,
Michie et al., 2011). These models differ in how they approach
understanding behaviour change: some describe a series of steps, others
list techniques that can be used in isolation or combination. However, they
all explicitly or implicitly reference some form of social interaction.
Each of these theories demonstrates that social interactions can play a
role in motivating and maintaining behaviour change. Although the
theories differ, there is significant overlap in the social interactions
described and why they affect behaviour change. This overlap can be
characterised by three broad categories: practical support, emotional
support and social norms or acceptance.

2.2.1. Practical support
Practical support is the provision of information and guidance to help
someone attempting behaviour change (Michie et al., 2013). Prochaska &
Velicer (1997) called these “helping relationships” and gave several
examples of the form these interactions may take, such as “a therapeutic
alliance, counselor calls and buddy systems” (p223). Practical support can
therefore be provided by anyone who has useful guidance to offer: be it an
expert (such as a health professional providing advice), a peer attempting
the same change, or someone who has successfully completed a
behaviour change (e.g. an ex-smoker guiding a current smoker). The
COM-B model (Michie et al., 2011) is a framework for behaviour change
interventions. In this model, practical support is an example of
“Enablement” and is identified as a way of “increasing means/reducing
barriers to increase capability or opportunity” (p7). An example of
increasing means through practical support could be by advising someone
how to improve their running technique to meet their exercise goal.
Practical support can also reduce barriers by answering specific questions
that are stopping someone from performing a target behaviour.
2.2.2. Emotional support
Another form of social interaction that can aid behaviour change is
emotional support, which is support from “friends, relatives, colleagues,
buddies…” (Michie et al., 2013, p7). Helping relationships can be
described as a type of emotional support through the provision of “caring,
trust, openness and acceptance as well as support for the healthy
behaviour change” (Prochaska & Velicer, 1997). Emotional support
leverages the way that emotional associations can influence behaviour
-9-

(Dolan et al., 2010), and can be said to encompass the observations that
social reinforcement can create positive emotions (Louro, Pieters, &
Zeelenberg, 2007) which may encourage a person to repeat a behaviour.

2.2.3. Social norms and acceptance
The social and cultural landscape a person is within affects how people
think about things and therefore how they behave (Michie et al., 2011). In
the MINDSPACE (Dolan et al., 2010) framework this is described as
Norms - the process of being influenced by social and cultural norms. This
encompasses the idea that being in a social network of people enacting a
certain behaviour may make that behaviour ‘spread’ to you (Dolan et al.,
2010). Michie et al. (2013) provide an example of how a person can take
control of their social norms to use this as a behaviour change technique,
“advise to minimise time spent with friends who drink heavily to reduce
alcohol consumption” (p18). This is described in the BCTT (2013) as
Restructuring the social environment, and demonstrates how this
technique can be used to facilitate a target behaviour, or create barriers
against an unwanted one. Similarly Fogg (2009) describes how our need
for social acceptance motivates people to do things that will secure a
place amongst social groups (social acceptance), and to avoid doing
things that will lead to being banished or ostracised.
This section introduced three categories of social interaction (practical
support, emotional support, and social norms and acceptance) and
discussed how they each can influence behaviour change. There is a
range of technologies that implement these social interactions as features.
The next section will present examples of these to better understand user
adoption and acceptance of these features.

2.3 Technology for behaviour change
Technology designed for behaviour change is aimed at helping users to
reach their personal goals. There are a large number of examples of
systems tailored to a wide variety of goals, such as diet, exercise, quitting
smoking, recycling and conserving electricity (Ploderer et al., 2014).
Many persuasive technologies are developed specifically for mobile
phones or as mobile apps (Fogg, 2003). Pejovic and Musolesi (2014)
argue that with 5 billion worldwide users, mobile phones provide the most
direct way of contacting anyone in the world. This presents an opportunity
to those designing behaviour change interventions to reach a large
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audience. As people often carry their mobile phones with them all the time
(Pejovic and Musolesi, 2014), these devices feel more personal in nature
(Ventä, 2008). This may contribute to users feeling more comfortable
installing and using behaviour change technologies on their phones
compared to on a computer or laptop. Mobile phones also have the
benefits of portability and being ‘always on’, which means behaviour
change interventions can be delivered anywhere and at any time (Fogg,
2003). This is an advantage over computers, for example, which constrain
access to an intervention to times when users are at their desks (Lathia et
al., 2013). In a study that compared usage of a persuasive interface on
desktop and mobile, Gasser et al. (2006) showed that the mobile app was
used more frequently and consistently throughout the day, which has
positive consequences for behaviour change applications. Smartphones’
capabilities also support innovations in behaviour change technologies
(Dennison et al., 2013): for example, using the device’s camera to
photograph and keep a food diary, or using device sensors to record a
users’ physical activity. These factors appear to have been heeded by
commercial developers, with many thousands of apps aimed at facilitating
behaviour changes such as “managing stress, improving mood, following
a healthy diet, increasing physical activity, quitting smoking, and selfmanaging chronic health problems,” (Dennison et al., 2013).
There are several reasons mobile apps can be seen as a promising
medium for behaviour change interventions: the potential audience is
large; their presence on mobile phones may help provide a more timely
and personal mode of intervention to users; advancement in smartphone
devices affords innovation in the design of these apps; and users are
already downloading commercially produced apps for the purpose of
behaviour change. The role mobile apps are taking in the advancement of
behaviour change technologies makes understanding their strengths and
limitations an important area for further research, and therefore they will
be the focus of this project. Therefore relevant studies of social interaction
mechanisms, predominantly on mobile apps, will be reviewed in the next
section.

2.3.2. Social interaction mechanisms in mobile apps
This section presents examples of technologies, developed both for
research and commercially available, that illustrate the social interactions
identified in behaviour change literature. Table 2a provides examples of
how social interactions are implemented on mobile apps, and describes
how these features operate. Previous research into HCI technologies for
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each type of feature (mentors, feedback, groups and sharing) is examined
and discussed below in addition.

Name of
social
interaction

Example
implementation
in mobile apps

Description

Examples

Practical
support

Mentors or
coaches

Professional users provide
guidance about how to perform a
behaviour change, giving users
access to practical support; may
also be a question-and-answer
feature

MAHI by
Mamykina et al.
(2008);
coach.me;

Emotional
support

Feedback or
actions

Other users give feedback when
behaviour change is performed for example, leaving a message to
congratulate them. This provides
the receiving user with positive
social reinforcement for performing
the behaviour, promoting repetition
(Louro, Pieters, & Zeelenberg,
2007). Alternatively, users simply
record their positive feedback by
using an action on the interface
e.g. ‘liking’, ‘starring’ or leaving a
positive rating.

February
Album Writing
Month studied
by Burke &
Settles (2011);

Social
acceptance
/ social
norms

Groups or teams

Users join a group or team with a
shared goal, and feel motivated to
perform their behaviour in order to
be accepted by this group

Fittle by Du,
Youngblood
and Pirelli
(2014);

Sharing and
following

Users share their progress, for
example sharing a step count or
number of days without smoking. If
a user is sharing their progress,
they may be motivated to perform
their target behaviour to fit in with
peers. Users receive updates
shared by users they follow - this
sets the social norm for a type of
behaviour (for example, following
other users who eat healthily).

Houston by
Consolvo et al.
(2006);
TwoGrand
(www.twogrand
.com); Vera
(Baumer et al.,
2012).

