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Abstract

The aim of this thesis was to explore the cognitive underpinnings of procrastination.
In particular, the main objective was to examine how prospective memory links to the
tendency to procrastinate. For this purpose, this PhD project consists of three studies (total N
= 551) that investigated 1) procrastination-related memory with a qualitative—quantitative
mixed-methods approach; 2) the role of prospective memory in explaining the relationship
between procrastination and negative affect; 3) the role of time perspective in explaining the
relationship between prospective memory and self-report as well as behavioural
procrastination. In Study 1 (Chapter 2), an online survey was conducted to characterise
procrastination-related memory in the procrastination population. The results demonstrated
that procrastinators are more likely to perceive external memory aids negatively, implying
that procrastinators may be less likely to get reminders and may fail to keep the intended
tasks in mind. Consequently, tasks are put off. Following this, an online survey was
conducted in Study 2 (Chapter 3) to assess self-report procrastination, prospective memory
and negative affect. The correlational findings showed that people who procrastinate more
have worse prospective memory. In Study 3 (Chapter 4), we further assessed prospective
memory and procrastination in both self-report and behavioural measures. The findings
suggested that an individual’s future time perspective mediates the relationship between
prospective memory and procrastination. Taken together, the findings from this thesis suggest
that procrastinators may be less likely to be future-oriented which makes it less possible to
remember future tasks, thereby leading people to be more likely to procrastinate when they
only consider negative aspects and forget the positives about intended tasks. This thesis
provided valuable insight into the cognitive underpinnings of procrastination, highlighting the

role of prospective memory. It concludes that a lack of ability to remember to do something



on time may contribute to procrastination, and that interventions that help people keep their

intentions and future tasks in mind may be important in reducing procrastination.
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Chapter 1 Literature Review

Most individuals have probably experienced the following situation: we had decided
to see a dentist to discuss our dental plan within a month. When the end of the month
approached, we postponed it to next month. But when next month arrived, we delayed taking
action again despite knowing that it will cost more if we do not have the dental plan in
advance. Over time, when the dental problems arise, we notice that we have not had the
dental plan in place. Consequently, we have to pay more for our dilatory behaviour. These
types of events are associated with procrastination.

Procrastination is a common dilatory behaviour, and it brings serious consequences to
people’s life in different domains. Basically, procrastination is most often considered a
voluntary delay of an intended course of actions, despite expecting to be worse off for doing
so (Lay, 1986; Steel, 2007). It also refers to a common self-regulatory problem involving the
unnecessary and voluntary delay of important intended tasks despite the recognition that this
delay may have negative consequences (Ferrari, 2001; Sirois & Pychyl, 2013). Besides
constructing the definition of procrastination, researchers have paid extraordinary attention to
investigate how and why procrastination happens. Interventions have been developed to
reduce this dilatory tendency, such as time management. Going back to the original example,
to see a dentist, we need to keep in mind about when to make an appointment with the dentist
and where to see him or her. This ability to remember to perform intended action at the
appropriate moment in the future is defined as prospective memory (Einstein & McDaniel,
1990). Although prospective memory is associated with future-oriented behaviour, which is
associated with procrastination, the potential link between these two domains remains

unclear. This chapter provides an overview of the wider context and background that frames



the association between procrastination and prospective memory. First, I focus on the
definitions of procrastination, and the types of procrastination involved in different contexts.
Next, the correlates and causes of procrastination, and the critical role of negative affect in
procrastination are discussed. Finally, prospective memory and its potential role in explaining
the relationship between procrastination and negative affect is introduced. The chapter
concludes by synthesising the findings of each section, reflecting on the potential role of
prospective memory in procrastination and the dynamic relationship between procrastination,

negative affect and prospective memory.

1.1 Procrastination

There are varied definitions to conceptualise procrastination from different aspects.
Procrastination has been described as a form of self-regulation failure that involves
prioritising short-term mood repair over the long-term pursuit of intended actions (Ferrari,
1991; Sirois & Pychyl, 2013; Solomon & Rothblum, 1984). Even though different attempts
by researchers to refine the understanding of procrastination vary in different contexts and
not all researchers draw the same lines when it comes to procrastination definition, from the
origin of procrastination identification, it was argued that all procrastination
conceptualizations must include a key factor: postponing, delaying, or putting off a task or
decision (Steel, 2007), which reflects the behavioural and temporal nature of procrastination.

The prevailing view in the literature of procrastination concept is that procrastination
is a self-regulatory problem involving the unnecessary and voluntary delay of important
intended tasks despite the negative consequences (Lay, 1986; Sirois & Pychyl, 2013) and it is
often accompanied by psychological discomfort and negative affect (Blunt & Pychyl, 2005;
see also Ellis & Knaus, 1977; Haghbin et al., 2012; Sirois & Giguére, 2018). The definition

could be interpreted to suggest that self-regulation is the process by which the concern about



negative consequences and negative affect could be regulated. From this perspective,
procrastination is in some sense emotion regulation (Sirois, 2014).

Emotion regulation is involved in certain approaches that are applied to change
certain aspects of behaviour or cognitive function to get a more satisfactory emotion response
level (Bosse, 2017; Gross, 2010). Accordingly, emotion regulation could be a way to change
negative moods to a positive one and increase happiness, and this positive strategy could be
used to increase happiness when individuals experience negative affect. A number of studies
have shown that emotion regulation is a sort of beneficial approach to temporal mental health
(Gross, 2007; Quoidbach et al., 2015), but it is not always positive. For example, even when
individuals regulate their emotions, their regulatory efforts sometimes backfire and make
things worse (Gross, 2013). Such instances of emotion dysregulation could also occur when
people are faced with unpleasant tasks.

In line with the proposed definition that procrastination is an irrational delay of
behaviour (Silver & Sabini, 1981), it was argued that procrastination should be distinguished
from intentional delay. People might delay tasks in a productive way, or because the tasks are
out of their control. Steel (2007) proposed that these types of delay cannot be considered
procrastination, as procrastination requires expectation of negative consequences.

Given the largely overlapped definitions and there is no formal coherent system for
constructing procrastination, to better understand the nature of procrastination, it might be
reasonable to describe and classify procrastination in a diverse way. For example, besides the
traditional defined procrastination which emphasises the irrational delay and the awareness of
negative consequences, an adaptive type of procrastination is proposed as active
procrastination (Chu & Choi, 2005). In contrast to the traditional passive procrastination
which leads to negative outcomes, active procrastination refers to the intended delay which is

considered a way to enhance motivation in order to have better performance (Chu & Choi,



2005). This view of procrastination is interesting because it highlights the positive side of
procrastination which is controversial to the traditional procrastination definition. According
to Chu and Choi (2005), individuals who are classified as active procrastinators tend to delay
tasks as they prefer to work under the deadline pressure. By working at the last minute, they
could generate more creative ideas and tend to work better and faster. Meanwhile, in their
review, Lay and Silverman (1996) argue that procrastination should be considered
situational-specific, and the negative affect (anxiety for example) should not be considered a
strong correlate of trait procrastination. This could be indirect evidence to support the
positive perspective of procrastination. However, this purposeful delay has been criticised by
other researchers from theoretical grounds, as it neglects the crucial element of negative
consequences that is integral to procrastination and it cannot basically contribute to
behavioural delay (Hensley, 2014; Steel, 2010; Wessel et al., 2019).

More generally, as a chronic and dilatory behaviour, procrastination is featured with
affect and cognition. A useful resource for understanding procrastination is procrastination
definition Venn diagram (Wessel, 2021) which constructs the main structure of
procrastination. In particular, there are four features required to define procrastination: (1)
intent to complete the task, (2) delay, (3) volition, and (4) an expectation for harm if delayed.
According to the diagram, if procrastination requires these four features, then phenomena can
only be considered procrastination when it falls into the centre of a four-circle Venn diagram,
otherwise the rest of phenomena surrounded are the segments of procrastination. Once
committed to completing a task, procrastinators are more likely to postpone taking action,
which reflects the behavioural nature of procrastination. Besides, the feature of volition
reflects that procrastination behaviour is based on plan. According to Haggard and Clark
(2003), voluntary behaviour relies on individuals’ internal beliefs of effects about their

behaviour over the actual consequences of the behaviour. In the case of procrastination, the



voluntary delay likely reflects prior beliefs regarding the intended tasks and predicted
consequences, as well as current behaviour planning for what to do next. It implies a potential
cognitive process underlying procrastination. Last but not least, the feature of procrastination
is that procrastinators could expect that the delay will be harmful. This proposition could be
consistent with Steel’s (2007) suggestion that the core feature of procrastination is that
procrastinators are aware that they will be worse off because of the delay. Indeed, these
features in the diagram might vary in any observed procrastination behaviour. The diagram
systematically lays out the main features of procrastination and distinguishes procrastination

from other types of delays.

1.2 Procrastination Relevant Factors
A wide range of affective and cognitive factors have been identified as contributing to
procrastination. In this section, I will review the literature that highlights the relevant factors

of procrastination.

1.2.1 Negative Affect

One of the relevant factors that contributes to procrastination is negative affect.
Generally, negative affect has a large impact in a variety of cognitive domains, and it could
either enhance or hinder cognitive performance (Robinson & Harmon-Jones, 2013). In
definition, negative affect reflects the extent to which individuals experience a variety of
unpleasurable and aversive mood states (Russell, 1980, 2003). In terms of how negative
affect influence procrastination, mood regulation models of procrastination (Pychyl & Sirois,
2016; Sirois & Pychyl, 2013; Tice & Bratslavsky, 2000) suggest that when individuals are
faced with aversive tasks, choosing to delay and disengage from unpleasant tasks are ways to
reduce immediate negative affect. This theory highlights the prioritisation of short-term mood
regulation over long-term goals pursuit. In other words, choosing to engage in enjoyable

activities rather than intended tasks can help to regulate negative affect. Research supports



this proposition, as research indicates that procrastinators would voluntarily switch
themselves to other on-going activities which are more pleasant or just quit on the purpose to
avoid negative affect which are caused by intended tasks (Sirois & Giguere, 2018).
Furthermore, a meta-analysis of procrastination and negative affect suggest that
procrastinators are more likely to distract themselves with less negative affect-triggering
activities (Haghbin et al., 2012). Therefore, when people are stressed and anxious about tasks,
they are likely to tend to postpone what they had planned to do. In short, the cognitive
processes of procrastination could be considered a mechanism to cope with negative affect.

One approach to examine the role of negative affect in procrastination is cluster
analysis. According to Rebetez’s study (2015), participants were asked to complete a measure
of procrastination and four questionnaires assessing impulsivity, cognitive emotion
regulation, self-esteem, and global motivation. Four of those variables were selected for
cluster analysis and emotion was identified as one of the clusters characterised by higher
urgency, higher inappropriate cognitive emotion regulation strategies, and lower self-esteem.
These findings are consistent with the mood-regulation account that considers emotion
regulation to be central to procrastination (Sirois & Pychyl, 2013). More specifically, people
in this cluster could thus be more likely to be engaged in more enjoyable activities instead of
aversive tasks when they are faced with negative affect.

Similarly, Sirois and Giguere (2018) considered the relation between trait
procrastination and situational procrastination in a recent study, and negative affect was also
assessed for moderated mediation analyses. In the research, participants were asked to recall
the most recent time they delayed working on a task (situational procrastination), and an
online survey was then conducted to assess trait procrastination, positive and negative affect.
The findings revealed that low positive affect mediated the relation between trait

procrastination and time spent procrastinating, indicating the effects of trait procrastination



on situational procrastination through positive affect instead of negative affect (Sirois &
Gigueére, 2018).

