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Abstract

Procrastination is a common behaviour that
psychologists have found to have many negative
consequences for both the individual and society.
Standard psychological methods for addressing
procrastination require significant time and effort, and
consequently suffer a lack of adherence. This paper
synthesises relevant psychological research to identify
possible approaches designers could take in order to
offer immediate aid to procrastinators. We suggest
that an understanding of the psychological mechanisms
underlying procrastination may inform and guide
designers in creating interventions that shift some of
the effort associated with undertaking tasks from the
individual to the designed environment. In the paper,
we draw on different psychological perspectives and
strategies, highlighting how this information may be
relevant and applicable for designers who aim to address
and reduce procrastination behaviour through designed

interventions.
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1. Introduction

We all find ourselves putting off things that we would
have benefited from doing earlier. For the many,
procrastination is occasional —a few tasks without
deadlines never get done and some tasks are done
last minute — but generally the procrastination

does not have a big impact. However for some
populations like students, (85-95% of whom report
procrastination[1]), and those with high autonomy
over their time [2], procrastination is prevalent and
can have a large impact; affecting mental health and job
performance. For 20 percent of the adult population,
procrastination is habitual [3] impacting all aspects of
life. The current psychological treatments for reducing
procrastination take practice and effort [4], which can
be particularly difficult for procrastinators. Almost
half of those starting cognitive behavioural therapy,

a common treatment, drop out before progress is
made [5]. Designers may be able to help people reduce
procrastination in a more immediate way by creating
environments that counteract underlying causes. In

a cross-disciplinary endeavour, this paper presents
designers with the relevant psychological theories to
consider when designing interactions that navigate the
complexity of procrastination.

Putting tasks off does not necessarily constitute

procrastination. There are many good reasons to delay
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a task: sometimes it is beneficial to wait in order to

work with the latest information; sometimes another
task is more important; sometimes a person needs a
break first [6]. As Steel defines it, procrastination as

the needless delay of a task to one's future detriment

[71.

Procrastination is correlated with many undesirable
outcomes. Procrastinators tend to have shorter-term,
lower-paying jobs and make up nearly 60 percent

of the unemployed [8]. Procrastinators often have
poorer general mental health, lower self-esteem,
lower self-efficacy, higher levels of neuroticism [7]
increased stress [9], more long-term unhappiness [2],
higher levels of self-sabotage[7], and higher levels of
guilt due to breaking social norms [10]. In spite of this
many people argue procrastination helps them: “l work

9, ¢

better under pressure”; “it helps focus me”. However,
empirical studies present a different story [9], [11],
[12]. People make more mistakes, are less creative,

and enjoy the overall experience less, both while they
are delaying the task and when they are doing it under
time pressure[13]. As Pychyl puts it, ‘People don’t work
“better” under pressure; it’s just they “only” work

under pressure’[6].

Procrastination is also costly to society. In addition

to ‘putting work off’, people procrastinate in many
contexts of life, including health and wellbeing [14],

life transitions such as retiring from work [15] and
their personal lives [6]. Putting off health care

choices [14], retirement savings [15], and on average
procrastinating twenty-five percent of the work day [2],
means that employers and taxpayers have to make up
the difference. Arguably, if designers can help people
address their procrastination, then both the individual

and society will benefit.

Procrastination is often viewed as the result of laziness
or lack of planning. However, as Steel’s review of
procrastination studies shows, procrastination results
from failures in the self-regulation of emotion, attention,
motivation, or engagement [7]. Psychologists typically
address self-regulatory failure through cognitive
behavioural therapies, restructuring negative thoughts
and behaviour patterns [16], [17] teaching specific
goal-directed behaviours [18], [19], implementation
intentions [20] and Applied Behavioural Analysis [21].
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Psychologists also employ cognitive strategies to
increase self-efficacy, reduce negative thought cycles,
self-handicapping, and irrational beliefs [19], [22]. These
strategies all address the underlying regulatory failure
but require significant time and effort to implement.
Though 95 percent of procrastinators express a desire
to change [9], many are discouraged and unable to
adhere to therapeutic practice because the focus is on
long-term change rather immediate aid[5]. This paper
focuses on psychological approaches that designers
may operationalise through the shaping of the physical
environment, to offer people more immediate aid,

as well as supporting the process of learning non-
procrastination. We are particularly concentrating on
work-based tasks conducted at a computer. There are
other ways of affecting how a task is done through
design that are outside the scope of our consideration,
for example, through: changing the task itself; changing
the context of doing the task; changing the user. We
focus here on making change through the design of the

built environment and the interactive artefacts within it.