Table 2a Examples of social interaction in mobile apps

Practical support can be implemented in behaviour change apps through
mentoring features. For example, Mamykina et al. (2008) designed and
evaluated MAHI, a mobile application and accompanying device for
individuals with diabetes. MAHI allowed users to record their blood sugar
levels. It supported social interaction with diabetes educators through
sharing these records, as well as photo diaries, audio capture and specific
questions. Mamykina et al. found that MAHI made a significant
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contribution to individual’s behaviour change goals (diet). However, the
study’s focus on diabetes management may limit whether these results
can be generalised for different types of behaviour change, particularly
those outside of health. For example, would practical support implemented
in this way be useful to users to finish a writing project or to recycle more?
Emotional support techniques, such as feedback and messaging, were
investigated among other social interactions on a song-writing goal
website (Burke and Settles, 2011). Users that were actively involved in
these interactions performed better at meeting their song-writing goal than
those who did not; users who did not use any of the social features wrote
half as many songs. However, there was no further investigation into the
reasons why this subsection of users chose not to make use of the social
interactions. Given the improvement in performance they offer it seems an
important point to pursue.
Groups were central to the design of healthy lifestyle app Fittle by Du,
Youngblood and Pirelli (2014). The interface included a dashboard of team
activity, through which any user could share information, comment on
each other’s post, and give each other ‘high fives’. This activity became
public to all users in the team through their respective dashboards, making
groups a prominent feature of the app. In a user study, participants were
positive about the benefits of being in a group, citing increased feelings of
motivation, accountability, and inspiration from other members. The study
of 19 participants over eight weeks showed that group membership
increased participants’ individual adherence to behaviour programs. A
similar example is the design and study of the health app Vera (Baumer et
al., 2012), which was designed around group visibility of posts, and which
was found to encourage users’ sense of accountability and selfpresentation. A limitation to both of these studies is that users began in a
pre-formed group - either put together by the researchers, or recruited as
a group to join the study together. Therefore, an understanding is missing
of whether an individual could find and join a group on a behaviour change
app themselves and how they would do this. It could be argued that this
creates a significant difference from how people begin using mobile apps
in the real world, which could range from a personal recommendation to
coming across it by chance on the iOS/Play/Windows app store.
Sharing was found to be a useful social interaction by Consolvo et al.
(2006) in an experimental study of the mobile activity monitor Houston.
The app allowed users to share their daily step count with their ‘fitness
buddies’ and to encourage each other through messages. The step count
could be further annotated or explained when sharing the data. The study
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found that users who shared their step count with friends were more likely
to attain their goal than those who kept their activity private. Based on this,
one of the resulting four key design recommendations for behaviour
change technologies produced from the study was to support social
influence. An aspect to sharing that the design of Houston does not
evaluate, is the idea of following. While many commercially available
technologies provide users with the ability to follow users that do not
reciprocate (e.g. Twitter, Instagram), in Houston, users had to be part of a
‘buddies’ group. This is a part of how people form their social feeds in real
life, but is left unexamined in relation to behaviour change apps. In the
next section, one aspect that these studies do not consider is discussed whether users would accept and adopt these technologies in the real
world.

2.3.3. User adoption and acceptance
While research has shown that social interactions on behaviour change
apps can be useful in experimental studies, there are also documented
difficulties of user acceptance and adoption. Obermayer et al. (2004) ran a
study where users of a smoking cessation technology were able to
nominate a friend or family member as a “support person”, who would
receive updates. However, a third of participants chose not to use this
feature. The finding that social support features were under-utilised was
replicated in a follow-up study by Riley et al. (2008), however the
researchers did not investigate or hypothesise about the reason for this. In
a study of Sweet Talk (Franklin, 2008), a text messaging support system
for young people with diabetes, reluctance was measured when none of
the participants chose to nominate a support person, but again the
reasons for this were not investigated or speculated on. This lack of
understanding about why some users choose not to accept or adopt social
interaction features has been discussed in literature. Klasnja and Pratt
(2012) conducted a review of mobile phone health interventions, and
noted the opportunity to understand the needs of users of these apps to
design better social support interventions. Comber and Thieme (2013)
also acknowledged the space for future research into the role of factors
including social influence, as part of their study of a technology to impact
food waste behaviours.
Some understanding towards the reluctance to adopt social interaction
features is provided by Dennison et al. (2013), who conducted focus
groups with young adults to explore health app feature ideas and
participants’ willingness to use them. Overall, the reported findings for
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uptake of social features was not encouraging, as a number of barriers to
use were encountered. Participants perceived the use of health apps as
slightly embarrassing and therefore not something to be shared with
friends. Participants also considered their healthy lifestyle information as
private and were therefore also unwilling to share progress through social
media - a finding consistent with previous research (Newman et al., 2011;
Morris et al. 2010). Participants conceded however that if a group of
people were working towards the same goal, social sharing may be more
acceptable. While this study helpfully revealed some of the causes of
social feature avoidance on healthy habit apps, the focus was on one type
of social interaction (broadcasting to a social network). Further
investigation of how users respond to different types of social interactions
is needed, at least across the types identified in behaviour change
literature.

2.4 Summary
The research presented above shows that social interactions can be
employed successfully as a behaviour change technique, and this can be
explained by behaviour change literature. Different types of social
interaction have been implemented into experimental studies of behaviour
change technologies, and have demonstrated that the positive effect of
social interactions on meeting behaviour change goals is maintained.
However, the majority of HCI studies described above share two major
limitations. Firstly, putting users into groups or recruiting them as groups
means they lack real world validity. Without researchers forming teams,
would users adopt these features, and how would they go about selecting
users to share with? This focus on evaluating features rather than whether
users would adopt them is related to the second limitation - that they do
not undertake any investigation into why some users choose not to
engage with social interaction features at all. In light of the improvements
to participants’ behaviour change attempts when using social features,
revealing what is stopping some people from using these features, and
how to overcome this, could be a helpful area of investigation for those
developing similar technologies.
While there has been some investigation into the unwillingness of some
users to engage with social features, there is an opportunity to further our
understanding of why this is and how to encourage use. It has also been
shown that characteristics of mobile apps’ suggest they may be an
effective medium for behaviour change interventions. Therefore, the
- 15 -

current project was planned to investigate the barriers to use of social
interaction features on behaviour change apps, and to discover and
propose design recommendations to overcome these barriers. In the
following chapter, research methods chosen for the study are discussed
and justified against this research goal.
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3. RESEARCH METHODS
This chapter outlines the research methods used in the project and the
reasons the following methods were chosen: an autoethnography, user
interviews, and a design workshop. This chapter also presents methods
that were considered but not chosen.

3.1. Selected Methods
3.1.1. Autoethnography
Autoethnography is a self-study method where the researcher acts as a
participant (O’Kane, Rogers and Blandford, 2014). A researcher can better
empathise with the experience of users if they use a technology
themselves (Wright & McCarthy, 2008), and therefore propose designs or
improvements to better meet their needs (Neustaedter & Sengers, 2012).
If it is undertaken before a user study with participants it also allows the
researcher to understand the demands and intrusiveness of the research
methods and adjust these accordingly. Additionally, there may be contexts
that are difficult to recruit participants for; autoethnography allows HCI
researchers to gather insights from these scenarios (O’Kane, Rogers and
Blandford, 2014).
However, there are also disadvantages to an autoethnography, such as
the risk of personal bias towards phenomena later observed by the
researcher. Therefore, the researcher needs to remain mindful of these
factors when conducting the study and to triangulate findings with other
sources of data (Duncan, 2004). For this reason, this method was chosen
as the first of several phases of research.
3.1.3. User interviews
In-depth interviews are a way of gathering information about what a user
does and are an opportunity to find out why. Therefore conducting one-toone interviews after participants had used an app was chosen as an
unobtrusive method (Creswell, 2003) of unpicking the use of social
features in behaviour change apps. Another benefit of this method is that it
minimises interference with users’ natural interaction with a system. For
example, in this project it would avoid the researcher from inadvertently
reminding participants to complete their behaviour. Additionally, conducting
interviews after participants had used the app for a period of time allows
participants to relate to their actual usage and natural behaviour rather
than hypothetical scenarios.
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In advance of the interviews, questions and prompts are compiled to
ensure the interviews cover key areas of interest (Rogers, Sharp &
Preece, 2011). Through a semi-structured approach they also allow the
researcher to adapt to a particular user’s discussion (Cairns & Cox, 2008).
The process of conducting interviews allows a researcher to build
hypotheses through an understanding of users’ behaviour and analysis of
their comments; these can be tested by positing them to participants, to
validate or reject concepts (Beyer and Hotzblatt, 1993).
However, interviews have a number of drawbacks. They can be timeconsuming (Cairns & Cox, 2008) and for this reason are only practical with
smaller sample sizes such as the eight participants in this study.
Interviews only provide an account of participants’ behaviour rather than
direct observation (Creswell, 2003), and rely on participants accurately
remembering and reporting their behaviour (Creswell, 2003). To help this
process of remembering some questions for this study have been
designed to ask participants think back to specific uses of the app. Bias
from the interviewer can influence participants’ responses which would
produce inaccurate results (Cairns & Cox, 2008). Therefore, the
interviewer needs to carefully choose prompts and questions to avoid this.
Additionally, the phrasing of discussion by the interviewer may also
introduce bias (such as leading questions), so the skill of the interviewer
can be a limitation.
3.1.5. Collaborative design workshop
Design workshops employ creative activities to direct participants to think
about “assigned problems” (Martin and Hanington, 2012). A collaborative
design workshop was planned as a way of creating and validating
recommendations from the research. This would allow users to discuss
improvements to social features and generate ideas. By proposing
alternative designs, participants can articulate what they found difficult or
off-putting about features in existing behaviour change apps.
Participatory workshops allow users to have hands-on input by creating
mock-ups (McClelland and Suri, 2005). Unlike the final technology,
materials such as paper and card are less intimidating and accessible to
most people (Ehn and Kyng, 1991). They are also fun for participants,
increasing their engagement with the activities. Workshops are also an
efficient way of gathering insight from participants in a short amount of
time (Martin and Hanington, 2012).
However, there are limitations to this approach. The process may make
participants feel obliged to come up with solutions even when they did not
- 18 -