However, little research has examined how negative affect is aroused. It could not be
inferred that general affect is an emotion triggered by recalling tasks. If affect is a mediator
between two kinds of procrastination (trait procrastination and situational procrastination),
then the cause of this affect should be defined, so that the effects could be more clarified. But
the overall effects of affect on procrastination were not assessed specifically. Clarification of
the source of that affect is necessary and valuable for future research when it is referred to the
relationship between affect and procrastination, general affect or affect triggered by
procrastination-related thinking for example.

Specifically, previous research shows that fear of failure is positively related to
procrastination (Haghbin et al., 2012). Other research also demonstrated that people
procrastinate more when the task itself is more aversive (Steel, 2007). Furthermore, Krause
and Freund (2016) applied Academic scenarios to access procrastination and considered fear
of failure and task aversiveness as moderators, which suggested that higher focus on the task
process is related to lower procrastination. These studies indicate that there are three points in
the circle of procrastination: task, emotional response and action. After being exposed to a
task, people are more likely to be involved in negative affect which could then contribute to
procrastination. Hence, what individuals feel about the task should be a crucial factor of
procrastination and the primacy of immediate mood over longer-term goals and rewards
could then cause the delay (attention action), especially for a chronic procrastinator.
Meanwhile, the negative affect is associated with how individuals feel about past
procrastination. For example, chronic procrastination is related to the affective experiences of
shame and guilt (Fee & Tangney, 2000). Anxiety could be aroused when people recall past

procrastination experiences (Lay, 1994).



However, even though the negative affect is highlighted in the investigation of
procrastination, there is still some empirical evidence which is inconsistent and sometimes
confounded with this proposed idea. Taking the link between procrastination and anxiety for
example, it is investigated that trait anxiety is not related to trait procrastination and the
proposed strong association between trait procrastination and negative affect is questionable
(Lay & Silverman, 1996). Besides, recent findings from Yang (2021), which suggested that
the association between trait procrastination and wellbeing might vary under different
cultural backgrounds, also indirectly cast doubt on the wider role of negative affect in trait
procrastination. These preliminary findings demonstrate some of the complexities of the
association between procrastination and negative affect, as procrastination’s proposed
relationships with negative affect vary in different studies. In line with this view, it is notable
that the effectiveness regarding procrastination is generally based on post-recollection data
which could lead to biassed attitudes. Thus, reexamining the affect of recollection of past
procrastination and the anticipation of intended task engagement would be necessary for
future research to better understand the role of negative affect in procrastination.

Taken together, if it is true that negative affect is critical in procrastination, then both
the intended tasks and past procrastination experiences could be considered the
representational events which link to negative affect. As Steel suggested, negative affect may
not only result from procrastination but also create it (2007). It seems plausible to propose
that negative affect can play a crucial role in coping with procrastination and both intended
tasks and past procrastination experience could trigger negative affect and contribute to
procrastination in return. Otherwise, it would be necessary to examine the procrastinators’
initial perspective of the intended task and past procrastination experience. While no
consistent evidence from empirical study alone explains how these events are involved in

procrastination.



1.2.2 Motivation

It has been theoretically noted that there are two main motives which could serve as
attribution to procrastination: one is reducing negative mood (Ferrari, 2001; Ferrari &
Johnson, 1995; Sirois & Pychyl, 2013; Steel, 2007); the other is maintaining feelings of
self-worth. The former one has been discussed thoroughly in previous sections regarding the
relationships between procrastination and negative affect. As for the latter one, maintaining a
sense of self-worth is considered a way to prevent oneself from potential performance
consequences, which is considered an explanation for the procrastinator’s claimed fear of
failure(Ferrari & Johnson, 1995). For example, by avoiding aversive tasks, people could use
it as an excuse that they could have done better if they had started earlier, and performing
worse is not because of their own ability (Foster, 2007; Rice et al., 2012; Sirois et al., 2017;

Van Eerde, 2003).

1.2.3 Self-regulation

The motivation that people prefer to rather regulate current negative affect than
pursuing their intended goal is characteristic of the self-regulation processes. Basically,
self-regulation is broadly used to refer to any effort made by people to alter their own
responses, which includes actions, thoughts, feeling, desires and actual performances
(Baumeister et al., 1994). In terms of the association between procrastination and
self-regulation, a majority of studies consider procrastination as a form of self-regulation
failure (Steel, 2007). To understand why people procrastinate and how motivation is
attributed to procrastination, it is necessary to have a grasp of the processes of self-regulation.

According to Baumeister et al. (1994), there are three important features in the
processes of self-regulation. Firstly, people have multiple processes, and self-regulation is a
prioritisation of one process over another. For instance, a person may plan to call his dentist

to make an appointment. While he is looking at the contact list, he may realise that it has been
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a long time that he doesn't call and communicate with his parents. Normally thinking about
parents would prompt him to call their phone number. However, he will have to confront the
risk of not being able to see a dentist and put his dental plan in place. The urgency of his
dental situation may prompt him to override this response and call the dentist first. Secondly,
to successfully regulate themselves, people should pay attention to and keep track of what
they are doing. Thirdly, individuals are supposed to monitor and alter their responses to reach
the desired changes. Self-regulation failure could occur with any of these features. In the
procrastination context, procrastinators do make efforts to alter their own responses to the
negative affect, but, as it is noted, this response is at the expense of goal pursuit (Ferrari,
1991; Solomon & Rothblum, 1984). When people are unable to regulate themselves
effectively, they may be more likely to procrastinate. For instance, high level of
procrastination has been investigated to be associated with low self-regulation (Wijaya &
Tori, 2018). Specifically, in the temporal frame of the task, one may be tempted to be
involved in other pleasure activities because the intended task is perceived as difficult or
aversive.

Furthermore, given the robust evidence that both self-control and self-efficacy
contribute to the results of self-regulation (Baumeister et al., 1994; Klassen et al., 2008;
Mamta Sharma & Gagandeep Kaur, 2013), indicating that low levels of self-efficacy and
losing self-control might explain the failure of self-regulation, namely, procrastination.
Self-control refers to the process of regulating or inhibiting automatic, habitual, emotions, or
desires that would otherwise interfere with long-term goals (Barkley, 1997; Baumeister et al.,
1994; Englert, 2019; Kanfer & Karoly, 1972). For instance, individuals have to resist the
immediate temptation to relax and have to work on the intended tasks instead in order to
achieve the long-term goal. Meanwhile, while exerting self-control, individuals whose

autonomy was supported performed better on a subsequent test of self-control (Muraven et
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al., 2008). Basically, autonomy refers to a desire to self-organise behaviour and to have action
be consistent with one’s integrated sense of self (Deci & Ryan, 1980; 2000; Sheldon & Elliot,
1999). Lack of autonomy has been found in previous research to be positively associated with
procrastinatory behaviour (Kljajic et al., 2022; Lay, 1992). According to Kuhl’s (1992) action
control theory, individuals who can efficiently use self-control processes to achieve the
intended goal are action oriented, while individuals who are bad at self-control processes are
considered state oriented. Accordingly, action orientation is connected with an
action-promoting mode of control, whereas state orientation is referred as action-preventing
(Ruigendijk & Koole, 2014; Wolff et al., 2016). Self-control and self-efficacy are suggested
to be linked to procrastination (Katz et al., 2013; Wischle et al., 2014; Zuffiano et al., 2013).
Thus, individuals who lack self-control are more likely to procrastinate, as they are more
likely to be disturbed and sensitive to external distracting stimuli (Sirois & Giguere, 2018).

Furthermore, it is suggested that emotion regulation plays a critical role in self-control
(Tice & Bratslavsky, 2000). Emotion regulation is defined as a construct of cognitive
processes to monitor, evaluate, and modify emotional reactions to accomplish one’s goals
(Gross, 2007). As it is stated in previous research, procrastinators prioritise the immediate
short-term mood repair over long-term goal pursuit (Sirois & Pychyl, 2013). When people’s
focus is on feeling positive now, the emotion regulation strategy is to avoid the negative
affect. Thus, it is more likely for them to delay the aversive tasks. Accordingly, emotional
regulation training is viewed as an intervention to reduce procrastination and its associated
adverse effects (Schuenemann et al., 2022).
1.2.4 Task Characteristics

When it comes to the reasons why people procrastinate, most research focuses on
procrastinators’ characteristics, less attention has been devoted to identifying the

characteristics of the tasks. Most of procrastination research have investigated that
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procrastination links to the lack of motivation, deficient self-regulation, external locus of
control, perfectionism, trait and state anxiety, fear of failure (Janssen & Carton, 1999; Lay &
Silverman, 1996; Rice et al., 2012; Steel et al., 2001; Steel & Klingsieck, 2016). Besides
these procrastinator characteristics, as a possible environmental cause, task characteristics are
suggested to be a predictable factor of procrastination. For example, people are more likely to
procrastinate when they find tasks boring or difficult (Blunt, 2000; Blunt & Pychyl, 2005;
Lay, 1992).

In procrastination research, task aversiveness refers to how unpleasant or difficult a
task is (Lay, 1990; Milgram et al., 1995; Solomon & Rothblum, 1984). Although most
researchers note that individuals tend to delay task completion and typically procrastinate
more often on tasks which are perceived to be more unpleasant or unenjoyable than others
(Blunt, 2000; Rice et al., 2012; Sirois & Pychyl, 2013), the relationship between
procrastination and task aversiveness has been still unclear so far due to the varied research
methods. For example, Janssen and Carton (1999) manipulate the task difficulty levels to
examine the relation between procrastination and task aversiveness, which suggested that task
difficulty does not have an effect on procrastination. In contrast, results from Blunt and
Pychyl (2005) have suggested that procrastination may arise when tasks are perceived
aversive and the task aversiveness could be a causal factor in procrastination. This
discrepancy might result from using different research methods. Specifically, Janssen and
Carton (1999) focussed on objective task difficulty, whereas Blunt and Pychyl (2005)
focussed on the participants’ appraisal of the task. According to appraisal theories of emotion
(Scherer et al., 2001), different individuals interpret and evaluate similar events in different
ways, which could explain why two people feel differently when confronted with similar

events? Given that task appraisal is linked to negative affect (Fisher et al., 2013), it seems
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plausible that the effects of task aversiveness on procrastination may be mixed with the effect
of negative affect.

As procrastinators often choose to delay an aversive task to engage in a pleasant or
less aversive activity, Zentall (2021) proposed that procrastination can be considered a
behavioural process in which the aversive tasks are delayed. First of all, one might be
engaged in anxiety when an intended task is formed, and this negative affect could contribute
to the possibility of procrastination. As time approaches, the anxiety about the intended task
then might be increased in the process underlying procrastination. Accordingly, the task
aversiveness could serve as a reasonable source of reinforcement of negative affect in this
procedure.

To better clarify and explain the relation between tasks aversiveness, negative affect
and procrastination, Zentall (2021) introduces a conceptual model of procrastination (see
Figure 1.1). This model is based on the assumption that procrastination follows a time course.
The aversive task is the source of negative affect (anxiety). As it is presented, the task
aversiveness is relatively constant, whereas the anxiety keeps building up slowly at beginning
and then increasingly faster. The closer to the deadline the individuals approach, the greater
negative affect they are engaged in. This view is consistent with Sirois and Giguere’s (2018)
suggestion that the negative affect may be particularly detrimental for procrastinators in
long-term tasks completion. Furthermore, what is interesting is that Zentall (2021) also
suggested that the beliefs of avoiding the aversive task might be reinforced when the deadline
is becoming closer. As individuals approach closer to the deadline, the beliefs of reducing the
greater negative affect would be stronger which, however, actually maintain procrastination
in return. This could support the defined feature of irrational belief and intention-action gap
in procrastination (Klingsieck, 2013). Zentall’s (2021) research has brought the task

characteristics into consideration and examined the roles of task characteristics and negative
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affect in the behavioural process underlying procrastination. Although some researchers have
noted that procrastination is trait-like which is mentioned previously, the proposed
behavioural process is a novel research approach which could contribute to the understanding

of procrastination in both theoretical and practical ways.