A review of the literature in conjunction with Blunt and

Pychyl’s work [23] highlights three types of task that

people commonly procrastinate in the process of doing:

* Tasks that cause anxiety: It might be that people are
unsure of what is involved in the task, it might be that
they are unsure of their ability to do it, or it might be
the consequences of failing are high; but all of these
cause anxiety that people want to avoid;

* Tasks that are tedious: These tasks may not be hard
but require people to focus on something which isn’t
engaging or stimulating;

* Tasks that are effortful for low perceived reward:
These tasks tend to be frustrating because, in spite
of consuming a lot of effort, people get very little in

return.

The cognitive view of procrastination as a failure in self-
regulation means, in plain terms, that a procrastinator
has been unable to make themselves do an undesirable
task rather than do a more enjoyable one [7], [19]. The
‘self-regulation failure’ involved in procrastination can be
described from a range of cognitive perspectives. The
perspectives of willpower [24] and emotion regulation
[10], [25] are highlighted in this paper in terms of their

potential relevance for designers.



2. Willpower Perspective

Psychologists have found that willpower is a finite
resource [24], [26]. As people go through the day, their
willpower is slowly used up, regardless of how it is used.
To forgo distractions, people use up willpower. When
people have many pleasurable distractions surrounding
them, their willpower resources can be quickly depleted
[26]. Technology design now provides many instant

‘fun distractions’ (e.g. smartphone game applications

or social network sites), making it increasingly hard for
procrastinators to attend to the task at hand. Their
willpower is constantly being called upon and therefore
is readily used up [6], [26], [27]. People also have

many work-based distractions, with constant alerts
making it easy to switch their attention away to simpler
tasks [28], [29]. To address procrastination from the
‘willpower perspective’, designers need to look at how
to reduce the amount of willpower required for each
type of task. Willpower is used for both starting and

maintaining task engagement.

The following will argue that designers can reduce the
willpower requirements by:

* Making the task more desirable;

* Making the distractions less desirable;

* Using pre-decisions (‘implementation intentions’) to

reduce periods of high demand on willpower.

2.1 Making Tasks Seem More Desirable

Feasibly, designers can increase the desirability of work
tasks using several strategies. One strategy is to design
for Flow conditions that are associated with enjoyable
and intrinsically rewarding experiences [30]. Flow is
commonly used by interaction designers to increase
engagement. One aspect of Flow is knowing how well
you are progressing [31]. We suggest that designed
environments could provide people with feedback on
their progress offering them the opportunity to feel
good about it. This could be particularly effective for

tasks which have long-term rewards.

Other key aspects of Flow are knowing ‘what’ and
‘how’ to do the task at hand and having the skills to
accomplish it [31]. Designed interactions could help
people break large tasks into more achievable steps
helping increase their confidence and use their current

skill levels in order to experience Flow. However, if

Flow is, fundamentally, about balancing challenge levels
and individual skill levels[32], then it is important to
acknowledge that sometimes people have to do tasks
where this is not the case. Consequently, designers
may need to consider another strategy. Rather than
designing for Flow, they could increase task desirability
by adapting the environment. Creating environments
and interactions that users find desirable, may make
tasks seem more enjoyable (or less disagreeable).
Grading by a fire, with a hot drink steaming beside you
seems more appealing than sitting in a hard chair, under

fluorescent lights.

Starting a task is the most difficult part, and distractions
can cause people to ‘start’ (re-engage) several times,
even within one working session [6], [13]. Once people
have started, the distractions and fears that were
motivating them to procrastinate are less noticeable and
they often find the task more pleasant than expected
[13]. By creating pleasurable interactions when initiating
work designers may be able to use the salience of
starting a task to increase task desirability. Experiments
investigating cognitive abilities during dual tasks[33]
indicate that interactions on different sensory channels
(touch, site etc) to the main task can be processed
without interfering with work[34]. We suggest that
designers be careful not to create interactions that
could present barriers to the work, and to consider
how the experience could change over time, to avoid
mundanity. We also predict that different solutions may
be needed for ‘starting a task’ versus ‘restarting after a

distraction’.