face a real need or problem. Additionally, the proposed designs may solve
some of the issues faced by participants but unwittingly pose others. For
these reasons, the workshop was planned to output design suggestions
and parameters for successful social features in apps, rather than a
concrete design. Another drawback is that, as with focus groups, the
phenomena of ‘groupthink’ may occur where participants feel a social
pressure to assimilate their ideas with those of the group or rationalise
their decisions to fit in with peers (Rosenbaum et. al 2002). Ideo’s
“Brainstorm Rules” (Design Kit) were created to help encourage an open
discussion of ideas and can be introduced to counter groupthink.

3.2. Methods considered but not selected
3.2.1. Diary study
A diary study was considered as a way of revealing participants’ usage of
the app. The advantages of the diary methodology would be tracking
usage in-context and therefore ensuring validity for ‘real-world’ behaviour
change. A diary also ensures aspects which might be forgotten are
recorded ‘in the moment’ (Carter and Mankoff, 2005).
However, the diary would cause an interruption to participants’ daily lives
(Carter and Mankoff, 2005) and cause self-reflection on their use of the
app, which could have interfered with how they would naturally use it. For
these reasons it was decided interviews would be a better approach.
3.2.2 Observation & contextual analysis
Observation can be a useful methodology as it helps reveal users’
unprompted interactions with a system. Being in a real-world setting rather
than a controlled lab environment further helps to elicit users’ natural
behaviour (McClelland & Suri, 2005). An interviewer questions at relevant
points to help understand the users’ thoughts, motivations and points of
difficulty (Beyer and Hotzblatt, 1993).
However, as the timing and location of participants’ interactions with their
apps could vary, scheduling in time to observe their usage would have
been unrealistic. An opportunity for participants to talk through their
general use of the app over the study period was included as part of the
interview structure instead. This allows for an element of user reflection
grounded in the task and system (Beyer and Hotzblatt, 1993).
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3.2.3 Focus groups
Focus groups are a way of gathering the “opinions, feelings and attitudes”
of participants (Martin and Hanington, 2012). They have the advantage of
allowing for discussion between peers - which can be a less pressured
experience than a lab study or interviews (Rosenbaum et. al 2002).
There is an overlap in the type of data gathered and content of focus
groups with user interviews (Cairns & Cox, 2008). Since reaching the
same depth of discussion with each participant in a group setting would
have been more time-consuming, individual interviews were chosen
instead as a method.
While they also bring together a group of participants, focus groups were
considered distinct from design workshops because of differing goals and
activities. In focus groups participants’ share their viewpoints on topics
(Cairns & Cox, 2008). Contrastingly, in design workshops participants
contribute and generate ideas (Martin and Hanington, 2012). This makes
the type of data gathered from a design workshop distinct from focus
groups and user interviews, and therefore a more appropriate
supplementary method.
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4. AUTOETHNOGRAPHY
In order to investigate barriers to use of social features within behaviour
change apps, a six-week autoethnographic study was undertaken by the
author. This was also carried out to uncover any limitations of the
proposed user study design, inform the hypotheses of the study, and to
better empathise with participants. This chapter documents how an
autoethnography study was conducted and analysed and presents
findings from this phase of research.

4.1. Method
The six-week study was split into two 3-week parts. In the first three
weeks, the author recorded the experience of trying to take up a behaviour
(listening to language tapes) and use an app without any social features.
In the next three weeks, the researcher attempted to take up this
behaviour in the evening while using and investigating the social features
on the app.

4.1.1. Materials
The mobile app used in the study was Lift (recently renamed Coach.me),
an app created to aid in the adoption and maintenance of positive habits to
meet user-defined goals. Lift is described in more detail in the next
chapter. Lift was installed and used on the researcher’s mobile (an iPhone
5c).
To record experiences with the app, the author used emails titled with the
study date to capture thoughts about using the app. This allowed
experiences to be captured by the researcher whenever they occurred.

4.1.2. Procedure
In the first three weeks, the researcher attempted to spend half an hour
each morning listening to a language CD. The author used the mobile app
Lift, to investigate whether it supported this aim, but without interacting
with peers, friends or family on the app.
In the following three weeks, the researcher attempted to listen to the
language CD every evening before bed. In this second part of the
autoethnography, the author interacted with the social features through the
app.
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During the entire study, the author kept a diary of what they considered
significant moments recording the experience by writing their thoughts.
Listening to language CDs was chosen as the target behaviour because
the author had wanted to learn Punjabi for some time and therefore had
some intrinsic motivation to begin with. If a target behaviour were chosen
which did not interest the author at all, the author might never have
performed the behaviour, producing limited data about what it was like to
use the app.

4.2. Analysis
As the data was all drawn from a single data set (the author’s personal
experience), the goal of analysis was to identify areas for further
investigation in interviews with participants.
Thematic analysis of the author’s diary entries was carried out to identify
areas of interest and patterns of experience (Braun and Clarke, 2006).
The individual diary entry emails were pasted into one document and read
through. After re-reading the data the researcher highlighted passages,
comments and behaviours that related to the research question and
copied these onto post-its. These post-its were ‘coded’ with other small
coloured post-its; the codes sum up “a feature of the data that appears
interesting to the analyst…assessed in a meaningful way regarding the
phenomenon,” (Braun and Clarke, 2006, p18). Each code helped to group
together several pieces of data, and examples from this data set include:
“biggest supporters don’t use the app” and “no accountability”.
After these codes had been applied and re-read, they were grouped into
broader categories (‘themes’) and these were written as post-it headings.
Some of the codes and themes were renamed to better represent the
data, others were discarded and created in response to identified
groupings. This process was continued until the key passages were
represented by a set of themes. This approach allowed the researcher to
produce a set of insights in relation to the research question which
informed the rest of the study.