Figure 1.1

The Conceptual Model of Procrastination

Aversiveness

10 9 8 7 6 5 4 3 2 1 0
Time Left

Note. The anxiety of not completing the task prior to the deadline increases as the time left approaches
the deadline. The numbers along the x-axis represent the time left before the final deadline. Y-axis
implies the level of task aversiveness people perceive. From “Basic Behavioural Processes Involved
in Procrastination,” by T. R. Zentall, 2021, Frontiers in Psychology, 12, p. 769928—769928

(https://doi.org/10.3389/fpsyg.2021.769928).

1.3 The Behavioural Nature of Procrastination

Although negative affect is critical in procrastination, one of the nature of
procrastination is behaviour delay. As it is particularly prevalent in people’s everyday life,
procrastination is viewed as a personality trait that is associated with repeated episodes of

dilatory behaviour. In respect to the relation between trait procrastination and dilatory
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behaviour, Lay and Silverman (1996) have suggested that trait procrastination is a summary
of tendency to engage in dilatory behaviour. Schouwenburg and Groenewoud (2001)
examined the role of personality traits and motivation in procrastination. The findings
suggested that different levels of procrastination were detected from actual behaviour instead
of personality trait nor motivation, implying that the behaviour, rather than intention, may be
an important distinction between procrastinator and non-procrastinator. Furthermore, recent
studies have suggested that behavioural delay is the core characteristic of procrastination
(Steel et al., 2018; Svartdal et al., 2018). This view is highly consistent with the general
definition of procrastination.

Even though it seems that active procrastination is defined positively, it is still not
convincing enough to distinguish procrastination and dilatory behaviour with the emphasis on
the negative side of procrastination. There is a preliminary limitation from previous
arguments, as the underlying behavioural processes of procrastination seem to be completely
neglected when the emphasis is on the proposed negative aspects of procrastination. For
example, negative consequences and negative affect of the poor performance are highlighted
in Chowdhury and Pychyl’s argument (2018), as active procrastination only focuses on the
positive side of the dilatory behaviour and the behavioural process underlying
procrastination. Clearly, these arguments focus on the behavioural consequences after the
procrastination. Namely, the negative side of procrastination is most likely a post behaviour
reflection. As it is noted above, active procrastination refers to an intended delay to work
closer to the deadline to seek pressure and motivation (Chu & Choi, 2005). From this
perspective, it indicates that people intend to delay the task to the last minute in order to
experience high arousal and excitement as a motivation to enforce task completion.
According to the self-regulation characteristic of procrastination, it is reasonable to consider

that the concept of active procrastination describes the self-regulation and the subjective
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beliefs during the behavioural process underlying procrastination. Consequently, this positive
strategic delay could end up as procrastination with negative outcomes. This could be in line
with the empirical evidence that chronic procrastinators are more likely to ineffectively
regulate their performance when they are under pressure (Ferrari, 2001).

Given the behavioural nature of procrastination, we argue that delay could be
considered the critical domain of procrastination, which combines with various affect and
cognition. However, researchers from different viewpoints highlight the different domains of
procrastination. To reach a consensus regarding the definition of procrastination and better
understand procrastination, it is necessary to study procrastination not only take account of its

behavioural pattern and associated affect, but also assess the underlying cognition.

1.4 The Temporal Nature of Procrastination

According to the well-established procrastination theories, procrastination is
conceptually associated with a temporal frame, and there is a temporal disjunction between
present and future selves among procrastinators (Sirois & Pychyl, 2013). In other words, the
consideration of the future self is neglected. In particular, people could experience an
immediate reward for their negative moods by procrastinating. Initial studies concentrated on
determining how procrastination occurs in the temporal frame. It is proposed that the present
self could escape the unpleasant feelings associated with the task and feel good now by
delaying a task when they are stressed and anxious. This immediate reward is at the expense
of future self and, therefore, procrastination can be viewed as an emotion-regulation failure
(Sirois & Kitner, 2015). Support for this is that procrastinators usually had a low level of
future time perspective (Ferrari & Diaz-Morales, 2007; Sirois, 2014). Similarly, Altgassen et
al. (2019) described a study of individuals with ADHD and stated that procrastination is

linked to prospective memory performance.
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The temporal view of procrastination highlights the procrastinator’s present bias,
which reflects the subjective value of present in the temporal frame. For example,
procrastinators are suggested to be more likely absorbed in the moment (Sirois, 2014) which
is consistent with Ferrari’s research (2007), indicating that procrastination is positively
correlated with present orientation. However, the literature is not specific and clear about how
the present and future work in the temporal frame, and the explanation of the findings are
somewhat mixed. For example, previous research suggested that trait procrastination is linked
to higher levels of absorption (Sirois, 2014), which indicates a temporal bias towards the
present and away from the future. Following the temporal view of procrastination, it seems
that this investigation is based on the assumption that pleasant activities are preferred in the
current time point and avoided intended actions are in a time point of future. This is
debatable, as the investigations seem to mix two effects from temporal factor and affect
factor. Extending from the temporal nature of procrastination, plenty of studies have
investigated that time perspective is related to procrastination. Basically, time perspective is
considered a trait-like tendency that focuses on the temporal frames: past, present or future
(Zimbardo & Boyd, 1999). For example, procrastinators may fail to have a long-term vision
of their life and only focus on the present (Specter & Ferrari, 2000). From the perspective of
the cognitive escape hypothesis (Sirois, 2014), procrastinators tend to be engaged in pleasant
activities in order to escape from intended tasks. It is likely that procrastinators prefer
escaping from the current negative affect caused by intended tasks, and being engaged in the
current positive affect. Meanwhile, chronic procrastinators tend to underestimate the time
when they estimate how long it will take them to complete a task (Burt & Kemp, 1994). Both
of these time preferences and time estimation reflect individuals’ subjective time conception,
and are present based. From this perspective, procrastination is typically the decision-making

between current pleasant activity and avoidance of intended tasks. Thus, the indication of
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future perspective may be over investigated without direct evidence. Further evidence is

needed regarding the association between procrastination and future time perspective.

1.5 Procrastination Measures

Basically, procrastination is assessed through both subjective and objective
measurements. Given the obvious distinction between trait procrastination and dilatory
behaviour, it is particularly important to consider different features at the same time when it
comes to the measure of procrastination.

Measures for procrastination assessment vary greatly. The General Behavioral
Procrastination Scale (GPS; Lay, 1986) and the Pure Procrastination Scale (PPS; Steel, 2010)
are two of the classic and typical measures which are broadly used as subjective measures in
procrastination research. Taking the GPS for example, it is a well-documented measure
developed by Lay (1986) and consists of 20 items (e.g., “I often find myself performing tasks
that [ had intended to do days before™), with higher scores indicating a greater degree of
procrastination. According to Svartdal and Steel (2017), GPS and PPS are strongly correlated
with each other (correlation > 0.80), and the strong correlations were also found between
other procrastination scales. Based on this evidence, it seems that these procrastination scales
are preferable measures. Generally, subjective measures are faster to administer and obtained
at no cost. However, despite the strong internal reliability, subjective self-report measures are
shown to have inconsistent validity (Vangsness et al., 2022). The problem with subjective
performance has been raised as it is prone to be biassed. For instance, some people might be
much more likely to answer that they did not have any procrastination experiences listed in
the subjective measures, but they do procrastinate a lot in other life domains. Conversely,
others may judge themselves harshly when they respond to the self-report measures, but in
fact they postpone tasks slightly. Thus, the self-report procrastination measures may not

reflect individuals’ actual procrastination behaviour.
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Objective measures of procrastination typically assess task engagement which are
based on how long it takes participants to do a task, irrespective of what they experience
while performing the task. Taking academic measurement for example, procrastination
behavioural tasks are designed to assess students’ academic procrastination, in which students
were instructed to submit assignments or send back documents within a fixed duration
(McCrea et al., 2008; Vangsness et al., 2022; Voss & Vangsness, 2020; Zuber et al., 2020).
Specifically, the number of days that elapses since the start of the task is considered the level
of students’ procrastination.

Compared with objective measures, even though the self-reported procrastination is
suggested to better reflect the construct of affect than objective behaviour (Krause & Freund,
2014), a common limitation is that the predictive validity of subjective procrastination
measures is substantially lower. For example, it has been investigated that subjective
self-reported and objective behavioural procrastination correlated only moderately (Krause &
Freund, 2014; Vangsness et al., 2022), and less than 15% variability of procrastination
behaviour can be explained by subjective self-report measures (Kim & Seo, 2015). Hence,
the findings from subjective procrastination measures may fail to precisely reflect the actual
procrastination behaviour.

It should be pointed out that the vast majority of literature considered in this section
relies almost exclusively on findings from self-reported measures. Interpretations of data
from this method are limited in a number of ways. For instance, instead of procrastinating
behaviour, the perspective of procrastination is tested. This method cannot capture the
specific behavioural process underlying procrastination, and what procrastinators exactly do
and think in the duration of procrastination are unclear. Although there is a branch of research
which examines procrastination with academic performances (Krause & Freund, 2014;

Krause & Freund, 2016), the investigations on the behavioural process underlying these
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performances are neglected. Clearly, the behavioural process underlying procrastination has
not been paid enough attention from previous research. But these approaches are important
because they can help to understand the complex behavioural pattern of procrastination. For
example, Gustavson and his colleagues (2015) use behavioural genetics methodology to
investigate the cognitive underpinnings of procrastination which highlight the important
cognitive and genetic influences that underlie procrastination. Unfortunately, there is little
research that examines the specific cognitive mechanisms that might be involved in the
behaviour process underlying procrastination by examining the role of memory, such as
prospective memory.

Despite the influential and powerful findings from self-report procrastination
measures, more and more researchers have questioned the construct validity of these
subjective measures (Vangsness et al., 2022). One possible explanation is that self-report
measures of procrastination can-not reflect the actual behavioural pattern. Despite the
limitations of traditional self-report procrastination measures, however, it is still premature to
conclude that objective behavioural measure is superior to subjective self-report. A general
notion which could be drawn is that it is necessary to combine both subjective and objective

measures in the future research. By doing so, a better conclusive conclusion could be drawn.

1.6 Procrastination and Memory

Remembering what we intend to do is critical for our daily life. In the following
sections, the potential role of memory in procrastination will be discussed, with a particular
focus on links between prospective memory and procrastination.

Although the research regarding the role of memory in procrastination has merely
been studied in recent years, a number of pieces of evidence from previous research appear to
link memory to procrastination, and this association may reveal the potential mechanism

underlying procrastination. One of the fundamental nature of procrastination is to delay
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beginning or completing an intended course of action (Ferrari, 1993; Lay & Silverman,

1996), in which an temporal frame could be formed from the moment when the decision is
made to the final deadline. Regarding the procedure of task completion in a temporal frame,
one would need to memorise the intended task in case of missing the deadline. This temporal
frame is not only for the possible procrastination, but also could be considered a possibility of
forgetting which would then contribute to procrastination, as forgetting is a ubiquitous
phenomenon in the temporal frame. Given this foundation, it is reasonable to think that the
procrastination in the procedure of task completion may be due to temporal decay of memory.
In other words, memory may link to the behavioural process underlying procrastination.