Alternatively, designers could increase desirability
through adding extrinsic rewards —a core component
of gamification. Gamification aims to replicate the
principles of gaming in non-gaming contexts and is
commonly used by designers to increase engagement
[35]. Extrinsic motivation is known to be helpful for
changing behaviour [36]-[38] and can be attractive

as it seems simple to design a reward system. Still,

we advise designers to look carefully at schedules

of reinforcement and interval times [39]; just a few
milliseconds difference in timing rewards can make
the difference between a successful system and a
gimmick that loses its appeal. Notably, several studies
indicate that extrinsic rewards may reduce intrinsic

motivation [38], [40]. These results are not conclusive
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[41] but do highlight the complex relationships between
different types of motivation. If using extrinsic rewards,
we recommend considering social rewards that are
concurrent to the tasks. Social rewards are hardwired
for neurotypical people and are strong motivators

[42]. We suggest offering social rewards during the
task rather than the end, which could add to the task
pressure consequently increase procrastination [10],
[43]. We conjecture that concurrent rewards may mimic
intrinsic motivation so people judge the task itself as
enjoyable. This is why having a ‘study buddy’ can be so
effective[44].

2.2 Make the Distractions Less Desirable

Removing Distractions. Designers may be able to
reduce the required willpower by removing distractions,
thus making them less desirable in the moment—
studies show that “Out of sight, out of mind” isn’t just
a saying [6], [27], [45]. Online Procrastination guides
[6], [46], [47] suggest using tools like website blockers
or devices like Saent [48]. We conjecture that some
people find it easier to work in public spaces [44],
because the social norms limit some of the distractions.
Interestingly, the act of removing the distractions can
be as difficult as starting the task [49], particularly if a
person’s leisure and work share the same space. We
propose that making distractions easy to remove and
not associated with ‘depriving oneself from pleasure’

may be a helpful approach.

Drowning Out Distractions. On the whole
external distractions can be removed or avoided.
However, internal distractors (thoughts) cannot be
simply removed. It takes willpower and effort not to
follow a daydream or give in to self-doubt [6]. Stress
narrows peoples’ attentional focus [50—52] which

can aid in ignoring internal distractors—an apparent
benefit of working last minute. Unfortunately, this
narrowed attentional focus can also result in poorer
work outcomes and missed opportunities [51],

[52]. Designers may be able to recreate the positive
aspects of narrow attentional focus by using sensory
stimulation to ‘drown out distractions’. According to
the Perceptual Load Theory of attention processing,
overloading perceptual inputs, may reduce vulnerability
to distractions as there is no perceptual capacity left to

process new information. Murphy, Groeger & Greene
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[53] give an excellent example: if a person is reading,

a buzzing fly is likely to pull their attention away from
their book. However, if the text is printed on mostly
transparent paper with words on both sides, their
sensory attention has to work hard to decipher the
letters and the person is not likely to notice the fly. As
long as the additional sensory inputs do not require
cognitive attention, they generally do not interfere with
cognitive performance [34], [54]. We conjecture that
designed environments or artefacts could use sensory
channels to pleasantly overwhelm a person’s perceptual
processing. The sensory inputs will need to be subtle
enough not to divert attention from the primary task.
For example, some people find sounds or music helpful
when writing, but find songs with lyrics distracting.
Companies like Fuzeinteriors [55] already place high
important on the sensory experience of work spaces.
And installations like Sensorium by Les M Studio [56]

offer excellent examples of engaging touch.

Negative reinforcement. Alternatively, designers
could use negative reinforcement as a motivation
strategy [57-59]. Principles of negative reinforcement
suggest a ‘less pleasant environment’ when people

are ‘off task’, will make distractions less appealing

and motivate people to focus. For example, when a
person is ‘off task’, the chair they are sitting on could
react becoming bumpy and less comfortable; and when
attention is redirected to the task, the chair could

become comfortable again.

When reviewing technologies that have been designed
to address procrastination, we found negative
reinforcement was a popular strategy. The smartphone
application (app) “Yelling Mom” is a prime example;

an alarm yells at the user until they do their work

[60]. We identify issues with this approach, negative
reinforcement becomes ineffective if it can easily be
avoided: if the user can turn off the phone more easily
than starting an assignment, then it is not likely to

add motivation. Again we invite designers to consider
carefully how negative reinforcers may become a barrier
to the task: interventions where it easier to leave the
workspace than to start work may, in fact, reinforce

procrastination.