4.3. Results
The autoethnography helped to uncover a number of findings about the
limitations of social features in the app Lift. These included forgetting to
use the app during the period of usage without social features, difficulties
finding known friends and family to connect with on the app, and being
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unwilling to interact with strangers on the app. These findings are
discussed in more detail below.
4.3.1. Using the app without social features
Despite not engaging with social features in the first three weeks, there
were few notable differences with the researcher’s experiences of the app
in this time. The researcher found she often forgot to use the app even
when performing the target behaviour because it felt like an unrelated
additional step. The feedback from the app when checking-in (a small
animation) was appreciated at first but the novelty wore off, and using the
app to record compliance felt arbitrary.
4.3.2. Social features noticeable within the app
When first installing the app, social feedback features were clear in the
interface due to a prominent tab along the bottom of the screen.
Additionally, the researcher noted that several were active by default as
the researcher had to un-enrol from receiving feedback from strangers
during the first phase of the study.
4.3.3. Embarrassment when linking to social networks
When it came to finding people to follow on Lift, the researcher found the
options to connect to Twitter and Facebook off-putting. This apprehension
stems from the embarrassment of sharing with a public audience (Twitter)
or a wide range of people (Facebook). Not being able to tell how this
feature would work caused a sense of reluctance to connect the app to
social media, in case it began to post content without the researcher’s
permission.
4.3.4. Difficulty finding friends on the app lowers value
When it came to finding friends on the app, the researcher found that she
only knew a handful of users and none were still active on it. This was
apparent from the long period of time since their last ‘check-ins’.
Convincing friends in person to join the platform did not work; they made
excuses about the amount of memory it would consume on their phones.
They were also unwilling to make the effort to use the app because they
did not have a goal they were trying to achieve and therefore the app
would have limited uses.
The researcher’s experience of the social interactions on the app were
therefore all with other members of the Lift community, unknown to her
personally. This had an impact on the perceived value of the social
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features. During the first phase of use of Lift it was difficult for the
researcher to feel accountability towards the app itself, which made
recording a behaviour on it feel redundant. When no-one in the Lift
community followed the researcher on the app in the second phase, this
sense of redundancy continued. The researcher found it difficult to access
a supportive group of people also using the app to learn the same
language.
The experience of being motivated by a family member in conversation led
the researcher to reflect about how some friends and family members
would have been likely to provide positive reinforcement - if they had been
willing or able to use the app.
4.3.5. Interacting with unknown users less compelling
As it was difficult to find users known to her personally, the researcher
followed other users on the app. The researcher found it was difficult to
decide who to follow because there is little material to gain a sense of
what users are like: merely a list of their check-ins and a small profile
picture.
Not knowing much about these users meant their content on the app was
rarely interesting to the researcher which created a sense of unwillingness
to engage with the social features. The researcher found the updates from
people on the app - such as the number of times they had checked in was shallow and did not prompt a response. Similarly, the messages on
the group page centred on users trading language skills, which the
researcher did not need to do - this put the researcher off from getting
involved.

4.4. Discussion
The autoethnography was conducted to identify barriers to use of social
features on a behaviour change app and to inform areas to explore in the
following user study. The themes identified helped the researcher to
identify a number of areas for further exploration in the user study,
discussed below.
The researcher often forgot to use the app without social features - this
suggests that without these features, the app is not compelling enough to
maintain use. Therefore optimising these features should be a priority to
add variety and interest to the app. A possible factor in this could also be
the difficulty of the target behaviour chosen by the researcher; however,
the occasions when the researcher remembered to practice the language
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and not to use the app suggests the app’s design did also play a role. The
noticeability of the social features within the app is an encouraging sign,
which suggests participants in the user study will encounter these features
and be able to provide feedback on them. However, the feelings of
embarrassment and fear that the researcher encountered towards linking
the app to social networks could be a barrier to use for users. The app
design currently does not provide enough reassurance about these
features. When engaging with the social features, a further barrier was the
difficulty finding friends who use the app and not being able to persuade
friends to get the app. Not being able to interact with friends on the app
meant the researcher primarily used the social features with members of
the app’s community; however, not knowing these users personally limited
the sense of accountability and interest felt by the researcher. The app
therefore needs to increase the opportunities to interact with friends, and
to allow users to forge an interest in community users on the app.
While social feedback features were prominent within the app design, the
researcher found several barriers to initiating use of them alongside
limitations to finding value in the use of these features. In order to verify
whether these findings would be consistent amongst users, and to
uncover whether there are any further barriers to use, a user study was
planned. This user study is described in the next chapter.
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5. USER INTERVIEWS
This chapter describes the semi-structured interviews undertaken to
investigate how people respond to and engage with social features on
behaviour change apps and whether there are opportunities for
improvement. It presents the method followed and documents findings
from user interviews, which are summarised in the discussion at the end of
the chapter.

5.1. Method
During the study, participants were randomly assigned one of two apps Lift, (which was used in the autoethnography study) and irunurun. An
additional app to Lift was chosen to help generalise findings across
behaviour change apps, and irunurun in particular was selected for its
distinct social mechanisms. The apps were installed on participants’
smartphones and participants were asked to use the app for four weeks to
help them with a behaviour change of their choosing. They were
interviewed at the end of the four-week study of the app.
5.1.1. Participants
7 female and 1 male participants, aged from 25-29 (average 26) took part
in the study. Participants were recruited through friends and family; some
knew each other from work, social and living arrangements. Participants
were all willing to install an app on their own phones, and chose their own
target behaviour for the studies. Participants’ details are summarised in
Table 5a. The table presents their age, gender, occupation, app they used
and the behaviour they selected. Due to technical limitations of irunurun’s
app compatibility on certain phones, more participants used the Lift app.
#

Age Sex

Occupation

App

Target behaviour

P1

25

F

Charity event
organiser

irunurun

Walking more

P2

25

F

Event coordinator

irunurun

Squats/exercise

P3

25

F

Film maker

Lift

Practicing Tagolog
(language)

P4

25

F

Illustrator

Lift

Doing a sketch daily (not
for work)

P5

26

M

Architectural
assistant

Lift

Exercise
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P6

29

F

Designer

Lift

Writing daily

P7

28

F

Graphic designer

Lift

Exercise

P8

25

F

Graphic designer

Lift

Sun salutation (yoga)

Table 5a: Participants in the user study

5.1.2. Materials
Two apps were used in the study - Lift and irunurun; each of these is
described in more detail below.
Lift (recently renamed Coach.me) is a mobile app created to aid the
adoption and maintenance of behaviour change to meet user-defined
goals. These span a diverse range of goals from daily meditation to eating
breakfast. The app is available for free on Android and iOS smartphones,
and as a desktop app. There are a number of social features available in
the app, summarised in Table 5b. Table 5b provides a name for the social
feature, details how this interaction works, and with whom the user is
interacting.
Feature name

How it works

Who the interaction is with

Props

If a user has a public profile and
checks-in to record a completed
goal, another user in the Lift
user community can click a
button with a thumbs-up icon to
give them ‘props’

Anyone who sees the original
‘check-in’. Depending on users’
privacy settings - anyone in the
Lift community, or only those
who are followed.

Comments

Users can write and reply to
comments on check-ins

As above.

Follow

Users can follow other users,
which populates an activity feed
with followed users’ check-ins in
one place.

Anyone a user finds - either
through searching by username,
connecting to social media
(Facebook or Twitter), or inviting
people by email.

Followers

Users can be followed by others

Anyone who finds a user - can
be synced with Facebook and
Twitter to help find friends.

Questions &
answers

On pages for shared goals,
users can post and reply to
questions specific to the goal.

Anyone who has added the goal
to their intended actions.

Table 5b: Lift social features

irunurun is another app designed for behaviour change. It encompasses a
range of goals spanning from personal lives to the workplace. Users are
invited to track their target behaviours in the app which generates a
weekly points total for them. The app is available for free on iOS
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smartphones and as a responsive website. The social features in irunurun
are outlined in Table 5c.
Feature name

How it works

Who the interaction is with

Teams

Users can invite other users to
join their team, by searching by
email. Once in a ‘team’, users
can see each others’ progress
and message each other

People the user knows by email

Messages

Send and receive messages
within the app

People added to a user’s team

Table 5c: irunurun social features

Both apps have in-built social features, that are prominent within the app
(illustrated by the screenshots in Figure 5.1). However, Lift gives users the
ability to connect with the wider community, while irunurun restricts these
social interactions to people known to the user. Lift also has a more
diverse set of social interactions than irunurun but lacks the ability to send
direct messages.

