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Abstract— Procrastination refers to a voluntary postponement
that prevents people from performing their tasks and can hurt
productivity and wellbeing. Procrastination might occur due to a
lack of motivation to perform tasks or due to the low self-control
that people might have over their time and task management.
Social Networking Sites (hereafter SNS) are designed to enable
their users to engage in online interaction for different purposes
such as increasing popularity or exploring information. SNS
embed influence and persuasion techniques to attract users
which can make them a medium for procrastination where some
users fail to maintain a desirable level of self-control over their
usage. However, we argue that advances in persuasive technology
and gamification techniques can be utilised to augment SMS and
help users to regain self-control over their procrastination.
Implementing these techniques correctly means that users can
still enjoy accessing SNS while maintaining a desirable level of
control over their procrastination. Building these anti-
procrastination tools, however, is a challenging design activity
due to their potential of triggering negative side-effects such as
reactance and workarounds, and affecting the overall user
experience. In this paper, we conduct user studies, consisting of
an exploratory stage using focus groups, diary study and
interviews and followed by a design stage based mainly on co-
design sessions. Our studies’ participants self-declared having a
problematic degree of procrastination on SNS, to explore
procrastination countermeasure techniques that can augment the
future designs of SNS and how best to apply them.

Keywords— Procrastination, Social Networking design, Co-
design

l. INTRODUCTION

Procrastination refers to the voluntary delay of urgent tasks
which might lead to negative consequences such as low
productivity or anxiety [1]. Delays caused by procrastination
can negatively impact students’ academic performance (among
other groups) and their learning achievement [1]. However, it
has been demonstrated that managed procrastination can help
people to relieve stress and improve their mood which can
positively increase work efficiency [2]. With managed
procrastination, people maintain good control over their
procrastination and control excessive negative effects, for
example by being able to resume their work at an appropriate
time. However, some people fail to control their
procrastination due to several factors such as their low self-
control and external social pressure. Procrastination is often
motivated by the desire to avoid a task and through interaction

with others on SNS. Hence, the process can induce stress
which might be detrimental to their productivity [3].

SNS such as Twitter and YouTube enable their users to
create online profiles and communicate and maintain contact
with others. Despite these perceived benefits, some usage
styles might turn out to be harmful to those who do not
maintain good control over their usage. SNS are designed to
encourage further engagement which can eventually lead users
to procrastinate if this engagement conflicts with the other
tasks. SNS also provide a medium for peer pressure, whereby
users feel the urge to engage in developing a positive self-
image or because of their fear of missing out (FOMO) [4].

Persuasive technology and gamification are powerful tools
that can help users to gain more control over their
procrastination. Persuasive technology is used to help change
people’s behaviour through influence rather than hard coercion
and pressure [5]. Gamification is the use of game elements in
non-game contexts [6]. Using these techniques can be
potentially useful, by motivating users to maintain better
control over their usage [7]. For example, users can utilise SNS
usage feedback by observing the time spent and the frequency
of interaction with SNS daily. This helps to raise user’s
awareness about their usage and encourage them to take action
to control their levels of usage better. Arguably, users might
procrastinate because of the rewards that SNS offer to enhance
the perceived social interaction opportunities, in the form of
“likes” or “positive comments.” In such cases, the use of
gamification can also help bring the reward that users
experience into the tasks being delayed so that users can feel
more motivated to keep working on their tasks to gain further
rewards such as points.

Elsewhere, persuasive technology and gamification tools
demonstrate their power to motivate users to change their
behaviour [8, 9]. Importantly, incorrectly embedding these
tools in the design of SNS can be detrimental to the user
experience and create problems [10, 11]. For example, users
might get overloaded when they get detailed usage feedback
which might lead them to misunderstand the provided data.
Gamification elements such as timers and progress bars can
also lead to reactance and encourage a workaround, e.g. using a
different account and device. Gamification tools can also
negatively affect users’ intrinsic motivation and make them
more interested in the rewards they can get by following a
certain behaviour [11, 12] than in the genuine or initial goal.



This reinforces the necessity to define users’ needs to minimise
the negative side-effects that can occur when implementing
these tools into SNS.

To achieve that, we conducted an exploratory stage based
on focus groups, a diary study and interviews and then used
the results as a basis for a follow-up co-design study to
explore different countermeasures that can help users to gain
greater control over their procrastination. The method allowed
end users to participate in deciding what type of
countermeasures to introduce to SNS and combat their
procrastination and how best to apply them. The participants
in our studies declared to procrastinate frequently on SNS. We
report on the findings and provide a conceptualisation of
procrastination and the socio-technical measures which can
combat it. We also compare our findings with emerging tools
in this area and propose enhancements.

The paper is organised as follows. In the next section, we
present our research method. In Section IIl we discuss the
procrastination types and the socio-technical countermeasures
that can combat it and how best to apply them. In Section IV
we present the challenges to deal with when applying these
countermeasures and compare our findings with existing tools.
Finally, in Section V, we conclude the paper and present our
future work.