Scaffolding. It is possible, though not necessarily



advisable, to use guilt as a negative reinforcer. Anderson
suggests ‘scaffolding’ to force non-procrastination

[45], [61]. He suggests creating environments that
constantly remind people to do their work [61]. The
presence of clocks, reminders and post-it notes makes
it difficult to dismiss work or justify delay. Though

quite possibly effective, we are wary of this approach,
on the presumption that it is not necessarily conducive
to a pleasurable work experience. Motivation from
guilt, rather than enjoyment, will likely not boost
positive emotional associations, which in turn would
not increase intrinsic motivation. If designers were to
consider using this motivation strategy, we suggest
integrating periods of time free from pressure so people
can experience positive downtime. Additionally, if the
designed interventions ‘invite’ people to work, rather
than ‘pressure’ them to, then the associated guilt may

be reduced; but the reminders would still be there.

2.3 Implementation Intentions (Pre-Decision
Making)

Finally, people can reduce willpower by spreading

out the decision making. Implementation intentions

is a psychological strategy employing pre-decisions

to reduce spikes in cognitive load [62]. In the case of
procrastination, the procrastinator would make the
decision of when and what work to do beforehand.
When the time comes to act, the pre-made decision
requires less cognition. Implementation intentions are
most effective when pre-decisions for distractors have
also been made [63]. For example: “Even if | don’t feel
like starting, | won’t open the news, not even for one
article”; or “if Facebook is still open from yesterday, |
will close it before looking at the timeline”. These pre-
decisions makes the cognitive process simpler when
the event happens [64]. There is an opportunity for
Designers to create physical reminders of pre-decisions.
For example, a coffee table might automatically
transform into a desk at the time the person intends to
work. We expect that physical reminders will not only
reinforce the pre-decisions but also make it harder for
people to ignore them (similar to non-procrastination
scaffolding).

3 Emotion Regulation Perspective

From an ‘emotion regulation perspective’, people tend

to procrastinate to avoid the negative emotions they

experience when approaching a task [25]. The three
types of tasks evoke different emotions so they should

be addressed in different ways.

3.1 Effortful with Little Reward

Tasks which are effortful with little reward evoke
frustration. Such tasks could be helped by reframing
them so their value and rewards are perceived better
[50], [65]. How to reframe will vary. Herein, we
recommend focusing on latent benefits of the task, or
the accomplishment of doing the task. Anecdotally,
people find that counting focused hours or progress is
useful way of feeling good. We suggest designers could
reward users with subtle changes in the environment as
they work to highlight the passing of time or progress.
(This also links with one of the aspects of Flow
mentioned earlier [31]). When highlighting the passing
of time, be careful it doesn’t cause people to regret the
hours they have put into unrewarding tasks.

Simple extrinsic rewards could also be used to make

the outcome appear more worthwhile [36]. Though as
mentioned earlier, there's a danger of the task becoming
even harder when the rewards are no longer present.

If designers were to employ gamification we propose
carefully developing the rewards that fit the specific task
and context: rewards that appear condescending will

make the situation worse.

Conversely, a designer could address the frustration
rather than the reward. Many people find grumbling
and sharing their frustrations to be a release because it
allows them to acknowledge their emotions [66], [67].
As long as this doesn't become rumination, wallowing,
or a form of procrastinating, then we think a designed
interaction for people to express their frustrations may

help them move on to the task.

3.2 Tedious Tasks

Simple tasks that are tedious may be addressed

by making the process itself more stimulating and
enjoyable. The performance of tedious clerical tasks
were improved by just adding the smell of peppermint
to the environment [68]. Designers could engage a
variety of sensory inputs, but should be wary of not
slowing the process as this will increase the tedium.

We also suspect that if people see the stimulation as
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gimmicky, they are likely to reclass the task as effortful
with little reward.

The theory of optimal stimulation may be particularly
useful for understanding people’s behaviours during
tedious tasks. Optimal stimulation states that people
function best at a specific stimulation level [69], [70]. If
people’s stimulation is below this, they self-stimulate,
similar to those with ADHD, seeking out new engaging
activities or engaging their senses through movement
and sound. If individuals are over stimulated then

they withdraw, similar to those with autism, focusing
on small details and creating ‘white noise’ sensations
to drown out inputs. We expect that if designers can
increase peoples’ stimulation during tedious tasks, then
their perceived boredom and their desire to redirect

their attention will decrease.

3.3 Anxiety

People find tasks that cause anxiety particularly difficult.