Figure 5.1 Screenshots from the apps. Left, a screen with questions being asked by
users on Lift. Right, a view of user’s friends on irunurun

5.1.3. Procedure
The procedure followed with each participant was: an initial briefing
meeting, four weeks usage of the app, and a final follow-up interview. All
conversations were recorded with a phone and transcribed afterwards.
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The initial briefing before they used the app took approximately 30
minutes. This meeting aimed to ensure participants understood the study
format (through use of an information sheet), and to gather some
background demographic data about participants (such as age,
occupation etc). It included a brief discussion of the target behaviour they
were considering, and their motivations. They also gave their initial
impressions of the app as they downloaded and installed it; this was
carried out to ensure the app could work on their phones before the study
began. Participants then used the assigned app for four weeks, as much
or as little as they chose.
After four weeks follow-up interviews were scheduled with participants.
Interviews were semi-structured to adapt to the experiences of each
participant. They explored their overall impressions and progress, usage
patterns, their attitudes and comments about the app.
5.1.4. Pilot
A one-week pilot study was carried out with two participants to ensure
suitability of study materials and methods.
One pilot participant was attempting to wake up early everyday (at 5am).
She successfully installed the app Lift on her phone during the initial
briefing, and a final interview was conducted over Skype. During the
interviews, the participant talked about how encouragement from her
friends had helped her wake up earlier – but this was through a chat app
she already had on her phone (WeChat), where she had a ‘group thread’
with her friends. Every morning she would write in this group thread as
soon as she woke up, to tell her friends she had managed her goal.
However, she did not use the social features of Lift because she could
only find one of her friends on the app and was unwilling to connect it to
her more ‘public’ social network accounts (Facebook and Twitter).
The second pilot participant was trying to practice Chinese daily. However,
he had difficulty installing the app on his phone because his phone was
older and incompatible with irunurun. Therefore he did not complete the
study.
Based on the pilot, the procedure was updated so participants installed the
app in the first interview in front of the researcher to ensure all was
working fine before the study began.
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5.2. Analysis
The process of thematic analysis, as described by Braun and Clarke
(2006) was undertaken. This analysis method was also used for data from
the autoethnography, and is therefore described in more detail in the
previous chapter. In summary, this involved: transcribing the interviews,
becoming acquainted with the data through re-reading, coding features of
the data (such as an observed participant behaviour, or a particular
attitude or quote) and then generating themes to group and describe the
data. This was undertaken with quotes copied onto post-its. These were
rearranged and grouped until they could be represented by overarching
concepts - the key themes.

5.3. Results
The user study produced a number of findings that help to identify barriers
to use of social features in behaviour change apps and point to possible
routes for improvement. Before participants had interacted with the
features, a lack of noticeability and the inability to attract participants’
interest and curiosity prevented use of the social features on the apps.
Participants who explored the social features were put-off using them by
interactions with unknown users, and by being limited to certain content
types. These themes are discussed in further depth below, with discussion
and participants’ quotes for each finding.
5.3.1. Social features were not always noticeable
Two participants had used the apps without noticing all the available social
features. While this was only true for a minority of participants - it created
a clear barrier to them exploring and making use of these interactions.
“I don’t think I explored it enough to see those features” - P4
“I didn’t really talk to anyone in the app - I don’t really see who I
could talk to” - P6
For one participant, the social features had been partially discovered, but
they then faced difficulty seeing how to interact with people.
“I joined a group, but didn’t really get the option to chat within that
group” - P6
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5.3.2. Social features did not attract interest or curiosity
The majority of participants did notice the available options to interact with
other users, but chose not to because the features failed to attract their
interest and curiosity.
“Obviously you can sign up for a group and so on…I didn’t really
look at what other people are saying” - P7
“I noticed there was a chat below…but I didn’t look into it further” P2
The value of having and using these features was also unclear to
participants; the possible benefits of being motivated to keep up their
behaviour change by other users was not acknowledged.
“I did see that [social features] - I just didn’t really see if there was
any meaning” - P8
As participants were able to use the app to track their behaviour
regardless of whether or not they interacted with other users, these
features were seen as additional, rather than core to the use and
effectiveness of the apps. For some the primary motivation to use the app
was based on tracking their behaviour personally so they had no interest
in exploring or using the social features.
“I wasn’t looking for a support group” - P7
“It’s not something I would want to be social with” - P1
Others had a preference to not use social features across any apps they
used, an attitude which carried over into the behaviour change apps.
“I’m not one for social connect and then have a conversation” - P8
“I don’t really like [social features], I find it kind of off-putting” - P6
5.3.3. Interacting with unknown users off-putting
As most participants did not personally know anyone else using the apps,
their use of the social features was either prevented altogether (irunurun),
or restricted to interacting with other community users of the app (Lift). A
theme of participants avoiding the social features because of not wanting
to interact with these “strangers” became clear. For some, the mere fact
that those users are not known to them in real life was off-putting.
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“I wouldn’t ever really interact with people I didn’t know on an app
as a rule” - P1
“The [problem] with a community of strangers - they’re people you
don’t really know” - P6
The motivation of these unknown users to provide social feedback was
unclear, and therefore disconcerting for participants who received support
from them. Participants were confused about how they were being
targeted for support when the other users did not know them. This could
be a further result of users expecting to use these apps in isolation from
other users, and not understanding the value of social feedback.
“Other people were liking it - and I was very confused!” - P3
“I found it quite odd that random people I don’t know ‘like’ or support
every time I do a little bit of exercise. They were cheering me on
when they didn’t know who I was.” - P5
“Why anyone would be interested in what I was doing?” - P1
It was also reported by participants that feedback these unknown users
gave was less motivating and therefore not useful to their use of the
behaviour change app.
“It was strangers - it wasn’t an incentive for me” - P7
“With people you don’t know…you’ve sort of got nothing to prove to
them in a way” - P4
Some participants elaborated on this topic to express that they could
imagine these features providing more use if their personal contacts were
on the app.
“Maybe better if…in specific circumstances - like if you had a group
goal” - P1
“A little bit more interesting with people you know” - P7
5.3.4. Social mechanisms provide limited interest
Participants that explored the social features were disappointed by the
limited types of interactions available. The feedback mechanism (‘props’)
was too shallow for one user, and therefore less interesting.
“They just liked it - they didn’t participate.” - P3
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Frustration with the type of content being shared, or that participants could
themselves share, also produced a barrier to use.
“[Didn’t join the group chat because] people were just asking ‘how
do you overcome big writing problems?’…just talking to people
about it rather than actually doing it” - P6
“I don’t really like to publicise myself - I want to publicise what
would help other people” - P8
One participant drew a parallel about why she was reticent to use the
feature based on the social sharing of another app:
“I get annoyed when it’s like ‘this person’s listening to things on
Spotify’ - like I don’t need to know that” - P3
This participant also anticipated the embarrassment this type of update
could cause if it appeared on her social media accounts, which influenced
the decision not to find friends to add from Facebook.
“[It might post] C didn’t check in today - and then, oh noooo!
Everyone knows on Facebook” - P3
While reflecting on their experience of using the apps, one theme that
emerged was the importance of tone of voice. The polite reminder
notifications did not adapt despite participants’ non-compliance with their
behaviour, and became repetitive. Although these comments were aimed
at the style of reminders provided by the app, a parallel could be drawn to
some of the social mechanisms, which also lack variety of tone.
“All of it sounds the same - so it doesn’t feel personal” - P7
“The app…it’s more polite. Sometimes I think you sort of need
nagging.” - P4
“I want it to be like - get your ass out of bed and do something!” -P2

5.3. Discussion
The user study helped to uncover a number of barriers to use of social
features on behaviour change apps, and points towards areas of
improvement for these types of app to increase user adoption.
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The lack of noticeability of social features could contribute to a poor user
experience, as the opportunity to benefit from social interaction is
overlooked. Ensuring users are enrolled and introduced to these features
during sign-up may help to alleviate this effect. The inability to attract
participants’ interest and curiosity stemmed from the lack of a clear value
proposition about using these features. Therefore, the benefits of
increased motivation from social interaction should be communicated to
users, during sign-up for example. Interacting solely with strangers on the
apps was found to be off-putting for reasons of personal preference, as
well as diminished accountability to an unknown audience. In this case,
allowing users to get to know other community members better through an
understanding of shared goals would be useful. Finally, participants felt
limited by the types of interaction available - either showing support for a
user’s ‘check-in’, or conversation centred on general questions. Allowing
users to share different types of content and updates may help users see
a value in interacting with other users while also suggesting the
personality of each user, rather than them appearing as ‘strangers’.
The user study uncovered a pattern of avoidance towards social features
within behaviour change apps, and helped to reveal a number of the
barriers that prevented use. While the themes pointed to possible design
suggestions for these features, there was still room to explore what type of
social features and improvements users would prefer over the current
apps and to elaborate on the barriers identified in the study. Therefore a
participatory design workshop was planned to elicit design suggestions;
the method and results from the workshop are described in the next
chapter.
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6. DESIGN WORKSHOP
This chapter describes the method and results for a participatory design
workshop conducted to elicit design suggestions for social features within
behaviour change apps. Over an evening, participants completed several
group activities to further determine the barriers to use in behaviour
change apps. They also generated ideas about the type of social features
and improvements they would prefer. The workshop was structured into
introductions and a warm-up sketching activity (‘Apples’); a group
brainstorm of barriers to use, and ideas about how to overcome them
(‘Opposites’); and an activity to generate ideas by combining technologies
(‘Idea Blender’).