1. RESEARCH METHOD

We adopted a qualitative method to investigate
procrastination on social media in-depth and followed the
exploration phase with co-design sessions. This helped to
understand procrastination relation to the current design of
social media and explore and develop socio-technical
countermeasures that can be used to combat it. In co-design
and participatory design methods in general, end users can
participate in creating the solutions based on their
requirements, still based on theoretical foundations
communicated and utilised by the researcher [13]. Co-design
also refers to the creative process that is conducted
collaboratively by researchers and end users to reach
appropriate solutions. In our study, this process involves
discussion and negotiation on how to embed some techniques
into the future design of SNS to combat procrastination.
However, there was a need to identify the role of SNS in
leading or triggering users to procrastinate before identifying
the countermeasures that can help combat it. Therefore, we
first adopted the exploration stage to demonstrate how
procrastination occurred and obtained the participants’ views
on that.

A. Exploration stage

In this stage, we followed a qualitative method to
understand the perceived role of SNS features design in
encouraging users to procrastinate. The exploration stage was
divided into three phases: a focus group, a diary study, and
follow-up interviews. The focus group collected the
perceptions of the influence of SNS features concerning
procrastination. The selection criteria involved participants
who had at least one social network account and had also self-
declared that they significantly experience procrastination on
SNS. We recruited sixteen participants (nine female and seven

male, aged over eighteen). Convenience sampling was used to
recruit the participants [14]. The focus group was divided into
two sessions, each session had eight participants.
Subsequently, we designed a diary study that sought to
elaborate on the results of the focus group over ten days. The
diary method was chosen because it facilitates the collection of
participants views at different times and in different contexts,
hence enhancing the credibility of the findings of the focus
group [15]. Then three participants were called for further
clarification of the data that had been provided. This also
helped as a member checking technique to validate our analysis
with the subjects. This exploratory phase was required as the
first step before designing the solutions that can help users to
combat their procrastination. Understanding the role of SNS
features in encouraging users’ procrastination helps us to take a
further step to search for solutions. Therefore, we followed this
phase by conducting co-design sessions with end users to
figure out how we can add an intervention into the future
design of SNS to help users gain more control over their
procrastination.

B. Co-Design stage

In this stage, we set out to identify the countermeasures
techniques that can be used in future designs of SNS in order to
help users to combat their procrastination. We recruited new
fourteen participants (six female and eight male) into two
design sessions with each session having seven participants.
We used the same inclusion criteria that had been used in the
previous stage for participant recruitment. Furthermore, we
aimed to explore the modality of how these countermeasure
techniques can be seamlessly implemented and integrated into
SNS without affecting the user experience. We adopted a co-
design method to collect the participant views and preferences
on the design and increase the chance of its acceptance [16].
An example of the design suggested by the study participants is
presented in Fig.1. The research benefits from using a co-
design approach because it leads to better understanding of the
end user needs, and can increase the opportunity to provide
stronger solutions due to the different ideas that can be
analysed, and evaluated before the implementation stage takes
place [17].

We adopted three techniques during the co-design sessions
in order to enhance the credibility of the study and to ensure
that data bias was eliminated. The co-design sessions
techniques include a standard personal introduction,
storytelling and brainstorming.

1) Standard personal introduction: We gave a short
presentation on procrastination and an overview regarding
how SNS features encourage users to procrastinate as
concluded through the first exploratory stage. This helped to
immerse the participants in the research problem and involved
a warming-up activity in getting the participants involved in
the design sessions.

2) Storytelling: The participants were provided with
different stories describing how procrastination occurs and
when and why it can be problematic. The stories provided a
strong sense of realism of the problem and encouraged the
careful consideration of innovative solutions to cater to
different contexts and usage styles.
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Fig.1: An example of the suggested designs during the co-design sessions

3) Brainstorming: Using scenarios provided by the
research team, the participants were encouraged to think and
share their ideas openly with others. These ideas were
critically analysed and evaluated by the participants in order to
formulate robust solutions. The participants were also asked to
think about the tools they would like to see in future software
designs to combat procrastination. We asked two main
questions at this stage:

=  What are the different techniques that can be embedded
into future designs of SNS to combat procrastination?

= How can we embed the countermeasure techniques into
SNSs design without affecting the user experience?

Participants provided solutions based on de-facto
techniques used in current technology for different purposes
including scheduling software. We abstracted them to families
and categories of countermeasures. To this end, we adopted a
thematic analysis method to formulate that. Thematic analysis
is used to search for themes that emerge with the description
of the study problems in qualitative data. We followed the six
steps that were suggested in [18] to conduct the analysis.
Besides, using thematic analysis helped us to categories the
countermeasures techniques into different themes.

1l. DESIGN COUNTERMEASURES AND MODALITIES OF
APPLICATION

In this section, we categorise the countermeasure
techniques into three distinct types: socio-technical, technical,
and increasing task motivation. These types help to illustrate
the different types of countermeasures that can be embedded
in the future SNS design. Technical and socio-technical
countermeasures seek to combat procrastination once users
start accessing SNSs, while task motivation aims to prevent
procrastination from occurring by motivating users to keep
working on their original tasks. Moreover, in this section, we
discuss how to embed the countermeasure into SNS design
without adversely affecting the user experience.