To support the assumption that memory may link to the behavioural process
underlying procrastination, some evidence may be found in repeated demonstration about the
association between task delay and forgetting. For example, forgetting is more likely to occur
when the intended task is delayed (Einstein et al., 2000; Eysenck & Groome, 2020; Zuber et
al., 2021). A number of studies have also indicated that the task-related memory (memory of
intended tasks) may diminish over time when attention is diverted by concurrent activities
(Barrouillet et al., 2011; deBettencourt et al., 2017; Rosenberg et al., 2013). If individuals are
more likely to forget when they are delaying the intended task, then it seems that this
forgetting becomes an additional contribution to the poorer performance in the task

completion procedure.

1.6.1 Prospective Memory

The known influence of memory on the intention completion and its interaction with
emotion has yet to be considered in the context of procrastination. Whether individuals
remember the intended task throughout the temporal frame and the links between memory
and relevant behaviour may be an interesting topic regarding procrastination. The use of the

term remembering often carries the meaning of what we have done in the past and what we
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will do in the future, namely the retrospective memory and prospective memory. Prospective
memory involves remembering to carry out intended tasks in the future or execute the
intentions at a certain time (time-based tasks) or when an event occurs (event-based tasks)
(Brandimonte et al., 1996). In contrast, retrospective memory involves the encoding and
retrieval of the content of the past (Kopp & Thone-Otto, 2003). Accordingly, the past
procrastination experiences, intended tasks and aimed goals are contents of retrospective
memory and prospective memory respectively. For example, when asked to give a
presentation at the end of term, students planned to work on slides every day to achieve their
goal. As time approaches, they need to remember that they have made the specific plan
(retrospective memory) and remember to give the presentation (prospective memory).
Prospective memory plays a critical role in people’s cognitive function, and it is
involved in making plans, retaining them, and bringing them back to one’s consciousness at
the right time and place (Brandimonte, 1996; Kliegel & Martin, 2003). Basically, there are
robust correlations between prospective memory and cognitive ability. In detail, main
possible cognitive resources are demonstrated in Kliegel et al. 's process model of prospective
memory (2002). In the model, a prospective memory task consists of four phases: intention
formation, intention retention, intention initiation and intention execution. It is proposed that
executive function is mainly involved in the intention formation, intention initiation and
execution, and intention retention rely on the capacity of retrospective memory. Moreover,
task characteristics are highlighted in the proposition which may account for the variations of
prospective memory performance. Based on Kliegel et al. 's modelling works (Kliegel et al.,
2002; Kliegel et al., 2011), Zogg et al. (2011) further introduce a broad conceptual model
describing five stages of prospective memory. The first stage involves the intention
formation, in which the action plan is generated. The second stage is the intention delay,

which can range from hours to days and during which people engage in the strategic
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behavioural monitoring for time and events cues. The third stage involves the intention
retrieval and cue detection which is associated with the intention. Following the process of
intention retrieval, the content of the intention is recalled from retrospective memory, and it is
considered a fundamental aspect of successful prospective memory (Kliegel et al., 2008).
After that, the final two stages are the intention recollection and execution. Although Zogg et
al. 's (2011) five-stage model is consistent with Kliegel et al.’s (2002) theoretical model, the
second stage features the temporal delay.

Examining both theoretical models, a potential link between prospective memory and
procrastination may emerge. First, prospective memory and procrastination are both
associated with performing intended tasks, and tasks-related characteristics may affect the
cognitive processes underlying both domains (Kliegel et al., 2002; Zentall, 2021). Second, as
noted in the models, there is a temporal delay in prospective memory tasks (Zogg et al.,
2011), and this is similar to procrastination regarding its temporal nature. That is, both of the
domains are related to a time frame.

From the potential cognitive process of prospective memory and procrastination, it
appears that the procedures of both domains are closely related. According to Einstein et al.
(1998), prospective memory is divided into three parts: episodic prospective memory,
vigilance/monitoring and habitual prospective memory. Episodic prospective memory is to
remember previously formed intentions in response to appropriate cues. For example, people
would remember to buy groceries when they come across the supermarket sign. In contrast,
vigilance/monitoring maintains the plan in consciousness from the formation of the plan until
the right time or place for its performance. Habitual prospective memory is similar to
episodic prospective memory, but the time and place for undergoing the tasks repeats

regularly with a long time for the plan to stay consciousness (Graf & Uttl, 2001). It implies
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that the actions in habitual prospective memory tasks are performed repeatedly in a temporal
frame. For instance, patients need to take medicine three times a day within two month.

The temporal frame in prospective memory could also be applied to the situation
when people voluntarily delay their intended task (for example, making appointments with
GP) despite the negative consequences in the future. In the context of procrastination, the
behavioural process could be that procrastinators do not act today to call their GP because
they plan to act tomorrow, but when tomorrow arrives, they may delay again. Accordingly, a
basic notion here is that procrastination occurs in a temporal frame. This is consistent with
Lay’s (1986) argument that procrastination occurs in a time span. Although the actual delay
behaviours are different, since the delay in prospective memory tasks is a part of design, and
the underlying cognitive mechanisms may differ as well, it is still reasonable to assume that
there is a link between prospective memory and procrastination when it comes to the
underlying behavioural process in a temporal frame.

Furthermore, it states that consideration of future consequences and episodic future
thinking are associated with procrastination (Rebetez et al., 2016). Researchers have also
stated that there are links between everyday prospective memory performance and reported
procrastination behaviour in ADHD samples (Altgassen et al., 2019). Diaz-Morales et al.
(2008) investigate that procrastinators focus more on the present than the future, and it is
more difficult for procrastinators to think about the future items. It should be inferred that
prospective memory may be associated with procrastination.

Heathcote et al. (2015) have suggested that event-based prospective memory requires
a delay to allow more time for PM response selection when a target event is encountered in
the future. It indicates that poor prospective memory about intention might be a reason for
delay, because it requires more time for response selection. This research provides a new

approach to take event-based memory into consideration. The findings from general literature
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of emotion and prospective memory suggest that positive emotion is likely to improve
prospective memory (Hostler et al., 2018). As the content of intention is recalled from
retrospective memory in the intention execution process (Zogg et al., 2011) and there is a
positive relation between prospective memory and retrospective memory (Wang, 2008),
retrospective memory should be concerned as well to investigate the relation between

prospective memory and procrastination.

1.6.2 Procrastination and Task Reminder

Tasks are more likely to be delayed when individuals forget their intended tasks and
limited memory could explain why poor task performance happens consistently (Ericson,
2017). However, the use of memory technologies, digital assistants and planners for example,
could improve individuals’ memory efficiently. Why then does memory still matter?
According to Landsiedel (2015), there was a dissociable influence of reminders on delayed
intentions. Researchers applied an intention-offloading task in the study. There were three
conditions: 1) participants were required to set an external reminder; 2) participants took the
task without any external memory aid; 3) a control task with no delayed intention. Functional
images were acquired by MRI scanner in interested brain areas. Compared with the control
task, the reduction in task-negative deactivation was significantly high when an external
memory aid (reminder) was applied. From this result, it could be implied that memory aid
could contribute to better goal-directed behaviour. Given that procrastination refers to a
voluntary delay of an intended task, which could be related to goal-directed behaviour, it is
reasonable to expect that procrastination might be associated with memory.

Furthermore, one study indicates that intention retrieval plays a critical role in
intention execution (Rummel, 2017). When individuals get tasks to finish in the future,
memory is relevant - people need to retrieve tasks and put them into action. In Rummel’s

study (2017), researchers applied a standard prospective memory paradigm, in which
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participants are asked to take two tasks: an on-going task and a prospective memory task. As
it is expected, participants perform better in the prospective memory task if there is a
prospective cue than that in the non-cue and irrelevant cue trials. This result indicates that
remembering what to do would help individuals complete their intention, suggesting that
intention completion is partly dependent on memory. Similarly, Gilbert (2015) describes a
study about strategic use of reminders and stated that participants were significantly more
likely to set reminders in poor memory ability and use of reminders improves performance.

In contrast, one computational modelling study investigated this issue and indicated
that anticipated reminders may induce additional procrastination (Ericson, 2017). Researchers
set up a model (Completing Task) to investigate how memory affects the probability of
action. Reminders are designed as memory aids to help participants remember what they are
going to do. Ericson’s computational model distinguishes two types of reminders: anticipated
and unanticipated reminders. For example, weekly reminders will be provided in the
anticipated group, so that individuals can rely on future reminders. Whereas individuals who
are not told that they will receive reminders face more urgency to take action since they
cannot be assured that they will remember to act in the future. Ericson’s findings (2017)
indicated that individuals may delay tasks when there are regular reminders in the future. But
it is worthy to note that this result is not stable since present-biassed individuals may not use
available reminders.

The studies discussed above that have investigated the relationship between memory
aids and procrastination have arrived at opposite conclusions. The conclusion made by
Rummel (2017) is focused on retrieval of tasks without concern about emotional state which
may be affected by the process of retrieval. Ericson (2017) concluded that individuals are
more likely to take action when they are supposed to get unanticipated reminders, because

they do not know when they will be reminded in an unanticipated context in which they
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would have to keep the tasks in mind by themself and take action more urgently before they
forget. Oppositely, individuals who get anticipated reminders tend to rely on future reminders
and delay intended tasks. It indicated that the type of task reminder would affect
procrastination. Similarly, a study on reminder type and task performance suggested that task
performance was improved with target-action reminder, but neither target reminder nor action
reminder did (Peper et al., 2022).

However, a recent study suggested that a pure reminder intervention does not change
behaviour and procrastinators benefit most from the commitment reminder (Himmler et al.,
2019). In the experiment, participants were randomly assigned to three treatments:
commitment reminder group, pure reminder group and control group. Participants in the
commitment reminder group were instructed to sign an agreement to complete scheduled
exams. Besides the signed commitment, participants got reminders during the target period.
In a pure reminder group, participants did not need to sign any exam commitment, but they
only received exams reminders. For the control group, there were no reminders provided.
Performance was evaluated by how well they scored in scheduled exams. Although the
findings of Ericsson (2017) and Landsiedel (2015) suggest that task reminder is associated
with procrastination, the experiments of Himmler et al. (2019) imply that participants'
performance may not be driven by pure reminders, but rather by the commitment they make
at the beginning of the experiment. According to Himmler et al. (2019), commitment may
increase the willingness to complete the intended tasks. Being reminded, people may recall
the memory of the tasks or their procrastination experiences. But the reminder could not be a
pure one. There is very little consistent and powerful evidence for the influence of memory
on procrastination. Either benefits or impairment of memory to procrastination should be

explored more.
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In addition to the objective memory capacity, other evidence that seems to support the
assumed links between procrastination and memory relates to the subjective perspective of
memory. Previous research have revealed interactions between present bias and limited
memory and have suggested that present-biassed individuals may have incorrect beliefs about
their memory ability (Ericson, 2011; Ericson, 2017). Besides, the valence of the memory
information could affect how individuals perceive their memory (Blaney, 1986; Bowen et al.,
2020; Grider, 2008; Libkuman et al., 2004). From this perspective, individuals might have
biassed beliefs about their memory, and overconfident individuals may fail to prepare
optimally for the future. Given that procrastinators are considered to be present-biased
(Ferrari, 2007; Sirois, 2014), they might be more likely to have incorrect beliefs about their
memory.