6.1. Method
6.1.1. Participants
There were ten participants overall. This sample size was chosen so that
participants could split into smaller groups for activities and share ideas
easily altogether. Participants’ details are summarised in Table 6a. The
table presents their age, gender, occupation, whether they took part in the
user study, which app they have used and their target behaviour. To
ensure participants had previously attempted to use a smartphone app
geared toward behaviour change for at least a fortnight, some were
recruited from earlier in the project, and others were asked which app they
had used before. Participants 8-10 had not taken part in the user
interviews earlier, and had used neither Lift nor irunurun. All three cited an
experience of using the behaviour change app Endomondo. Endomondo
is an app that aims to help users stay motivated with fitness related goals
by tracking their exercise. The app also incorporates social features (such
as adding friends on the app), which ensured these participants had
experiences to reflect on in the workshop. As these participants had not
taken part earlier in the project their target behaviour was not recorded.
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#

Age

Gender

Occupation

Participa
nt in user
study?

App

Target
behaviour

P1

25

F

Charity event
organiser

Yes

irunurun

Walking
more

P2

25

F

Event coordinator

Yes

irunurun

Squats/
exercise

P3

25

F

Film maker

Yes

Lift

Practicing
Tagolog

P4

25

F

Illustrator

Yes

Lift

Sketch daily

P5

26

M

Architectural
assistant

Yes

Lift

Exercise

P7

28

F

Graphic
designer

Yes

Lift

Exercise

P8

26

M

Developer

No

Endomondo

-

P9

26

F

Town
planning

No

Endomondo

-

P10

25

F

Production
assistant

No

Endomondo

-

Table 6a: Participants in the user study

6.1.2. Apparatus and Materials
Materials that invite co-creation were provided in the workshop. This
included coloured pens of different thicknesses, post-its and brown paper.
Additionally, there were materials prepared for specific workshop activities,
described below.
For the warm-up activity Apples, large grids were drawn on two sheets of
A1 paper with a black marker and mounted onto the walls in the room. For
the Opposites activity, three large columns were drawn on a whiteboard
wall. One was labelled, ‘Motivation: Make people want to use social less’;
another labelled, ’Ability: Make people less able to use social’; and the
third, ‘Triggers: Make people forget to use social’. A wavy line was drawn
halfway across the board to mark the area participants had to write in for
the first half of the activity. For Ideas Blender, two A1 sheets of white paper
were prepared with lines to create three columns. The first column was
labelled ‘Help form habits”, the second column was labelled ‘Technology
trends”, and the third was labelled “Blend”. Activities were designed based
on the author’s attendance of a design workshop in London.
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Additionally, a presentation was produced in Powerpoint to brief
participants on the purpose of the session and to explain how to conduct
each activity to them. Example slides from this presentation is included in
Appendix A.
The room the workshop was held in was arranged so there was a large
table for participants to sit comfortably around, with ample wall space for
activities. Snacks and soft drinks were laid out on the table for participants
to help themselves to.

6.1.3. Procedure
Participants were invited to a large meeting room in an office space with
informal seating and whiteboards. The session was split into warm-up
activities and main session activities.
The researcher welcomed participants and each participant introduced
themselves to the group (with their name and favourite chocolate bar or
other food, to help them feel at ease).
The researcher explained there would be several activities in the session,
and explained the warm-up activity, Apples. Participants were split into two
groups. They were asked to take it in turns to draw apples in the grid
provided, without any discussion. The only stipulated rule was that each
apple on the paper should not look like any of the others on the paper.

Fig 6.1. One group’s Apples drawings

The researcher stopped the teams after two minutes and brought the
group together to thank participants for coming up with ideas. The
researcher then asked participants to reflect on how their ideas changed
over the task. Incorporating comments from participants, the researcher
explained that coming up with a large quantity helps remove the most
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obvious ideas first to reveal more interesting opportunities – and that this
will be the approach for the rest of the session.
The next 10-minute activity, Opposites, was introduced. Participants were
asked to split into three groups and each gathered around one of the
columns by the whiteboard. The columns were labelled ‘Motivation’,
‘Ability’ and ‘Triggers’. Each group had three minutes to note down as
many ideas they could think of in order to achieve the goal heading. They
were asked to reflect on their own experiences of using behaviour change
apps when they wrote these down. After this time, the groups were asked
to rotate so that they all had a few minutes to come up with ideas for each
heading.
The groups were then stopped and asked to explain each comment on the
board in turn. In some cases they related these to their own experiences
of what had stopped them from using the social features of the apps
themselves.

Fig 6.2 and 6.3. Opposites activity

After this discussion they were instructed to now come up with the
opposite of each of their comments. This generated a design suggestion
or improvement to the app which they wrote below the wavy line on the
whiteboard. Again participant groups rotated, which allowed them to each
work across the three themes. After a rotation had been completed, the
groups again stopped to discuss the ideas they had come up with.
For the second activity, the group gathered around a sheet of A1 paper on
another wall of the room. They were asked to spend two minutes coming
up with as many ideas to fit the first column (‘What I need to do something
every day…”). This allowed participants to reflect on their own experiences
of trying to stick to a behaviour change, and grounded the task in real
needs. Ideas were written on post-its and stuck in this column. For the
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next two minutes, they were asked to repeat this idea generation for
technology trends they had noticed or seen and to populate the second
column. Finally, they were asked to spend 5 minutes filling the third
column. To do this participants took two post-its – one from each column –
and were asked to think of a way to combine these into a new feature of
an app that could help behaviour change. Participants wrote or sketched
this onto a third post-it, and placed this in the final column. Before each
section of the activity, the facilitator gave an example of what could be
written on a post-it.

Fig 6.4 and 6.5. Idea Blender

Finally, each participant presented their ideas to the group. Questions and
discussion from the rest of the group helped validate and develop further
the features that worked. Participants were thanked for their time, and
given the researcher’s contact email in case they wanted to send any
further thoughts or ideas that occurred about the app.

6.1.4. Analysis
The process of thematic analysis, as described by Braun and Clarke
(2006) was undertaken. This process is described in more detail in
Chapter 4, but in summary involved transcribing the post-its and
whiteboard contents from the workshop, becoming acquainted with the
data through re-reading, coding features of the data (such as particular
ideas) and then generating themes to group and describe the data. The
data sets from the activities were combined, analysed and coded together.
6.2 Results
Ideas and design suggestions generated in the workshop fit into three
broad themes: setting who users can interact with on the app; what kind of
interactions and content types they can share with other users; and
improving the usability of social features. The findings are discussed under
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these three themes and described in further detail in each section. Text in
quotation marks are direct transcriptions of post-its or whiteboard
comments written by participants.