A. Procrastination: Socio-technical Countermeasures

In this section, we present countermeasures that can be
used to combat procrastination. This includes goal setting and
calendar integration, see Fig. 2.  Socio-technical
countermeasures focus on the relation among the senders,
recipients, and the device.

1) Goal setting: it refers to the development of an action
plan that motivates individuals to follow and achieve the
desired goal [19]. Goal setting is considered an effective
strategy for encouraging users to change their behaviour and
empowerment in terms of having more control over their SNS
usage [20]. Hence, having goals and discovering what
motivates users to achieve these goals, will guide users
through the process of the goals achievements. Goal setting
involves steps which guide users to set their goals and increase
the possibility of achieving them. Goal settings process
typically follows five main guidelines: setting a specific goal,
defining measures, ensuring goals can be attained and relevant
to the person and having sufficient time to achieve [21].
Following these steps can reduce the tendency to procrastinate
and can help users of SNS to gain more control over
accomplishing their goals. However, in the design sessions
participants claimed that they usually access SNS without
knowing how they are going to spend their time or have a
clear idea of how much time they are going to spend on SNS.
This leads to procrastination which causes users to neglect
their original tasks. One of the participants of the study said
that “the future design of SNSs should include a part to help
users set their goals and keep reminding them about their
goals to avoid procrastination.” Other participants discussed
how setting goals could be implemented within the design of
SNS. Based on those suggestions, the design features were

divided into two sub-categories: priority, and goal
declaration.
a) Priority:  When wusers have multiple goals to

accomplish at the same time, they can decide the time they
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Fig. 2: Procrastionation on SNS: socio-technical countermeasures

need to accomplish each task and determine the level of
urgency for each task. This can help users to determine which
goals are more important and why clearly. Setting goal
priorities helps users to track their progress and avoid
spending time on non-urgent or unimportant tasks. Goal
priority can help users to take control of their actions by
determining the design process towards accomplishing their
goals. It has been shown that people who have a specific goal
to focus on paying more attention to it than a collection of
goals, which leads to better performance compared to others
who work without setting a specific goal [19, 22]. Therefore,
the urgency level and time frame allocated can help to
determine the priority of the tasks.

Concerning how to implement the priority technique into
the future design of SNS, the findings of the design sessions
suggested that the urgency level of the goal needs to be
considered when setting goals so that users can decide the
level of goal priority and whether it is an urgent goal. If users
have more than one goal, the priority technique can use the
urgency level to decide which goal users should receive more
motivation to complete. Therefore, based on the degree of
urgency, users can receive reminders and suggestions about
their goals to motivate them for goals achievement and at the
same time avoid information overload and irrelevant or less
interesting reminders. A participant said that “zhe app can
allow users to list their priorities and based on that automated
suggestions can be sent”.

Finishing within time is another factor that was suggested
by the participants in the design sessions to help users to
determine their priorities. It is also seen helpful for users to
accomplish their goals successfully and minimise the threat of
procrastination. Setting a suitable timeframe for specific goals
can help users to monitor their progress, while it helps to
complete the task within the allotted timeframe. It has been
found that people who have poor time management behaviour,
such as leaving tasks at the last minute, experience work-
related stress and low academic performance [23, 24].

b) Goal declaration: Declaring goals to contacts and
colleagues can help users to avoid getting pressure when they
ignore other users comments and requests on SNS. For
example, when a user receives a notification or a message
while performing a particular task, it may cause them to
procrastinate by feeling the urge to check and respond in order
to maintain a good relationship with others and build a
positive self-image despite having other active goals and tasks
disrupted. Goals declaration as a countermeasure can help
users to avoid procrastination by showing user’ contacts the
availability time of the user. Hence, users can avoid
procrastination and still build a positive self-image when they

fulfil their promises and respond once they get free time. A
user can have the option that allows them to be more
transparent and provide more details about their goals to
inspire trust. One participant said: “I usually procrastinate by
responding to my contacts’ requests on SNS to maintain good
relations with them. If they realise that | am busy they will not
distract me”

2) Calendar integration: The calendar integration is one
of the countermeasures that were proposed by the participants
of the design sessions to help them to combat their
procrastination on SNSs. The calendar integration technique is
divided into three sub-categories: user status, auto-reply, and
expectation management.

a) User status: User status represents the present
situation of an individual on SNS when those users are active.
The status can also be used to share certain information with
others such as user availability. However, participants
suggested that the visibility of user status to show the
availability of the user can help to combat procrastination on
SNS. User status can indicate to other users whether the user
is available or busy. However, some users tend to use the
same status for a long time without making a change which
often harms the trustworthiness of the status feature. One
participant said: “/ have seen people who have not changed
their status for more than three years.” This has a significant
effect in terms of trusting the status of those users, rendering it
irrelevant. Therefore, user status can be integrated with the
user’s calendar to keep it updated to increase the likelihood of
others trusting it and avoiding distraction which will, in turn,
lead to reduced procrastination.

b) Autoreply: The autoreply technique can help to reduce
the pressure that the recipients and the sender to manage their
expectations of each other well in terms of response time and
also priorities, e.g. “l am dealing with the high workload at the
moment. | may take longer to reply to your message”. This
technique manages senders’ expectations because they can
know when they might receive responses. As a result, the
autoreply can help in the optimisation of time management for
both senders and recipients. Autoreply is divided into two sub-
categories: response time and content. Both categories have
different benefits in terms of empowering the autoreply
technique to help users gain more control over their
procrastination.