Furthermore, according to Zentall’s conceptual model of procrastination (2021; see
Figure 1.1), the task-related negative affect arises as the time approaches the deadline which
then contributes to procrastination. Alternatively, the intended tasks may consistently affect
people’s procrastination through negative affect. In line with this, the task-related memory
may serve as a reason to explain why people experience negative affect, which in turn may
result in procrastination. According to the temporal view of procrastination, procrastinators
protect the present self from unpleasant feelings when they are engaged in such negative
affect (Pychyl & Sirois, 2016; Sirois & Pychyl, 2013; Tice & Bratslavsky, 2000). The
negative affect may be aroused by appraisal of the task-related memory and then reduce the
motivation for task engagement, implying the potential role of task-related memory in the
relationship between procrastination and negative affect. Taken together, either forgetting or

task remembering may relate to procrastination
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1.6.3 Emotional Memory

As an emotionally evocative event, the aversive task should be maintained in memory
until the deadline. Whereas little is known about the effects of emotional memory on
procrastination. Emotional memory refers to the memory for events that evoke an emotional
response (Heuer, 1992; Kensinger, 2003; Kensinger, 2004; Reisberg & Hertel, 2004). In
addition to the intended tasks, the emotion about the tasks would be also encoded. Previous
research has shown that retrieval of emotional experience would cause reexperience of the
same emotion (Buchanan, 2007; Lalla & Sheldon, 2021). It could be inferred that: after
encoding, the retrieval of emotional experience would cause reexperience of the same
emotion. Engaging in previous emotional memory, individuals’ behaviour may be affected by
the aroused emotion when there are new tasks at the same time. However, it is yet unclear
what emotions individuals experience when they remember their past procrastination and
how these emotions affect procrastination.

The role of emotional memory may explain the findings of studies investigating
procrastination and negative affect. People need to remember the emotionally evocative tasks
in a delayed interval. As time approaches the deadline, some people remember these
emotional tasks quite completely and consistently, whereas other people may temporarily
forget their intended actions. How people perceive task-related memory may reflect the
underlying cognitive process that may explain why people end up with procrastination.

The retrieval of past events is linked to emotion (D’ Argembeau et al., 2011).
Specifically, recallinging emotional events is often associated with greater accuracy and
vividness than events lacking emotional arousal (Reisberg & Hertel, 2005). For chronic
procrastinators, the emotional memory of past procrastination experience should be formed
after procrastination, and the associated emotion may be aroused in a particular situation.

Taking rumination for example, which relates to excessive, repetitive thoughts (Flett et al.,
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2016; Nolen-Hoeksema et al., 1994; Treynor, 2003), Stainton (2000) demonstrated that
rumination mediated the relation between procrastination and negative affect. The authors
present that the ruminative thought of procrastination reflects that people would procrastinate
when they are engaged in thinking procrastination, and emotion should be also aroused
during rumination.

Thus, both intended tasks and procrastination experiences may serve as cues to
emotional memory. According to the theory of emotional enhancement of memory (EEM),
emotionally arousing events are more likely to be remembered than neutral events (Dolcos et
al., 2005). Due to the enhanced memory for emotional events, emotional memory could
remain longer than neutral memory. Furthermore, the onset of a stressful experience would
involve the experience of negative affect (Lovallo, 1997). It would be more possible for an
individual to re-experience the previous emotion when there is a similar situation, the
stressful condition for example. This could be also applied for delay experience. In terms of
procrastination, there should be negative affect (Sirois & Pychyl, 2013) which may be
associated with this behaviour problem when people recall procrastination experiences. But
little is known about how this recalling would affect the future procrastination.

Previous study has suggested that the retrieval of emotional memory about previous
experience would contribute to current cognition and behaviour (Battaglini, 2018), which
may be evidence that previous emotional memory can affect present behaviour. This result
underlines Stainton’s (2000) argument that people are more likely to procrastinate when they
are involved in thinking about procrastination.

In summary, research on procrastination has usually focussed either on the related
factors or on the impacts of affect. By reviewing previous research, it appears that the basic
cognition and specific behavioural process underlying procrastination are neglected by

previous researchers. In line with the theoretical and empirical background, there is a
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growing body of evidence supporting the hypothesis that prospective memory plays an
important role in procrastination. Both the temporal view of procrastination and the
behavioural process underlying procrastination reflect the cognitive components including
one’s attitudes toward future intended tasks, ability to maintain the intention and regulation
strategies to achieve the final goal. Given the proposed critical role of negative affect, the
valence or arousal of task-related memory might be concerned in procrastination research. It
would introduce a new perspective to investigate the reason why people procrastinate.
Meanwhile, it could be expected that prospective memory may link to procrastination
through negative affect. On the one hand, the prospective memory of intended tasks may
make individuals experience negative affect, and how people deal with the relevant memory
would affect the upcoming behaviour. On the other hand, procrastinators may be more likely
to temporarily forget the intended tasks (task-related memory failure) when they experience
negative affect. This assumption would be evidence to support the argument that prospective

memory decreases procrastination.

1.7 Present Thesis

While the existing literature has provided different perspectives on procrastination, it
is still unclear how it happens due to the lack of direct evidence. The broad integration of the
above perspectives on procrastination provides insights into different factors from observed
behaviour to its underlying cognitive mechanism. We argue that procrastination is more likely
the dynamic behaviour between intention formation and goal accomplishment which end up
with irrational delay or task overrun. Although there is no study that directly examines this
proposition, there is reason to propose that task-related memory plays a role in
procrastination, as keeping the intention fresh in mind and remembering the planned actions
are critical in order to complete the intended tasks. As individuals get distracted from

focusing tasks, the intended tasks will be more likely to be forgotten and put off. Task-related
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memory should contribute to current behaviour in the context of procrastination. If
task-related memory provides an account, we would expect that the prospective memory
would not only be related to procrastination but result in distinct behavioural patterns in the
duration between intention formation and goal accomplishment.

Accounting for the potential links between prospective memory and procrastination, a
conceptual framework is depicted in Figure 1.2 that illustrates how retrospective and
prospective memory may be related to procrastination. As it is presented, the vertical line
represents the time frame from goal formation to goal deadline. That is a period of task
completion during which people not only pursue and strive for the intended goal, but also
possibly procrastinate. In the time frame, there are two phases involving voluntary delay and
behavioural delay that are linked to the task performance. As for the link between voluntary
delay and prospective memory, higher levels of voluntary delay can lead to task forgetting
(Zuber et al., 2021). Relative to voluntary delay, I propose that forgetting to perform the
intended tasks (prospective memory phase) may result in unconscious delay of the task,
which then in turn contributes to voluntary delay. Namely, prospective memory may be a
component underlying processes of procrastination. In terms of the link between behavioural
delay, retrospective memory and voluntary delay, based on the mood regulation account of
procrastination (Pychyl & Sirois, 2016; Sirois & Pychyl, 2013; Tice & Bratslavsky, 2000), we
assume that procrastinators may experience negative affect when procrastinators think about
past dilatory behaviours (behavioural delay phase) or when recalling their planned intention
(retrospective memory), which in turn evokes mood regulation and results in further
voluntary delay. The model highlights the important role of prospective memory and
retrospective memory which might be the explanation about why people chronically

procrastinate.
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Figure 1.2

The Conceptual Model of the Relationships between Prospective memory and Procrastination
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1.7.1 Research Questions

There are questions over whether and how prospective memory plays a role in
procrastination, what exactly makes it connected, and whether it links to the relationship
between procrastination and negative affect. These questions are closely linked, and thus to
better understand procrastination we must understand the very beginnings of its relation to
memory. Along with the rationale, the research questions of this thesis are formulated as
follows:

(a) Whether task-related memory links to procrastination?

(b) Whether prospective memory links to procrastination through negative affect?

(c) Whether time perspective could explain the association between prospective

memory and procrastination?
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1.7.2 Thesis Overview

The current chapter provides an overview of the research reported in this thesis. The
remaining chapters are outlined below.

In Chapter 1, a comprehensive literature review was conducted of published
theoretical and empirical studies which could link procrastination to prospective memory.
The aim of the review was to illustrate how task-related memory relates to negative affect in
respect to procrastination and to understand how prospective memory might be associated
with procrastination.

Chapter 2 presents Study 1, which explored the features of procrastination-related
memory with a qualitative—quantitative mixed-methods approach.

Chapter 3 presents Study 2, which investigated the relationships between self-reported
procrastination, negative affect, and prospective memory.

Chapter 4 presents Study 3. Complementing Study 1 and 2, Study 3 verified the
relationships between procrastination and prospective memory and further explored whether
time perspective could explain this association.

Chapter 5 summarises and discusses the principal findings of the thesis and provides
implications on how these findings contribute to the existing theoretical literature and

practical applications.
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Chapter 2 Study 1: Is Task-related Memory Related to Procrastination? A

Qualitative—Quantitative Mixed-Methods Approach

2.1 Abstract

Previous studies have demonstrated that negative affect is task-related in respect to
procrastination, but the cognitive variables underlying procrastination have mostly gone
unexplored. To complete the intended task, people need to memorise and maintain the task in
a temporal frame, which leads us to assume that the role of task-related memory may explain
the link between negative affect and intended task which jointly account for procrastination.
In this study, we aim to provide an exploratory approach to the links between procrastination
and task-related memory with qualitative—quantitative mixed-methods. An online survey was
conducted to identify the features of task remembering and recall of past procrastination
experience. Overall, participants reported complex and mixed procrastination experience and
varied perspectives of task remembering in free-text survey responses. Thematic analysis
identified multiple affect domains that appear to link to task remembering and recall of
procrastination experiences. Quantitative analysis found that there was a significant positive
correlation between self-reported procrastination and procrastination-related emotional
memory. These findings build on previous theories regarding the association between
procrastination and negative affect and demonstrate the link between task-related memory
and negative affect which might contribute to chronic procrastination. Moreover, these
findings suggest a new avenue of consideration of memory for future procrastination

research.

Keywords: procrastination; task-related memory; emotional memory;

qualitative—quantitative mixed-methods approach; negative affect
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2.2 Introduction

Procrastination is considered a common self-regulatory problem involving the
unnecessary and voluntary delay of important intended tasks despite the recognition that this
delay may have negative consequences (Lay, 1986; Sirois & Pychyl, 2013). The mood
regulation model of procrastination proposes that procrastination is a form of self-regulation
failure that involves prioritising short-term mood repair over the long-term pursuit of
intended actions, and the focus on regulating immediate affect could be the underpinning of
procrastination (Pychyl & Sirois, 2016; Sirois & Pychyl, 2013; Tice & Bratslavsky, 2000).
Specifically, when individuals are faced with aversive tasks, choosing to delay and
disengaging from these unpleasant tasks are ways to reduce immediate task-related negative
affect, as they could experience more positive affect by engaging in other pleasant activities
(Sirois & Giguere, 2018). Given that the highlighted role of negative affect in procrastination
is task-related (Blunt & Pychyl, 2000; Pychyl et al., 2000), we assume that a contributing
factor to procrastination is the task itself.

Researchers studying procrastination have suggested that memory of the task may
link to procrastination. For example, recent estimates suggest that task recalling might
decrease individuals’ welfare and promote more procrastination (Ericson, 2017). According
to Ericson, when individuals anticipate that they will get reminded about the intended tasks,
they are more likely to rely on the reminder and hold the beliefs that they can remember to
take action in the future. However, it has been investigated that forgetting may arise when
people rely on external task reminders (Benoit & Anderson, 2012; Wimber et al., 2015). In
this case, it could be less likely for individuals to complete the tasks. Thus, it could imply that
individuals may have incorrect beliefs on their memory, and the failure of retrieving intended
tasks may be interpreted as a factor linking to procrastination. Meanwhile, procrastinators are

reported to be careless and bad task planners (Gustavson et al., 2014). It could be interpreted
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as planning for the future task entails immediate costs for future benefit. This is consistent
with the notion that procrastinators are present-biased (Ferrari & Diaz-Morales, 2007), which
suggests a disconnection between present and future. Poor task planning could reflect less
detailed information about what the individuals are expected to do in the duration between
intention formation and goal accomplishment. In this case, it is possible that individuals may
forget the intended tasks. Accordingly, it is reasonable to assume that procrastinators may be
more forgetful about their intended tasks due to incorrect beliefs of memory and poor

planning. Thus, it is important to study the role of task-related memory in procrastination.