Generally, the best way to reduce the anxiety is for the
person to start the task and discover that they are in
fact capable. Interestingly, experience sampling studies
have found that people feel happier when they are doing
the task they have been putting off [13], [71]. In fact,
people often wish they had started earlier so they “had
more time to spend on the interesting aspects”[13].
The anxiety associated with task engagement is

often not acute anxiety but low-level anxiety caused

by uncertainty and the unknown. We identify that
designers have two general approaches open to them.
Either they can reduce the anxiety directly or can they
distract people from it, aiding progress before they give
up. We speculate, working last minute can be attractive
because people no longer have time to worry.

To address anxiety directly, designers may use
physiological approaches to activate the para-
sympathetic nervous system — encouraging people
to breath more slowly and assume relaxed body
postures[72], [73]. Other than exercise, this is one
of the most reliable ways to reduce stress without
addressing internal thoughts [68]. Many applications
already exist to support relaxed breathing[74].

Further, environments could be designed to counteract
the anxiety, by evoking associations of comfort and
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social support. Social support has been shown to

be a significant moderator in stress [75]. A designer
could create environments that remind people of their
support networks during a task or they could provide
communication channels to facilitate social support in
work environments. There is also potential for design
interventions to directly simulate social support. Touch
is a vital aspect of human connection [76]. Social touch
is as effective at communicating emotion as facial
expressions and is stronger than verbal communication
[76]. Social touch has been shown to increase
compliance in some cases, and decrease anxiety,

as well as raise serotonin levels and general health
outcomes [76]. Simulating touch may allow people to
experience the effects of social touch even without
others. Several attempts have been made to simulate
touch, particularly in autism research after Temple
Grainden’s hug machine[76]—[78]. These devices have
not been empirically tested, although the techniques
are widely used, and products such as weighted
blankets are common in the autism community. There
is an opportunity for designers to analyse the aspects
of a comforting touch and then apply them through
non-human mediums. Interactive furniture that subtly
hugs the user may be help people feel supported and
comforted. Designs like Hugvie®[79] and TapTap [80]
are used in the context of remote communication, and

when empirically tested indicate drops in cortisol[81].

Distraction from emotions is a common (though not
always healthy) way to regulate emotions. Pychyl and
Sirois described procrastination as ‘maladaptive emotion
regulation’[25]. By avoiding the task, the procrastinator
avoids negative emotions. We think helping people
sidestep anxiety may be the most effective way to

offer immediate aid. Over time this will build positive
associations and hopefully reduce the anxiety. For
procrastination, ignoring emotions can be positive
because doing the task addresses one cause of the

anxiety.

To distract from emotions, the theories of optimal
stimulation [70] and perceptual load [53] suggest that
people may be able to direct ‘spare’ attention towards
low-level stimulation rather than their anxious thoughts.
If designers were to combine emotion distraction

with a social touch they may be able to create a low-



level sensory stimulation that shifts attention, as well

as giving an emotional boost. We would encourage
designing two-way interactions that give both the user
and object a prominent role. For example, A desk could
react to a user’s nervous fidgeting and by squeezing
their hand simulating a social touch. Similar to TapTap
[80].

5. Developing Research and Conclusion

The previous sections have contributed to design
research by outlining the ways that a design space for
addressing procrastination can be approached and
informed by psychological perspectives. The general
strategies proposed herein could be tailored for specific
contexts and tasks. Our current research takes these
strategies and applies them to the context of tertiary
students working at home. We are focusing particularly
on students because: firstly, they have the highest levels
of procrastination [7]; secondly, because they are still
learning to self-regulate and, if we can help develop
positive strategies early, they will hopefully carry on

in later life [82]: and thirdly, they do not have fixed
work spaces which means they often work in spaces
that are also for used for leisure. Spaces used for
leisure are particularly hard to work in because they
present habituated distractions and do not trigger work
behaviours through associations [83]. We aim to tailor
the design interventions for the different stages of task
engagement. Interventions to start a task will differ
from those to maintain a task. We also acknowledge
that finishing is a crucial part of the process. At the end
of a work session, people can feel enjoyment, pleasure
and pride, which are key to increasing their positive
associations with work. This has design implications, for
emphasising the feeling of achievement through designed
interactions.

This paper provides designers with a grounding in the
some of the psychological theories of procrastination.
It offers suggestions for how these insights can inform
and guide the design of the physical environment and
interactive artefacts within it, in order to address
procrastination. Design strategies will differ depending
on whether the designer addresses willpower or
emotion regulation, and depending on what type of
tasks they want to support. We hope that this cross
disciplinary synthesis will provide a framework for

design interventions that inspire and challenge tangible

research outcomes.
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