Response time refers to how fast other users can receive
the autoreply and whether the autoreply can be sent instantly
upon receiving a notification or if it is controlled by the users
themselves. It was debated at length in the design sessions of
this study whether an instant automated reply can help both



the sender to avoid procrastination more than the controlled
reply due to the time that the user spends thinking about
whether or not to send the reply, depending on the message
received. One participant said: “I would not use the autoreply
if 1 received an important notification.” Meanwhile, some
participants suggested that “Using autoreply to tell others
about the time that they can get a response help to avoid
procrastination and reduce the pressure that senders might
have to interact”. They can still override that if the message is
important.

Autoreply content and its framing can have a significant
effect on the recipients’ reaction and belief in the message.
The content can be personalised or general. For example,
each user can receive an autoreply that includes their name so
that user might feel their request has been given more
attention. In the general content, all users can receive the same
content on the automated reply.

c) Expectation management: Users who use SNS to
maintain or seek popularity might use SNS excessively to
meet others’ expectations and avoid disappointing them which
can result in procrastination. However, managing the sender’s
expectations can reduce the pressure that the receiver feels
when they receive a notification through. For example, when a
user receives a notification, the sender is unaware whether the
receiver is available. This might put some pressure on the
receiver to access their SNS and interact, which might lead to
procrastination. Therefore, the sender’s expectations can be
managed better if the sender knows more details about the
time that they can expect a reply. This can be achieved by
considering certain factors that include the length of time to
wait before getting a response, and the peak time at which the
user is usually busy.

Concerning the modality of the calendar integration, the
participants suggested that SNSs should be integrated with the
user’s online calendar or the to-do-list and the goals that users
declared and based on that the user status will suggest whether
the user is available. This technique can help to manage
senders’ expectations and reduce the pressure that receivers
feel when they receive a notification enticing them to interact.
Also, the auto-reply can be customised based on the closeness
of contact and other criteria and preferences. For example, the
user can customise the autoreply for those who are deemed to
be important or close to them but provide more general
content for others. One participant said: “I prefer to generate
the autoreply to have some more information about me to
some contacts so they will know | appreciate their request.”

B. Technical countermeasures

This section presents the technical countermeasures
designed to help users combat their procrastination. These
countermeasures focus on the relation between the user and
their device. The technical countermeasures were divided into
three sub-categories that include reminders, self-monitoring,
and suggestions (see Fig.3).

1) Reminder: Is a persuasive technique that can be used to
help users tackle their procrastination on SNSs [25]. Reminder
techniques can be integrated with the user goals or calendars,
to send reminders that motivate users to have more control

over their procrastination. When users have planned a change
in their behaviour and set up measures and tools for that,
including a reminder, it suggests that they have the intention
to achieve that change. Behaviour change literature claims that
initiating and strengthening the intentional goal is an
important factor in transforming these goal intentions into
actual behaviour [26]. The ease of implementing these
intentions depend on how confident people are about their
ability to transform these intentions into actual behaviour [27].
For example, when a user intends to stop procrastinating while
working on their original tasks, they are more likely to do so
when they are confident about their ability to control their
usage. Therefore, the reminder technology helps remind the
users about their intentions when they deviate from it, e.g., by
sending them an alert or vibration. The strength of the user’s
intention can be increased when the time of reminders and
their frequency are sensitive to the user’s context. Users can
be reminded about various responsibilities such as a subject
reminder, usage reminder, and context sensitivity reminder.

a) Subject reminder: With the subject reminder, users
can set a reminder about the tasks that need to be performed.
For example, users procrastinating on SNS can receive
reminders which help to raise their awareness and motivate
them to stop procrastinating. Users can be reminded either
about current tasks, new tasks, or alternative content. The
participants claimed that users can have the option to decide
how they would like to receive reminders, whether in the form
of vibrations, sounds or changing the screen colour, e.g.
using green, amber, red lights.

b) Usage reminder: The usage reminders can be used to
remind users about the time they tend to spend on SNS. For
example, when a user accesses an SNS, the reminder
technique will monitor their usage and issue reminders
accordingly. Users will have the ability to design those
reminders and their frequency. Hence, based on usage, the
number of reminders can be increased, and the way of
delivering those reminders can be changed. For example, users
can receive a reminder if they spend more than 30 minutes on
SNS and then a new reminder after a further 15 minutes, with
another after a further 5 minutes. Increasing the number of
reminders would lead to alarming users and result in them
focusing on the importance to stop to procrastinate. A
participant said that “the frequency of the reminders and the
content can strongly affect users decisions to stop
procrastination”. This can be debated as sending multiple
reminders can also lead to ignoring the initial reminders
expecting another reminder to come close to the deadline.