6.2.1. Defining who the social interactions are with
Participants in the workshop expressed a need to define who social
interaction would be with in an app to feel comfortable using it. Ideas
generated included the option to motivate friends through a “private
WhatsApp group,” which articulates a desire to share with a group of
people, but only when the people in this group are invited.
Some participants were open to a way of using social mechanisms with
unknown users - as long as they could forge a connection with those
people. Participants felt that in order to use the social features they would
need to “feel part of a community.” This could be a “social network of
people you know/care about”, but for others this could be with unknown
other users. One idea (“gives you new people to stalk”) centred on being
offered similar people to follow so that there was some common goal or
traits shared with other users (helping to “find compatibility”). A similar
suggestion was for an “internal social network”. Participants conceded that
all of their friends might not be on the app, but if they could “find out about
what motivates [them]”, they would be more interested in listening to the
motivation from these unknown users.
However, some participants were worried about a platform being “too
open”, or with “too many strangers”. While they could imagine interacting
with some unknown users, relying on this alone would make the
experience less appealing.
6.2.2. Sharing different content types
Several ideas were generated about what different types of content users
would like to share, many of which are not supported by current social
mechanisms in behaviour change apps. One example was the idea of
sharing personal progress with a “theme of instagram photos of why
you’re doing something.” Whereas the current apps only share compliance
or non-compliance of a particular behaviour with the community, and an
associated count, participants saw opportunities to share a story about
why they were taking up a behaviour by using photographs. Another set of
ideas centred on the humorous content they would swap with friends,
including the option to reward a friend with a “funny picture of a cat” when
they were conforming to their behaviour. Voice messages, inspired by the
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social alarm clock app ‘Wakie’ were also suggested to make participants
feel accountable to other people (“your boss gives you a Wakie”).
Participants are used to diverse ways of communicating on social
messaging apps (words, photos, videos, emojis), which they may miss on
the more restricted feature set of a behaviour change app.
6.2.3. Improving the usability of social features
Participants wanted to easily be able to find friends by connecting to a
range of social media sites (“connects to similar apps”). When this is not
the case (“no easy links”), it can make the service less useful.
Participants knew which individuals they would want to share social
feedback with (“specific friends”); this is a far more fine-grained choice
than the social media sharing options currently available (across
Facebook or Twitter-wide), on many behaviour change apps. Having to log
in through a social network suggested a more broad-brushed sharing
option than participants wanted, so they suggested “don’t have to log on
using other social apps.”

6.3. Discussion
Through a participatory design workshop, ideas were generated that
helped to further explore barriers to use of social features on behaviour
change apps, and suggestions gathered for improvements to increase
user adoption of the features. Three themes were identified: defining who
the social interactions are with; sharing different content types; improving
the usability of social features. Table 6b summarises preliminary design
suggestions for behaviour change apps derived from the workshop
findings.
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Theme

Design suggestions

Defining who the
social interactions are
with

•

•
•

Sharing different
content types

•

Improving the usability •
of social features
•

The app should include profiles for users who are
active in the community, so that users can get a
sense of who users are
The app should allow users to define private
groups of people to share with
The app should facilitate social feedback
interactions off the app, to increase the chances
of users’ friends providing feedback
The app should allow users to post and give
other users feedback using a variety of media such as emojis, photos and video
The app should integrate quickly and easily with
a wide range of social media
The app should highlight the ability to select
particular users from these apps, rather than
sharing across a user’s Facebook or Twitter
friends.

Table 6b: Design suggestions based on workshop findings

The workshop helped provide design suggestions for the improvement of
social features within behaviour change apps. In the next chapter, General
Discussion, these will be related to the barriers to use identified in the user
study and autoethnography, to reveal where there are clear motivations to
update the design of these social features.
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7. GENERAL DISCUSSION
This project was conducted to investigate the barriers to use of social
interaction features (‘social features’) in behaviour change apps, and to
discover and propose design recommendations to overcome these
barriers. While previous literature has highlighted the benefit of uptake of
these features on users’ ability to stick to a goal (e.g. Mamykina et al.,
2008; Burke and Settles, 2011; Du, Youngblood and Pirelli, 2014), limited
research has been conducted to understand why some some users avoid
social features, and what can be done about this. The project sought to
answer these questions, using an autoethnography study, user interviews
and design workshop. This chapter presents a summary of the findings
from the project, relates them to literature and outlines resulting design
recommendations. Limitations and future work are also provided.
It was found that some people are unwilling to use social features on
behaviour change apps. This is consistent with previous research
investigating social support mechanisms for health goal tracking (Newman
et al., 2011; Morris et al. 2010; Dennison et al. 2013). The main
contribution of this study is a further understanding of what these barriers
are. These are discussed in the sections below: usability of social features
and sharing through the app.

7.1 Usability of social features
During the autoethnography study, the researcher found the social
features on the app noticeable, but a further user study showed that
sometimes these were overlooked. This could be because the author was
concentrating on these features for the purpose of this project, whereas
participants were introduced to the app without emphasis on these
features. This corresponds to a finding by Sharma et al. (2011): during a
study of invitation-types on engagement with social features on an
information portal, it was found that “social invitations” created increased
user engagement with these features in the short-term. Therefore,
providing clear and up-front indications that these features are available is
crucial to their use.
Another finding from the project was that users’ expectations about how
social features will be implemented can contribute to a sense of unease,
and unwillingness to investigate them. For example, during the
autoethnography, the researcher was unsure how connecting to social
media through Lift would work, and was worried the app would post to her
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Twitter or Facebook feed; this concern was shared by participants in the
user interviews. This is consistent with the concerns reported by Dennison
et al. (2013) that users would find broadcasting personal health
information to social media inappropriate. However, connecting Lift to
Facebook simply retrieves friends also using the app; it does not share or
post information onto the site. Egelman (2013) found users logging into
sites with their Facebook accounts rarely read information dialogs that
explained what they were sharing, as they assumed these dialogs were
static across sites. Similarly, users may be drawing on incorrect mental
models based on previous experiences or concerns with connecting social
media to apps. Therefore, the design of these social features should also
communicate how they will work to clearly demonstrate whether or not
users will be comfortable with them, and to overcome any incorrect
assumptions and concerns.

7.2 Sharing through the app
A common theme among findings from the autoethnography, user
interviews and workshop was the importance of who users can share with.
Although based on a false mental model of how the apps would work, it is
still important to consider that participants in the user study consider
broad-brushed sharing on social media as a barrier to use. Ploderer
(2014) reported that this may be a reason users seek out and use
anonymous support groups rather than existing social networks. Similarly,
Mankoff et al. (2009) found when evaluating their system to encourage
energy saving via social networks, that participants had privacy concerns
about what information their friends were able to view and which social
networks it should be shared on. Therefore the design of these features
needs to give users a granularity of control that allows them to select
specific individuals or friendship groups to share with; a suggestion made
during the workshop.
Participants and the researcher were unable to engage their friends to use
the app and so only had interactions with the community of other app
users (if at all). Cummings et al. (2002) reported the difficulties users can
face to establish identity and gain social support over the internet
compared to face-to-face relationships. This is supported by the finding
that participants did not forge connections with other app users. Burke,
Marlow and Lento (2009) found that contribution to social network sites
was greatly influenced by what users saw their connections sharing on the
network, explained by social learning theories (Bandura, 1977). Without
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any users as friends or connections on the app, participants had limited
opportunities to observe how others were using social features, and this
could have further inhibited their use.
Some participants voiced an aversion to interacting with strangers on
behaviour change apps, which was one of the greatest barriers to use.
This mirrors findings highlighted by Colineau and Paris (2010), who were
reviewing the use of online social networks, and observed that for nonhealth related social networks, such as Facebook, participants were
reluctant to connect with people not met personally. Contrastingly, they
found that for patients on health social networking sites, “People are not
considered as strangers. Instead, they are immediately seen as peers, as
people who can help and whom they can befriend” (Colineau and Paris,
2010, p157) Users’ attitudes to interacting with those met online are
therefore variable across technologies. This could be explained by the
common goal amongst users of health social networks, who generally
share a condition, versus the behaviour change apps in the user study and
general social networks, which accommodate everyone. A challenge for
developers of behaviour change apps is to close the ‘stranger gap’, and
make users feel like they are in a community of peers. This can be
achieved in two ways: literal inclusion of users’ real-life connections on the
app; or making it easier to see and find users on the app who have
common goals and personal traits to help promote homophily (Baumer et
al., 2012). Participants in the workshop made suggestions along these
lines, brainstorming ways to forge meaningful connections with others on
the app’s community. This could be achieved through communicating what
motivates other users, and allowing them to show enough personality for
users to determine whether they want to interact (or not) with other users.
If users are unwilling to engage in active social interactions, social norms
theories suggest they could still benefit from joining and observing content
shared by a group of users with similar goals (Dolan et al., 2010). This
aligns with workshop ideas from participants, who wanted suggestions of
other users to follow so that they could be inspired by viewing shared
content. Similarly, in a study by Baumer et al. (2012) participants
appreciated being able to view a social media style feed of healthy
behaviour photos from other group members. If users do begin to share
within this group, it could be a way to help users to reflect on their own
behaviours, prompting them towards their targets (Comber and Thieme,
2012).
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Another barrier to adoption was the way social mechanisms were
implemented in the apps provided limited interest. They did not attract
curiosity or provoke a response; even if participants in the user study
received ‘props’ from another community member first, this did not
provoke a reply. Chiu (2011) found the opposite for their system Playful
Bottle, which allowed users to send ‘heart reminders’ to others to
encourage water drinking; participants were frustrated that this interaction
did not provide the receiver a way to respond. This discrepancy in findings
could be because participants using Playful Bottle all knew each other, but
also because the heart icon had a clear meaning (to encourage users to
drink more water). The ambiguity of what ‘props’ are for could account for
feelings of ambivalence. Therefore, when social features are implemented
it may be beneficial to make their purpose obvious to users.
During the workshop and the user study, it became clear that there was a
frustration with the type of content users were able to share on these types
of app. This mirrored the researcher’s experience of being disinterested
with the ‘check-ins’ being shared by followed users on the app - they were
often just a reported statistic of compliance, and lacked variety or
personality. Consolvo et al. (2006) found that communication was an
important facet of supporting social pressure - and highlighted the
importance of being able to add ‘comments’ to their shared step counts.
Similarly, Baumer et al. (2012) found that a critical design feature of
VERA, a system for open-ended sharing of healthy behaviours, was
participants’ ability to share photos. This had the benefits of allowing
participants to be creative and gave them more control of their selfpresentation to others. However, the present study suggests users’
expectations may be for even more diverse sharing options (such as
emojis, photos, and memes) to match the variety of ways users can
express themselves on social apps.
All of these findings have design implications that could help to overcome
the identified barriers to use of social features in behaviour change apps.
In the next section, these are summarised as a set of design
recommendations which can be used to increase user adoption and
acceptance of these features.