2.2.1 Mood Regulation and Memory

Regarding the critical role of negative affect, it is important to investigate the causes
underlying the negative affect. According to previous research, even the source of the
negative affect could vary (Sirois & Giguere, 2018), the most relevant works highlight that
aversive tasks are one of the sources of negative affect (Flett et al., 2016; Pychyl & Sirois,
2016). In respect to the intended tasks, aversiveness of tasks is a critical dimension of
procrastination (Lay, 1992). Specifically, it has been suggested that individuals tend to
procrastinate on tasks which are perceived to be aversive (Blunt & Pychyl, 2000; Watson,
2001). In line with this, it has been theoretically and empirically explained that task
aversiveness is a main predictable factor of procrastination (Sirois & Pychyl, 2013; Steel,
2007; Tice & Bratslavsky, 2000). Hence, as the context that causes the subjective emotional
state, the memory of the intended tasks may play a role underlying negative affect. For
chronic procrastinators, better task-related memory (memory of intended tasks) may predict
greater procrastination, because it means task aversion is amplified.

Given the close association between negative affect and intended task in
procrastination, the task-related memory might be a potential interpretation for the link

between negative affect and intended task. Generally, memories about both past and future
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events are imbued with emotional value (D’ Argembeau et al., 2011) and emotional memories
that are triggered by certain contexts could contribute to present emotional response (Philippe
etal., 2011). It could be less likely for individuals to start and complete intended tasks when
they must remember their intended tasks, as they might experience negative affect. In fact,
individuals’ beliefs and behaviour could be affected by memories of significant past
experiences and by the anticipated meaningful events in the future (Cili & Stopa, 2015;
Demblon & D'Argembeau, 2017). Given the highlighted role of task-related negative affect in
procrastination (Blunt& Pychyl, 2000; Sirois & Giguere, 2018), we assume that
procrastinators may tend to postpone starting and completing tasks as they experience
negative affect when they remember their intended tasks. However, there is little knowledge
as to whether the task-related memory relates to negative affect regarding procrastination.
Moreover, the mood regulation model of procrastination (Pychyl & Sirois, 2016;
Sirois & Pychyl, 2013; Tice & Bratslavsky, 2000) is potentially consistent with the studies
showing that when engaging in the aversive tasks individuals experience negative affect. For
example, several studies have shown that when memories about future intended events are
retrieved, they are characterised with intense emotions (Ernst et al., 2018) and recall of these
intended events could be associated with delayed behaviours (Palombo et al., 2015; Rosch et
al., 2021). For chronic procrastinators, remembering the aversive tasks may make them
experience negative affect again which could be associated with negative emotional
responses and further procrastination. Given that recalling stressful experiences would expose
individuals to negative affect (Lovallo, 1997), it could be reasonable to consider that
procrastinators might re-experience the negative affect when procrastination-related
memories were retrieved. Experiencing the negative affect caused by task-related memory,

procrastination would be a better choice to regulate the negative affect. However, few
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researchers have investigated the potential mechanism by which task-related memory may be
associated with negative affect, which may underlie procrastination.

With regard to chronic procrastinators, the memories of procrastination experiences
and intended tasks may be associated with emotion and these memories may be in turn
correlated with future procrastination. For instance, the negative affect could be aroused
when people recall or think about past procrastinating behaviour (Lay, 1994; Ferrari, 1991;
Solomon & Rothblum, 1984) and intended tasks in the future (Sirois & Pychyl, 2013). The
authors present a view that procrastination relevant events (i.e., procrastination experience,
intended tasks) could be associated with negative affect, and remembering these events could
get individuals to experience negative affect again. Thus, with respect to the relationship
between memory and emotion, the memory about past experiences and intended tasks may be
the sources of negative affect which should be related to procrastination. Under the negative
affect context, people might seek to avoid aversive stimuli, aversive intended tasks for
example. Consequently, the more aversive the task when it is remembered, the more likely
individuals are to avoid it. Thus, it could be acceptable to consider procrastination as an
emotional response to the task-related memory underlying negative affect. Given that
negative affect may lead to procrastination, it could also be indicated that the negative affect

itself may not only result from procrastinated tasks but also create procrastination.

2.2.2 The Role of Memory in the Relationship between Negative Affect and Intended Task

Evidence on whether memory capacity is related to procrastination is limited. Ericson
(2017) made a first step to suggest the connection in the literature between memory capacity
and procrastination, and the role that task reminders play in procrastination. This research
highlights the importance of reminders in task completion even in people who perform well
in memory tasks. According to Ericson (2017), task reminders could be distinguished

between anticipated and unanticipated reminders. For instance, individuals were aware that
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there are regular reminders during the task completion period (e.g., receiving task reminders
once a week). In contrast, unanticipated reminders refer to surprise reminders, in which
context individuals cannot assure that they will remember to act in the future. The results
based on Ericson’s model showed that individuals with anticipated reminders were more
likely to complete the task later than those who were not told that they will receive reminders,
which suggested that anticipated reminders could induce more procrastination. It was
concluded that individuals with anticipated reminders were more likely to rely on future
reminders when deciding when to complete the tasks, but individuals who do not know when
the reminders will be provided would tend to complete tasks urgently as they cannot be
assured that they will remember the tasks in the future. Namely, with an expectation that
there is a task reminder in the future, individuals are more likely to procrastinate. As
reminders are often used to bring a task back to mind, Ericson (2017) also discussed that the
individual is more likely to have forgotten the intended tasks as time goes on. Namely, the
failure of task-related memory may account for procrastination. This is new to procrastination
research because most of the studies on procrastination did not consider the potential role of
task-related memory which may underlie procrastination.

However, the investigation of the relation between procrastination and memory is
unclear and there are two main issues to be considered. Firstly, it was not clear whether
procrastination was measured appropriately. Ericson’s definition of procrastination was
different to (broader) the original definition from Lay (1986), because any additional delays
were included in Ericson’s data analysis without the consideration of voluntariness. The
findings may confuse procrastination and other types of delays. Thus, the effects of memory
in Ericson’s conclusion might be misinterpreted. Secondly, Ericson (2017) has neglected the
role of negative affect in procrastination. As procrastination is related to negative affect, task

aversiveness (Blunt, 2000; Blunt & Pychyl, 2005; Lay, 1992), it is possible that remembering
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the tasks may evoke the negative affect. This is of interest in determining whether the
task-related memory might relate to procrastination through negative affect. For example,
given that bringing the task back to mind may evoke negative affect, do individuals
procrastinate more when it is easy for them to maintain the task in mind? Taking account of
the negative affect may lead to a better understanding of potential cognitive mechanisms
underlying procrastination. One approach to resolve these issues is to test procrastination
with more basic measures and examine whether memory links to procrastination with the
consideration of negative affect.

Considering the assumption that task-related memory might be linked to the
association between procrastination and negative affect, the basic question is whether
negative affect is aroused by the retrieval of the task-related memories and then contributes to
procrastination? Or is memory capacity is impaired by negative affect which then results in
worse task performance? To carry out intended aversive tasks in a temporal frame,
individuals must maintain the task in memory and constantly cycle through them to ensure
that the tasks are active. When the intended aversive tasks are refreshed, there is an additional
possibility for individuals experiencing negative affect. Researchers studying the interactions
between memory and emotion have suggested that emotions can modulate memory formation
and retrieval with both enhancements and impairments possible (Allen et al., 2005; Cahill &
McGaugh, 1998; Dixon-Melvin et al., 2022; Legrand et al., 2021; Raeder et al., 2019). For
example, emotion is investigated to be a necessary condition for attentional selectivity which
affects memory performance (Mather & Sutherland, 2011; Van Damme & Smets, 2014; van
Steenbergen et al., 2011). Given the limited attention, the emotional events may be selected
or be discarded, which will enhance or impair the memory of relevant events. On the one
hand, memory performance for arousal tasks are better than the performance in neutral tasks,

as the memory is enhanced by the emotional arousal (Libkuman et al., 2004; MacKay et al.,
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2004; MacKay & Ahmetzanov, 2005). On the other hand, however, other studies have
investigated that the memory performance is poorer in the emotional condition than in the
neutral condition, as emotional arousal leads to a narrowing of attention (Christianson &
Engelberg, 1999; Kern et al., 2005; Waring & Kensinger, 2009). In particular, when an
emotional and a neutral stimuli are simultaneously presented, participants’ attention is more
likely to first fixate on the emotional stimuli and then fixate more frequently on it (Knight et
al., 2007). In contrast, recent evidence has supported the notion that emotion could impair
memory, which implied the negative affect could disrupt the memory for future locations and
result in worse performance (Brown et al., 2020). Similarly, procrastinators may be more
likely to be disrupted when they experience negative affect. Although the findings in the
literature are inconsistent, this could be one reason why some people procrastinate
chronically but others not, as people would implement different strategies to regulate the
negative affect when they are faced with aversive tasks. Previous studies have not usually
distinguished whether the task-related memory links to the relation between procrastination
and negative affect.

The literature regarding the relationship between negative affect and intended tasks in
procrastination and the interaction between memory and emotion could lead us to consider
whether task-related memory could link to procrastination through emotion. Hence, we
propose that task-related memory is associated with procrastination. To start with, it is
important to explore whether the task-related memory can invoke affective experience, as this
would determine whether procrastination could be affected by the negative affect when the
relevant memories are retrieved.

To explore the possibility of the relation between procrastination and task-related
memory and whether the task-related memory links to the relationship between

procrastination and negative affect, it is necessary to understand procrastinators’ beliefs about
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task-related memory. However, when it comes to procrastination, instead of the aversive task
itself, few studies focused on the task-related memory, and there are limited empirical studies
reporting on the association between task-related memory and negative affect. For instance,
Blunt and Pychyl (2000) suggested that the task aversiveness was related to procrastination.
However, even though it has been inferred on the basis of studies of such things that people
experience negative affect when they think about the aversive tasks (Blunt & Pychyl, 2000;
Flett et al., 2016; Nolen-Hoeksema et al., 1994), task-related memory has not been studied
explicitly in relation to procrastination. Instead, most of the research on procrastination has
focused on the characteristics of the task (Ferrari & Scher, 2000; Sirois & Giguere, 2018;
Steel, 2007; Zhang et al., 2021). Clearly, these research have merely focused on task-related
memory with the quantitative method approach.