¢) Context sensitivity: Some users can set a reminder
based on their location, such as being on campus and having
to attend a lecture. The reminder technique can integrate with
the user’s location and different reminders can be sent when
the user procrastinates. The context sensitivity reminder might
appear immediately when a user accesses their SNS in a
certain context and let them know that SNS access conflicts
with their expected tasks in that context. The users can design
the content of the message they would like to receive the
reminder when they access SNS in particular locations. The
ability to choose what users would like to receive can help to
minimise any side-effects associated with the messages and



Scepticism = Single

- Frequency
Rehearsal o Multiple

Positive prediction o Simulation

Reciprocation ° Gain

Content framing -
Scarcity ° Loss

Grab attention o Before

Avoid distraction o During Timing

Recovy - Afer | Tehic

countermeasures
for procrastination

New task

Current task Subject

Alternative content

Usage time Reminder

Context sensitivity

Self-monitoring

Coarse-grained ©  Little information

Granularity - -
—[ Fine-grained o Overloaded

Objectivity

Configurable ¢

Universal

Usage feedback ¢

Blockage Application based

Targeted o

Specified time

Time frame ¢
Event based

Punishment

Time limit o —
Negative reinforcement

Usage restriction ¢

Fig.3: Procrastionation on SNS: technical countermeasures

whether messages are strong enough to motivate users to stop
procrastinating.

The participants suggested that users should have the
ability to decide the best way to remind themselves about their
procrastination, and the frequency of the reminders. Some
users can stop procrastinating when they receive the first
reminder, whereas other needs multiple reminders combined
with an option to lock certain social media. A participant
proposed that: “the number of reminders should be increased
and the time between these reminders should be reduced if the
user does not stop procrastinating.” Also, when a user
interacts with others, the remainder could be for both users to
help them stop procrastinating. One participant said: “If I got
a reminder while chatting, this could increase my stress to
stop procrastinating because other users do not know about
my procrastination.” Therefore, reminding both users at the
same time could help to reduce the pressure that users feel
when they withdraw from the interaction. Fig. 1 presented an
example of a chatting interface where both parties are shown
the timeframe of the chat and its expected end.

2) Self-monitoring: Is one of the persuasive techniques
that can be used to motivate users to reduce their usage of
SNS which can lead to raising awareness about procrastination
[25]. Self-monitoring is divided into two subcategories: usage
feedback and usage restriction.

a) Usage feedback: In this category, users can be
provided with details about their usage to increase their
awareness of procrastination. Based on these details, users can
see how procrastination might harm their productivity, how
often they become distracted while increasing user attention to
the importance of regulating their SNS usage. Users can
receive fine-grained or coarse-grained usage details. Fine-
grained usage data provides richer feedback concerning the
type of applications being used, the length of usage, user
location and interrupted activities while procrastinating. The
coarse-grained format provides fewer details. These include

general usage about SNS and which apps dominate user usage.
However, the participants proposed to have configurable
feedback, where users can choose the level of details in the
feedback. This can help to get both objective and relevant data
and avoid abundance in data leading to distraction and
information overload. In contrast, the lack of feedback on user
procrastination might prevent users from taking informed
action to change their usage style. This suggests conflicting
requirements in users around the desire to have brief
information and at the same time be able to take a fully
informed decision.

b) Usage Restrictions: Usage restrictions refer to the
techniques that can be used to prevent or complicate users’
access to SNS once they fail to meet the user restriction
conditions. Usage restrictions are divided into three sub-
categories: blockage, timeframe, and time limit. Blockage
techniques prevent users from accessing SNS once they
procrastinate and deviate from their original tasks. The
blockage can be universal for all SNS accounts or could be
targeted at a specific application or the content that users view
while procrastinating.

Another type of usage restriction is the timeframe which
represents the period the user has to work on their original
tasks. The timeframe can be specified time or event based.
Hence, users are not allowed to access SNS during a given
timeframe and will not be able to receive any notifications.
Users can decide the time limit they wish to set for SNS
access, and once exceeded their usage will be limited. This
technique can help users to set goals and rehearse them to
increase the control they have over their usage. The time limit
technique can punish users and sign them out, thereby
requiring signing in again after a while. However, negative
reinforcement can also help to prevent users from accessing
SNS for a limited time.

The modality of self-monitoring techniques can allow users
to decide what kind of monitoring styles and tools they would



like to use in order to reduce potential side-effects resulting
from using the feedback and time restriction techniques. Some
users can have more controllers over their usage so they just
need to know certain information and feedback about their
usage. However, some users may experience difficulty in
stopping their procrastination when utilising their usage
feedback due to their low self-control. Therefore, further
actions, such as restricting them from browsing SNSs for
some time, will be needed to help them stop procrastinating.
One participant said: “preventing me from accessing SNSs
during the class is more helpful because | cannot stop
procrastinating by my own”.