7.3. Design recommendations
Table 7a presents recommendations for how to increase user adoption of
social features in behaviour change apps. The design recommendations
cover the three main themes of barriers to use: problems with who users
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can interact with; limitations of what users can share; and usability of
social features.

Theme

Design recommendations

Who users
can interact
with

• Allow users to define private groups of other users to share
with
• Help users find others to interact with based on shared goals
and personal interests. User profiles should be able to give a
sense of:
- Whether users are actively using the app
- What a user’s goals are
- What type of content/updates users share
• Increase the possibility of users interacting with their friends
with social features, by:
- Allowing sharing of their updates and social feedback off
the app itself, public or private (e.g. email, social media,
messaging apps and SMS)
- Integrate quickly and easily with a wide range of media, to
allow users to find friends to invite to the app

What users
can share

• Implement social features that allow users to share their
progress and give feedback to others in a variety of media,
including:
- emojis
- photos
- video
- memes
- comments

Usability

• Ensure social features are noticeable
• Make it clear how social features will work before users
interact with them e.g. whether they will post to social media
• Clearly communicate the benefits of using these features

Table 7a: Design recommendations for social features in behaviour change apps

Who users can interact with encompasses the findings of: users’ unease
about sharing across a social network; users’ aversion to interacting with
strangers on the app; and difficulties getting personal connections to use
the app. In order to give users greater control over who they share with,
users should be allowed to create and define private groups of other
people to share with - this could be drawn from a mix of social network
- 47 -

sites and the app itself, but the crucial component is to allow granularity
down to picking individuals. To help bridge the ‘stranger gap’, behaviour
change apps need to help users find others to interact with based on
shared goals and personal interest. By designing profiles that can give a
sense of what a community member’s personalities are and what types of
content they share, app users may be able to better discern who they are
interested in. Finally, for users who solely want to interact with their
personal connections, increasing the possibilities to share across other
apps may be helpful (for example, by email, messaging apps such as
Whatsapp and SMS). This way even if a user’s friends cannot be
persuaded to also use the app, they may still be able to provide practical
and emotional support.
Currently the types of content shared and viewed on behaviour change
apps is limited and this minimises members’ interest in using social
features. Implementing social features that allow users to share their
progress and give feedback to others in a variety of media would address
this limitation, and meet users’ expectations from other apps. These media
could include: emojis, photos, video, memes and better commenting
functionality.
Finally, to counter the difficulties some users have discovering and using
social features themselves, usability issues should be addressed.
Ensuring these social features are noticeable and what the benefits are of
using them could persuade users to take these features up. Making it clear
how these will work before users interact with them can also address
users’ anxiety about what will happen, and address any false mental
models or previous poor experiences with similar features.
If the barriers to use of social features are not addressed, users’
avoidance of them noted in this project and other studies is likely to
persist. For the users, this limits their experience of the app and blocks the
potential benefits of social interaction on their behaviour change attempt.
For those designing and making these apps, these findings represent
wasted time and resources creating features that are not used by the
audience. Therefore, these design recommendations are an important
step to helping improve these social features, and reaping the benefits of
users’ positive behaviour changes.
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7.4. Limitations and future work
While the results were robust enough to inform the design
recommendations, it is important to consider them within the limitations of
this research. This section presents a discussion of these limitations.
One limitation was that the participant sample was heavily skewed
towards females: seven out of eight participants of the user study, and
eight out of ten in the workshop. This was due to the researcher recruiting
from amongst a predominantly female friendship group. This could have
impacted some of the results, such as attitudes to interacting with
strangers on the apps. However, some previous studies (e.g. Kelsey et al.,
2006) have shown the benefits of social support are more prominent for
women which makes investigating the barriers to use for this group
important. There was also little difference in the attitudes expressed
between male and female participants during the interviews and
workshop, which further supports the data.
Another limitation concerns the fact that the user study only investigated
two apps, and due to a technical limitation more participants used Lift. This
could limit the generality of the reported findings and design
recommendations. However, during the design workshop, participants
drew on their experience of a breadth of behaviour change apps,
mitigating this risk.
Another factor to consider, was that during both the user study and
autoethnography, complex target behaviours were chosen which
increased the difficulty for participants and the researcher. This could have
impacted the ability to perform this behaviour: however, as the study was
focussed on how participants used the apps during this time rather than
their success with the behaviour, the results from the study are relevant
regardless.
Despite the limitations identified, the findings and recommendations are
still relevant to the design of social features for behaviour change apps.
However, as most of the design recommendations were derived by
participants’ imagined use of new features and options, there is an
opportunity for future work by implementing and testing these design
recommendations with users. Additional areas for research could also
include learning from social interactions for behaviour change on apps that
are not designed towards this goal (for example, investigating users
interacting on a fitness Instagram account). Another area for further
research is how groups with a common target behaviour form - both on
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apps and in person - and how to facilitate this process to improve social
features. To address the limitations of this project, further studies with an
even-split of male and female participants could also be run, and a
broader range of behaviour change apps could be tested - to ensure
findings can be generalised across apps and users.
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8. CONCLUSION
When users accept and adopt social interaction features on behaviour
change technologies, it’s been shown to have a beneficial affect on their
target behaviour. Unfortunately, researchers have also found people are
unwilling to use these features, but there is limited understanding of why
this is the case. The current project was undertaken to address this, by
investigating the barriers to use of social features in behaviour change
apps, and to discover and propose design recommendations to overcome
these barriers. In order to investigate this, three studies of behaviour
change apps were undertaken: an autoethnography conducted by the
researcher, user interviews, and a participatory design workshop.
The project provided further evidence to the observation that some users
avoid social interaction features on behaviour change apps. Furthermore,
it addresses the limited research on why some users do not want to
interact with social features on behaviour change apps and what can be
done to encourage use. This project contributes three core ideas that help
to understand these barriers to use: the usability of social features needs
to be improved; users need better control and choice of who they can
share with; users want more variety of what they can share. The main
implication of these findings is that, unless the design of social features on
these apps is improved, the audience of users engaging with them and
benefitting from social interaction to aid their behaviour change, will be
limited.
To address this, the design recommendations discussed in the previous
chapter are proposed to overcome barriers to use. These adaptations to
how social features are implemented need to be validated through further
work, but hold promise for those developing behaviour change
applications to encourage the use of social interaction features. This will
ensure time spent designing and developing these apps leads to features
people will use rather than avoid. In turn, users will be able to reap the
benefit of the increased likelihood of successfully sticking to their
behaviour change with the support of these features.
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