So far, along with the growing number of quantitative studies on procrastination, very
few qualitative studies on procrastination are available. According to Schraw et al. (2007),
the intended task was identified as one of antecedents to academic procrastination. In line
with this, Grunschel et al. (2013) conducted qualitative content analysis to explore the
reasons for academic procrastination, which highlighted the importance of task
characteristics. However, it is not clear whether and how the task contributes to
procrastination, and the potential cognition has not been investigated as of yet. Since previous
researchers rarely pay attention to the task-related memory, they may have neglected essential
antecedents of procrastination that may be underlying negative affect. To address these gaps,
besides the quantitative method, the present research adopted a qualitative approach to ensure
a thorough exploration of the potential role of task-related memory and the actual perspective

and experiences of procrastinators.
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2.3 Research Aims and Objectives

Overall, in the context of procrastination, memory could reflect the past
procrastination experiences and future intended tasks, and these procrastination-related
memories may contribute to individuals’ daily procrastinatory behaviours. From this point of
view, the primary goal of the current study is to explore individuals’ perspective on
procrastination-related memory. Our research question is (1) how do individuals feel about
procrastination-related memory? Therefore, it was hypothesised that procrastinators were
more likely to report negative affect when they were instructed to retrieve past procrastination
experience and intended tasks. Given the suggested interaction between memory and emotion
(D’Argembeau et al., 2011) which might affect current responses (Philippe et al., 2009,
2011), the secondary goal of the current study was to examine (2) whether
procrastination-related emotional memories are associated with procrastination? We
hypothesise that procrastination-related emotional memory is positively associated with

procrastination. This could provide new insights for the understanding of procrastination.

2.4 Method
2.4.1 Participants

In total, 153 participants were recruited in this study. This was an anonymous online
survey of individuals who reported having had procrastinated in the previous three months.
The participants were recruited by sending email announcements through the Sheffield
University Volunteer Email List or postings in social media. A hyperlink was attached in the
advertisement which directed potential participants to a Qualtrics online survey. Participants
who clicked the research link were presented with a consent document that provided details
about the inclusion criteria. Eligible participants had to endorse being at least 18 years old,
being able to read, write and speak fluent English, and that they had procrastination

experiences in the last three months. This study was approved by the University of Sheffield
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Research Ethics Committee and consent was obtained from all participants. A qualitative
review process identified 7 participants to be excluded from analyses (participants revealed
they had procrastinated in the last three months but did not report any experiences when
asked via the open-ended questions in the survey). The final sample consisted of 146
respondents (mean age = 30.95; SD = 11.75; range = 18-68 years; 58.90% female, 2.74%

non-binary).

2.4.2 Procedure

Eligible participants were directed to the online survey. The first two pages of this
provided information regarding the purpose of the study, describing that responses were
anonymous. Following the demographic information, participants were asked to complete the
questionnaires, which included the measure that assessed self-report procrastination After
that, participants were asked to recall and describe the task that they procrastinated on
recently in an open-ended format. In addition to the procrastination description, respondents
were asked to indicate whether they have experienced various aspects of the
procrastination-related events and rate their affect on relevant events. Additionally, to gain an
in-depth understanding of the emotional memory in procrastination, participants were asked
to rate to what extent they remember how they have felt regarding procrastination-related

memory. Detailed questions were provided in the measures section.

2.4.3 Measures

2.4.3.1 Procrastination

Self-report procrastination was assessed using the 9-item General Procrastination
Scale (GPS-9; Sirois et al., 2019). This 9-item scale scored on the 5-point Likert scale (1 =
false; 5 = true of me), and participants were asked to indicate agreement with each statement.

Items such as “T often find myself performing tasks that I had intended to do days before” are
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scored on the scale. The scale includes 3 reverse-scored items (5, 7 and 9), and all the items
are summed, with higher scores reflecting a greater tendency to procrastinate. It has
previously been demonstrated that the GPS-9 (test-retest reliability » = 0.89; Sirois et al.,
2019) is a reliable (Cronbach's a = 0.87 in current study) short version of the original longer
20-item measure.

2.4.3.2 Affect about Remembering Procrastination Experience

To measure the affect associated with recalling a past procrastination experience and
investigate whether participants experienced emotion when recalling past procrastination
experiences, participants were asked to recall their recent procrastination experiences and
type them in one or more sentences in an open-ended text box. After that, participants were
asked to rate their affect on the recalling (e.g., How does it make you feel to recall this time
you procrastinated?), which is assessed by five smiley face pictures (coded from 1 to 5; see

Figure 2.1). The higher the score, the more negative the affect.

Figure 2.1

Face Pictures for Affect Rating
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2.4.3.3 Affect about Task-related Memory

To explore whether task-related memory is linked to procrastination and negative
affect, there were three independent sets of questions designed to assess the affect toward
task-related memory. Based on the initial results in respect to the association between

procrastination and reminder (Ericson, 2017), task-related memory was distinguished as
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general-expected reminder, specific-received reminder and specific-expected reminder.
Participants were required to ask “YES” or “NO” to the questions. Each question was
followed by a subset of questions with an affect rating scale and an open-ended text box.
Participants who responded “YES” could then access the correspondent subset of questions,
or they skipped the affect rating and continued to the open-ended text box. The affect rating
question in the subset was “How did this make you feel?”. The emotional face pictures,
which were applied in negative affect rating about procrastination experience recall, were
also applied in these questions. To understand participants’ direct perspective about task
remembering, the emotional face pictures were categorised in the statistical analyses section
which reflected three types of the affect (positive, neutral and negative). After that, to explore
the key features of task remembering from participants’ perspective, questions asked
participants to provide a brief written description of the corresponding remembering in the
open-ended text box to describe and explain why they feel that way. For example: why is

that? Please tell us why you feel that way (see Table 2.1 for the structure).
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Table 2.1

Questions Toward Task Remembering

Focus experience Questions Response
General-expected When you are procrastinating, do you expect that someone will YES/NO
reminder be checking up on the task that you are delaying?
“How did this make you feel?” Affect rating
Why is that? Please tell us why you feel that way. Open-ended text
Specific-received  Thinking about the time when you procrastinated recently, did YES/NO
reminder you get reminders from others that you were late or delayed with
your task?
“How did this make you feel?” Affect rating
Why is that? Please tell us why you feel that way. Open-ended text

Specific-expected  Thinking about the time when you recently procrastinated, did YES/NO

reminder you expect to get reminders from others that you were late or
delayed with your task?
“How did this make you feel?” Affect rating
Why is that? Please tell us why you feel that way. Open-ended text

2.4.3.4 Emotional Memory about Procrastination Experience

There were two questions designed to assess procrastination-related emotional
memory.

(1) Remembering the most recent time that you procrastinated, to what extent do you

remember how you felt while procrastinating?

(2) Remembering the most recent time that you procrastinated, to what extent does

remembering this event makes you relive how you felt?

These questions scored on a 10-point scale (1 = Not at all to 10 = Very). The score for

item 1 and 2 separately reflected to what extent participants could remember how they felt
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about the procrastination-related events and to what extent participants could re-experience
the negative affect at the moment when they remember the events, which jointly reflect the
level of emotional arousal when the procrastination-related events were remembered, namely
procrastination-related emotional memory. To further explore the participants’ perspective
about remembering procrastination experiences, participants were asked to rate how much
they think this remembering would be beneficial for them to improve procrastination. The
score reflected how much the participants think remembering procrastination experiences
could improve their procrastination.

(3) Remembering the most recent time that you procrastinated, to what extent does

remembering this event make you think about how to do better in the future?

2.5 Results
2.5.1 Analytical Approaches

A qualitative analysis was conducted for the open-ended text box responses to the
questions about participants’ perspective toward procrastination experiences. To gain a basic
understanding about the relationship between procrastination and relevant memory and
thoughts across the collected data, thematic analysis was applied in the current study (see
Table 2.2). Thematic analysis is a powerful and flexible method to identify, analyse, and
report repeated patterns with qualitative data (Braun, 2006; Braun & Clarke, 2022). The basic
framework for conducting thematic analysis involves a six-step process: data familiarisation,
code generation, theme search, theme review, theme definition, and theme report (Braun,
2006; Braun & Clarke, 2006). In the current study, by examining the recurring themes in the
open-ended text regarding participants’ perspective toward task reminders in procrastination,
it could provide an insight of key features of task remembering in respect to procrastination.
Besides describing data, thematic analysis also involves interpretation in the processes of

selecting codes and constructing themes which could reflect deeper and underlying meanings



(Braun & Clarke, 2006; Kiger & Varpio, 2020). The specific steps of thematic analysis

followed the guidance from Braun and Clarke (2022).

Table 2.2

Six-step Thematic Analysis Process Used in Current Research

Step Description of the process
1. Data 154 statements were copied into Excel. The data were read and
familiarisation reread for potential ideas identification.
2. . e .

Codgs Data of interest were highlighted with tagged codes.
generation

3. Theme search

4. Theme review

5. Theme
definition

6. Theme report

Based on the proposed research questions, the generated codes
were collated into possible themes with close reference to
research questions. Macro-level thematic maps were generated in
this step.

Cross-check if the themes worked in relation to previous codes.
The themes were modified in this step.

The levels of themes were checked, definition and narrative
description of each theme were generated.

The representative data extracts themes are presented in the
results section.

Quantitative analyses included frequency counts, descriptive calculations and

correlation results for all questionnaire responses. Data were analysed in SPSS version 26.
Descriptive statistics were calculated for basic information. To investigate the relationship

between self-reported procrastination, negative affect and emotional memory regarding

procrastination, correlation analyses were conducted.

2.5.2 Qualitative Results

50

Following the thematic analysis process, the data analysis started with the first step of

data familiarisation (step 1). As the specific question of interest in the current study was the
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affect about task remembering, the thematic analysis was conducted based on the 154 brief
statements from participants who reported that they have relevant experiences. The themes
development was guided by the theoretical framework of the mood regulation theory of
procrastination which highlights the critical role of negative affect (Blunt & Pychyl, 2005;
Ellis & Knaus, 1977; Haghbin et al., 2012; Pychyl & Sirois, 2016). In the present study, the
textual responses from the raw data were copied into Excel. Each brief statement occupied

one cell in a row and initial notes were made. Example cases are illustrated in Table 2.3.
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Table 2.3

Sample Textual Data Regarding Task Remembering

Main theme:
No. Gender Qualitative data affect toward general-expected
reminder

Subtheme:
negative/neutral/positive

9 male  “I know I should do it,but it is hard for me to
do it on time,so I need a person to realize me.”

positive
11 male  “I hope someone helps me stop procrastinating, .
but I would feel anxious if they really did.” negative
56 female “I feel bad for procrastinating when I'm meant
to be doing something, especially when I'm
paid to do something and I've procrastinate. | .
negative

feel when I procrastinate on something will be
of detriment to someone else I am less likely to
doit.”

129 female “I did not feel particularly positive or negative
to have someone check on my progress as | neutral
was also doing the same.”

Note. The cases selected for this table represent the “YES” responses to general-expected reminder,

which perceived either positive, negative affect or neutral.

After the initial process of getting familiarised with the data, we then moved on to the
development of codes (step 2). Based on previous initial notes, code words were constructed
based on the described content in the textual responses. By doing so, this step was made
toward finding common patterns, words, or ideas, which is the ultimate goal in thematic
analysis.

Following the process of coding, the specific codes were grouped into clusters. In this
step, each cluster of codes is a prospective theme (step 3), and the clustered codes were
named by terms that are clearly anchored in the data. To systematically construct the potential

themes, thematic maps were applied to demonstrate cross-connections between concepts and
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among main themes and subthemes (examples of thematic maps were illustrated in Figure 2.2

and Figure 2.3).