3) Suggestion technique: Suggestion refers to the
informative process that shall help people in their thoughts,
feelings, behaviour and decisions [28]. Suggestion can affect
how people remember things and even how they act or behave
based on the expected response. The expected response refers
to when someone expects something to happen; their
behaviour and reactions will contribute to matching that
prediction [29]. For example, if an introvert student expects
that rehearsing their presentation in front of the mirror will
increase their confidence during the actual presentation, this
expectation may play a significant role in increasing their
confidence. However, the use of technology to deliver
different kinds of suggestions can encourage users to follow
these suggestions by being proactive and data-driven [25]. The
suggestion can be more powerful when it causes users to do a
series of actions through incremental suggestions rather than
one suggestion [30]. When implementing the suggestion
techniques, the design process should consider four factors:
frequency of suggestions, simulation, content framing, and
timing of the suggestion.

a) Suggestion frequency: The number of times users can
receive suggestions might have a significant effect on
encouraging them to follow the suggestion and reduce the
likelihood of procrastinating. Some participants claim that
multiple suggestions can increase their worry to stop
procrastinating. For example, one participant said: “I usually
ignore the suggestion the first time like I do with my alarm
every morning by pressing snooze.” In contrast, others
proposed that a single suggestion works for most people
because they take it seriously from the first time since they
know there is no possibility of receiving more suggestions.
Therefore, a single suggestion can increase user scepticism
whereby users are afraid of not receiving more suggestions. In
contrast, multiple suggestions can utilise rehearsal as a
technique providing them with scenarios to practice and get
them ready for performing the task at hand and also their
usage control tactics, e.g. rehearsal on how to tell friends
online in advance about time limitation and the framing and
phrasing of the language used when opting out from an online
dialogue and interaction.

b) Simulation: Refers to the scenarios of usage suggested
to the user to see and reflect on how procrastination happens
and its effects and alternative usage styles. This shall allow
users to think on their own procrastination and make a self-
assessment of it and its harm. The content of the messages can
be textual in the form of certain sentences that have a strong
inspirational effect, aimed at keeping users motivated;

alternatively, it is possible to use images instead of text. For
example, a metaphor like a tree can be shown to reflect
adherence to plans with green leaves for being on time and
brown and green leaves to reflect degrees of deviation. Hence,
when users are presented with simulation, they can visualise in
a more user-friendly way their status around procrastination
and predict the outcome and perhaps change their strategies.

c) Suggestion framing: Refers to how suggestion content
is phrased and the tone used to it. Some people prefer to know
that harm and loss caused if they do not follow a
recommended practice. Others refer a framing where they can
be presented with the benefits that can be gained from
following the suggestion. Hence, the suggestions can be loss-
framed or gain-framed. Gain framing focuses on the good
things that can happen if users follow the suggestions. Cialdini
demonstrated that the rule of reciprocation is to try to repay
what other people and actions provided to us [31]. Hence,
when a user knows that they will achieve something once they
follow the suggestion, they are more likely to behave based on
the suggestion. For example, if the users do not procrastinate
when preparing for an exam, they will have a better
opportunity to get a good mark. In contrast, loss framing
focuses on the negative things that will happen if users do not
follow the suggestions. For instance, users who do not attend
lectures might fail the exam. Therefore, framing the messages
that users receive in the suggestion can affect their
behavioural decisions and encourage them to follow the
suggestions. According to the prospect theory, people’s
choices are sensitive to how information is framed [32].
Hence, the scarcity principle suggests that people will follow
the suggestion when they feel they have limited resources or
options and they can be lost if they do not [31]. The framing
of the message can also exploit this by showing people the
opportunities and their time-limited nature.

d) The timing of suggestions: One of the important
factors that were emphasised by the participants is whether
users should receive suggestions before, during or after the
original tasks that need to be performed. The suggestion can
be sent before the task starts to grab the user’s attention, and
hence lead the user to focus fully on the tasks. Similarly, users
can receive suggestions during the task when they receive an
ad-hoc interaction or when they try to use SNS so that they
remain motivated and avoid getting distracted that can result
in procrastination. Furthermore, once a task has been
completed, users can receive suggestions for a recovery time
to refresh their mood and prepare them for any upcoming
tasks and also to positively reinforce their achievement.

In terms of the modality of suggestion, different
approaches were proposed concerning how participants should
receive suggestions. About the frequency of the suggestions,
users could receive single suggestions when they tend to
procrastinate, with the number of suggestions increasing based
on their level our duration of procrastination. For example, if
they ignore the first suggestion, they then receive another
suggestion with the same or different content. Receiving
multiple  suggestions can influence users to stop
procrastinating and get ready for their original tasks. Of
course, such suggestions should not in themselves become a
nuisance and users can have the option to decide what type of



content they would like to receive. This can influence their
commitment to the decisions they made earlier when they
designed the suggestion [31]. Framing the content of the
suggestion can take different approaches. Some participants
prefer to receive the suggestion in red to highlight the
importance of the suggestion. For example, one participant
said: “the suggestions should be in red to attract the user’s
attention.” Also, some participants suggested that the
suggestion could also be used to remind users to set their
goals. Hence, based on the goals that users want to
accomplish, the suggestion countermeasure can integrate with
these goals and send mativational suggestions to help users
continue their progress.

C. Task motivations

In this section, we discuss how users can be motivated to
continue working on their tasks before the tendency to
procrastinate takes place. Based on our study findings, task
characteristics were found to be one of the factors that usually
affect the tendency to procrastinate on SNSs. Task-related
procrastination happens when users procrastinate because of a
lack of motivation or the difficulty of the task whereby users
avoid performing a task due to their fear of failure. Therefore,
gamifying tasks can be a solution to enhance a user’s
motivation to complete them. Task motivations were divided
into three sub-categories: commitment, Reward and milestones
(see Fig.4).

1) Task commitment: Refers to the ability of an individual
to demonstrate a focus on undertaking tasks for some time
without distraction [33]. Renzulli claimed that it is not
possible for an individual to experience high achievement
without high task commitment. There is an associated
relationship between task commitment and job performance
which means that when users have a high commitment to their
tasks, this can reduce the possibility of procrastination [34].
Furthermore, users might tend to lose their commitment when
they have doubts about their ability to complete the task
successfully or have a fear of evaluation which can negatively
impact their task commitment [35, 36]. The commitment to a
task can be driven by the user’s motivation to perform the
task. According to self-determination theory, users should
have three basic psychological needs: autonomy, competence
and relatedness [37]. Therefore, to motivate sufficient
commitment should satisfy, to varying extents, those three
needs. Furthermore, when users demonstrate their task
commitment either to themselves or via a public commitment,
this appears to have a positive impact on task completion [31].

2) Task reward: It is one of the factors that can motivate
users to perform the task. For example, when the task has a
sizeable reward, either intrinsic or extrinsic, this reward can
have a significant effect in terms of increasing the user’s
enthusiasm to perform the task. The participants of the design
sessions suggested that users could even be motivated by
simple rewards such as adding points to some tally once users
complete a task. Similarly, during the task, some form of
motivational feedback was also considered to be useful. Such
feedback can help users to maintain their progress and to
ensure that they will continue to progress and the motivation
will not be affected by the long time spent progressing the

work. One participant said: “when the deadline is far away

from the starting point, my motivation starts to decrease”.

Furthermore, the feedback that the user receives when
working can also be personalised, to reflect their progress (see
3), to increase its effectiveness, and ensure that they remain
motivated to complete their tasks.

3) Task milestone: Describes the tracking of the task’s
progress to accomplish them. Dividing tasks into different
milestones can help to manage better the progress of the task
which helps to ensure the quality of the work by reflecting it
in different phases [38]. Furthermore, when users accomplish
each phase, they can be rewarded to motivate them to
complete the new phase. When the task is reduced into small
phases and each phase can have a timeline to be monitored,
this can help users to keep their progress under control and
track their performance which decreased the chance of
procrastination [39]. A task’s milestones also help users to
build their self-esteem especially when they get motivating
feedback. The information about progress feedback can help
users to reflect on their performance and planning and have
clear ideas about the next stages before the completion of the
task [40]. Control theory suggests that people can change their
practice when there is a gap between the goal they would like
to achieve and their current behaviour to minimise that gap
[41]. The feedback that users receive can help to guide and
motivate users to accomplish their goals and minimise the gap
between their current behaviour and their desired behaviour
[42].

The modality of task motivation is around how to gamify
the commitment of the task which can help to keep users
motivated to complete their original tasks and reduce the
possibility of procrastination. In the design sessions,
participants suggested different techniques to motivate users
to complete their tasks successfully. These techniques include
task reduction and reward. The reduction techniques refer to
the action of dividing the task in smaller parts. The reduction
can help to reduce the difficulty of the task that users might
face when they deal with a particularly large task. Providing
users with a progress bar was one of the most important
strategies suggested by the participants. One participant said:
“while I am performing a task | feel less motivated to complete
it because | do not know how long I need to finish”.

Task reward is another technique that users wanted to help
combat procrastination. The reward can be either during the
task or after the task has been completed. During the task,
users can be rewarded for each milestone they achieve such as
a reminder about the work that has been done. One participant
said: “users can be thanked for the work they have achieved
and motivated to complete the rest, such as ‘well-done, you've
done 70% of the work and still need to do 30%". This kind of
reminder triggers users’ extrinsic motivation by appreciating
their work so that they can feel motivated to accomplish the
whole task. Another type of rewards that have been proposed
by the participants is to compare users’ progress with that of
their colleagues by showing how many points’ users have
gained or the number of tasks that have been accomplished.
Comparing users’ achievement can increase competition
between users which can increase their commitment to tasks
and reduce the possibility of procrastinating. Also, some
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participants suggested that the task reward should be
personalised for each user which could have a significant
effect on an individual’s motivation. Personalisation refers to
the adaption of the output to the individual user instead of
treating a group of people [25].

V. USERS REQUIREMENTS VS EXISTING TOOLS

Our suggested countermeasures are meant to help users to
reduce and regulate procrastination. However, they may also
come with their own risks and side-effects. This also applies
to de-facto tools provided by the industry. For example, in iOS
Downtime', users can schedule a time for muting the phone
and avoiding notifications and their distraction. The downtime
tools can introduce a risk whereby users keep thinking about
whether they have received important notifications; i.e.,
hidden procrastination and fear of missing out. Hence, such
tools should come with richer settings allowing people to
decide upon alternative and socio-technical measures such as
the one we proposed around suggestion, rehearsal and
simulation. Another example from the iOS Downtime tool,
users only have the option to select one block time in which
they will be unable to receive any naotifications. Table |
presents a comparison between our proposed procrastination
countermeasures in the area of usage regulation and the iOS
Downtime tool.

Our suggested techniques and countermeasures allow users
to customise the blockage time tool and what to block based
on the types of the app and the content of interaction and to be
integrated with their own calendar. This allows for greater
personalisation and context sensitivity and increases
acceptance and relevance. However, this also comes with
additional costs in terms of requiring users to set up plans.
There is a need for further research to ascertain the readiness
of users to take the time to set up such plans, and how they
perceive the cost/benefits of the additional effort. We expect
this to also relate to several factors such as their technical
skills and confidence and their perception of the need to make
behavioural changes.

To empower existing tools, our findings suggested that
online time management should be more fine-grained and
sensitive to the content of the usage, its context and user
status. The autoreply suggested in this paper has a richer
format and setting to those tools in current communication
software. Our auto-reply is intended to support the broader
aim of managing user’s expectations; both the sender and the
receiver in an informative personalised style. We view
procrastination as a social pressure problem in part.
Importantly, our tools are suggested to reduce the pressure on
all communicating parties.

1 https://apple.co/20W7DG2

We discussed the countermeasures and their modalities of
application with the aim of reducing their potential negative
side-effects. In our future work, we will use this knowledge to
develop a method to help users identify the features and usage
styles of SNS that trigger their procrastination and choose and
configure suitable countermeasures that can help them to gain
more control over their procrastination. We expect this
method to be based on persuasive design and personalisation
as we also acknowledge the role of personality traits, culture
and self-control in the acceptance and efficiency of such tools.

TABLE I: DOWNTIME IN 10S SCREEN TIME VS OUR RECOMMENDATIONS

Comparison
criteria

Current
Downtime iOS
Screen Time

Suggested design

Frequncy of

Enable users to

Enable users to have more than one

time only have one time block, i.e. schedules and
blockage time block timeframes
Modality of The user sets Manual and automated based on
setting time the time users’ calendar and user context
blockage manually

User status

Senders are
unaware of the

Senders are aware of the receiver’s
availability, meaning that the

expectations

receiver receiver can have less pressure to
availability interact
Effectivness It does not It contains an auto-reply to manage
on managing manage senders’ expectations
others senders’

expectations

Stakeholders

Only focuses on
the relationship
between the
user and the
device

Focus on the relation among the
user, the device and other contacts

Summary of what
procrastination tools to be introduced to future social media:

users expect from the anti-

- Making users more aware of how procrastination
harms their productivity

- Guiding users to understand their current situation by
providing them with feedback and guidance on how to
gain more control over their procrastination.

- Having multiple stages to achieve results; helping
users to control their procrastination in different stages
such as feedback, a more advanced stage with
reminders, and then the use of restrictions if required.

- Flexibility to enable users to decide the suitable
techniques to use to avoid negative side-effects such
as reactance. We recognise the risk of bias here.



- Reducing the pressure that users feel to respond to
notifications while working on their tasks by making
other contacts aware of their availability.

- Managing other contacts’ expectations, €.g. by
showing them when they will receive a response and
the time remaining for a chat.

- Supporting and motivating users to complete their
original tasks; for instance, using task reduction and
progress visualisation.

- Gamifying the commitment to the task to bring the fun
that users experience on SNS into the work task
environment.

V. CONCLUSION

In this paper, we have sought to gain a better understanding
of wuser needs and how users could combat their
procrastination. We also sought to explore the modality of the
countermeasures which can be used to combat procrastination
on SNS. The study highlighted the countermeasures that need
to be considered as part of the future design of SNS to combat
user procrastination. Some of these countermeasures are
already incorporated into emerging tools such as iOS Screen
Time and Google Digital Wellbeing to help users to manage
their online time. However, these techniques focus mainly on
the interaction between the user and the device; e.g. usage
limits and feedback. This study has shown that some users
procrastinate because of the pressure they feel when they
become distracted, which in turn forces them to respond to
SNS prompts, in order to develop or maintain a positive self-
image. In doing so, the study paid particular attention to the
inclusion of three aspects of countermeasures: the user, the
device, and society. This can help to reduce the pressure that
leads users to procrastinate and helped them to gain greater
control over their usage.
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