Figure 2.2
Macro-level Thematic Map for Procrastinator's Perspective on Task Reminder

,_———hh_h

task remlnder
What is it Perspectives toward
— remlnder

fundamcntally'?
emmder is helpful fur
individuals to be engaged in
the intended tasks, but it

__,d_—

Task reminder involves a

memory aid that one could
be reminded in the future
about the intended tasks. LG they cat
\m)tcomml the_lr—hl/f'e./_/

Figure 2.3
Macro-level Thematic Map Focus on Affect and Reasons about Procrastinators’ Perspective

task remmD,

Cﬂ‘e;\-:ﬂh ['EﬂSOI'IS \\\
\\\
cogmhcn &
negatl neutral 13051“\’3 self control behavioural
sccnnem
x'f
pressure
contribute to

/
|
lack of

[ ‘ III
hum111aled \ control
| | ,' personal work efficiency
| \ responsnblllly L_
\ expemmg
inder, but
will worse off’

|
|
|
'. remnis
need exteh \

embarrassed F_
v | Y
indifferent
ated support
_ apprecia

@)

After that, we moved to the theme review (step 4). By conducting theme review, the

on Task Reminder

need external

\ motivator
—_




54

modified themes could better reflect and capture the coded data in a more consistent,
coherent and clear manner. Following the suggestion from Robinson (2021), to gain
additional quality of analytical parsimony, an additional layer of order was created in the
themes (examples were presented in Table 2.3). Thus, there were two levels of themes: main
themes which are manifest in the surface meanings of the content, and subthemes which
could be implicit beyond or below the surface meanings. Besides, the initial thematic maps
were broad as they covered a lot of information from the data in step 3, and some of which
might be less important regarding the research question in the current study. Less important
information was reduced in this step. As for step 5, theme definition involves the process of
checking the level of themes, creating definition and narrative description of each theme
(Braun & Clarke, 2006). The final names of themes were reviewed to ensure they were brief
and adequately descriptive. In the final step (step 6), the specific narrative descriptions and
representative data extracts which were most representative for the selected themes were
presented in the results section.

The thematic analysis procedure was used to organise and interpret the data about the
participants’ perspective toward task remembering (focused procrastination-related
experiences: general-expected reminder/specific-received reminder/specific-expected
reminder). Less than half of participants reported experiences about task remembering within
each focused experience, with more than half reporting no relevant experiences when they are
procrastinating. In total, we were able to analyse 438 brief statements with 154 statements
from participants who reported that they have relevant experiences, while 284 brief
statements were from participants who reported that they do not have these experiences.

The narrative descriptions and representative data extracts of each main theme (affect,

self-control, cognition & behavioural disconnect) and subthemes are provided below.
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2.5.2.1 Affect

The affect theme comprised statements related to the experiences of affect about the
task remembering. The perspective expressed by participants in this theme was related to how
participants feel about task remembering, which were divided into three subthemes: negative,
neutral and positive. The single most prominent emotion appeared to be anxiety. For
example: “It reminds me that I have something left to do but I really don t want to do it,
which makes me feel more anxious.”, and task reminder “Contributes to anxiety around the
task”. As a subtheme, the statements related to negative were expressed with the greatest
frequency (see Table 2.7). Meanwhile, there were a few statements which make up the
subthemes of neutral and positive. For example: “I did not feel particularly positive or
negative to have someone check on my progress as I was also doing the same” was identified
as neutral, and “The reason why is that someone can remind me to remember important tasks.
1 feel cheerful and think one person can accompany me” was identified as positive. Overall,
the statements expressed in this main theme were considered to be indicative of the emotional
arousal of task remembering. These results were roughly consistent with the results from
quantitative data about affect rating toward task remembering (see Figure 2.4). Although the
main theme of affect comprised negative, neutral and positive affect, the majority of
statements on negative affect could indicate that procrastinators are more likely to experience

negative affect towards task remembering.

2.5.2.2 Self-control

The statements about self-control were frequently expressed when it came to the
experiences about being reminded about the tasks. For example: “It makes me upset because
1 do not feel in control of my life”. To classify the main theme of self-control, the subthemes
of autonomy and renegade attention were generated. On the one hand, there were a group of

participants noting that they are the person who should be responsible for the intended task
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and they preferred to be supervised by themselves. This tendency was identified as autonomy.
Autonomy refers to a desire to self-organise behaviour and to have action be consistent with
one’s integrated sense of self (Deci & Ryan, 1980, 2000; Sheldon & Elliot, 1999), namely,
the capacity to run one’s own life (Sneddon, 2013). For example: “I do not like being ‘told’ to
do something”. On the other hand, lack of self-control was discussed frequently, with several
participants noting that while being reminded was strongly stressful, external support was
still needed for them. These statements reflected that participants were more likely to rely on
external support. For instance, “Because I want to be supervised in some way, nometter
(correction: no matter) by anyone or even myself. I think through the supervision, I would be
more aware of the importance of daily tasks”, “I need someone to activate me”. The results
from thematic analysis in this group showed that procrastinators thought that the reminder
could motivate them to complete the intended tasks. This tendency was identified as renegade
attention. According to self-control theory by Baumeister et al. (1994), renegade attention
refers to the failure of attention management. For example: “As it will motivate me to start

the work”, “I prefer to let someone remind me, it makes me do projects more efficiently”.

2.5.2.3 Disconnect between Cognition and Behaviour

Several participants provided brief descriptions about the disconnect between
cognition and behaviour. For instance, participants frequently characterised being reminded
as negative, but this group of participants also believed that this negative situation would
contribute to their successful behaviour, as they believed that “what doesn't kill me makes me
stronger”. Although they held overall negative beliefs about task reminders, they believed
that task reminders could promote completing the task. However, it was also noted that the
task reminder reflected external support and these participants were happy with that. With the
concern that they might feel disappointed, these participants also stated that they would avoid

getting task reminders. For example: “I was pleased to be offered help but disappointed at my
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reaction, which was to ignore it”.

2.5.3 Quantitative Results
2.5.3.1 Descriptive Results
Overall, the demographic information was presented in Table 2.4, and the means and

standard deviations of the study variables were presented in Table 2.5.

Table 2.4

Participant Demographics

Characteristics Number Percentage

Gender

Male 56 38.36%

Female 86 58.90%

Prefer not to say 4 2.74%
Profession

Student 83 56.80%

Non-student 61 41.80%

Prefer not to say 2 1.40%

Highest level of education

Some high school 1 0.70%
High school graduate 8 5.50%
Some college or university 25 17.10%
College/university graduate 40 27.40%
Some postgraduate school 10 6.80%

Postgraduate degree 62 42.50%
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Table 2.5

Summary of the Study Variables (N = 146)

M SD Range
GPS-9 3.34 0.77 1-5
Negative affect 3.75 1.00 1-5
Emotional memory 6.16 2.46 1-10
Perceived improvement 5.66 2.75 1-10

Note. Negative affect represents the level of negative affect for remembering procrastination
experience. Emotional memory represents to what extent participants can remember the negative
affect of their procrastination experiences; perceived improvement represents how much participants
think the remembering of past procrastination experience would be beneficial for them to improve

procrastination.

As it was noted above, face pictures for subjective affect rating for each task
remembering experience were categorised into three types: positive, neutral and negative.
Figure 2.2 presents the results as a set of frequencies of each type of affect for having
relevant experiences. The most commonly endorsed information was that individuals have
mixed perspectives regarding task reminders. But more importantly, procrastinators were

more likely to perceive task remembering as negative.
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Figure 2.4

Frequencies of Affect Rating for Task Remembering Experiences

40

negative

negative

Frequency

General-expected Specific-received Specific-expected
reminder reminder rerminder

As shown in Table 2.6, 52 meaningful statements (35.60%) were identified within the
participants who reported that they intend to be checked up on their tasks, with 94 statements
(64.40%) reporting that they do not expect to be checked up. 41.80% of participants went into
the agreement that they have been reminded before for their tasks, with 58.20% reporting
they do not have relevant experiences. Less than 30% indicated that they have expected to be

reminded about their procrastination, with 71.92% reporting that they do not have relevant

experiences.



Table 2.6

Frequencies of Experiences about Task Reminder

Questions Response Frequency Percentage

General-expected reminder: When you are YES 52 35.60%
procrastinating, do you expect that someone
will be checking up on the task that you are

0,
delaying? NO 94 64.40%
Specific-received reminder: Thinking about YSE 61 41.80%
the time when you procrastinated recently, did
you get reminders from others that you were o
late or delayed with your task? NO 85 >8.20%
Specific-expected reminder: Thinking about YES 41 28.08%
the time when you recently procrastinated, did
you expect to get reminders from others that NO 105 71.92%

you were late or delayed with your task?

In terms of the results of the specific thematic analysis. Table 2.7 shows the

frequencies of the two-level themes from the groups who have relevant experiences.

Table 2.7

Frequencies of the Global Themes

Main theme Subtheme Frequency  Percentage (154)
affect negative 77 50.00%
neutral 11 7.14%
positive 14 9.10%
autonomy 15 9.74%
self-control .
renegade attention 17 11.04%
cognition & behavioural task avoidance 20 13.00%
disconnect
action promotor 10 6.50%

2.5.3.2 Correlation Analysis Results

To address the second research question whether the emotional memory of the
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procrastination experience is associated with procrastination, a correlation analysis was

conducted.

Table 2.8

Correlations Coefficients between Variables (N =146)

1 2 3 4
1.Procrastination -
2.Negative affect A42x* -
3.Emotional memory 24%* 34%* -
4.Perceived improvement .02 .16* 209%* -

Note. Emotional memory represents the level of negative affect for recalling procrastination
experiences; perceived improvement represents how much participants think the remembering of past
procrastination experience would be beneficial for them to improve procrastination.

*p<.05; **p<.01.

Based on Cohen’s suggestion (1977), higher level of self-reported procrastination was
moderately positively related to the negative affect when procrastination experiences were
recalled (r = .42, p <.01; N = 146). Hence, people who chronically procrastinate were more
likely to experience negative affect when they remember their procrastination experiences.
Besides, there was a weak significant positive correlation between emotional memory and
perceived improvement (r = .29, p < .01, N = 146), which suggests that procrastinators
believe that the negative affect of remembering past procrastination experiences could be

beneficial for procrastination (see Table 2.8).

2.6 Discussion
The present study provides an exploration of the association between procrastination
and memory with a qualitative—quantitative mixed-methods approach. The aims of the

research were to identify procrastinators’ perspective on task remembering and recall of
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procrastination experiences, and examine whether these procrastination-related memories are

associated with procrastination.

2.6.1 Task Remembering and Negative Affect

Analysis of procrastinators’ perspective about task remembering identified multiple
domains that appear to link to procrastinators’ behaviour. Multiple levels of affect were found
to be relevant to task remembering: negative, neutral and positive. In addition, two main
domains were identified which could explain why participants feel that way when they were
engaged in task remembering: self-control, cognition and behavioural disconnection.

Basically, more than half of participants reported that they do not have the
experiences of being reminded. This finding drew attention to the likelihood that participants
avoided the task reminder when they were engaged in intended tasks. In regard to avoidance,
procrastination is often viewed as a task-avoidant behaviour (Ferrari & Johnson, 1995). In
line with this, it seems plausible to consider that procrastinators might also tend to avoid
task-related information, task reminding for example. In other words, not only the tasks, but
also the task-related information could be avoided by procrastinators. The theme of affect
identified within the full set of statements about having relevant task reminder experiences
was divided into three subthemes: negative, neutral and positive. With the majority of
statements reflecting negative affect, it suggested that the task remembering could be
associated with more negative affect when participants were reminded. In support of this
proposition, Maslow (1963) viewed information avoidance as a way to reduce anxiety, as it
would avoid potentially negative threats. This is consistent with the mood-regulation theories
of procrastination. In contrast, less than half of participants expressed that they had relevant
task reminding experiences, and the affect was rated for each experience. However, from
participants’ perspective, being reminded was more likely for them to experience negative

affect. The provided reasons for why they felt in that way highlighted the importance of
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self-control and cognitive and behavioural disconnection.

According to the notion that people voluntarily delay important intended tasks despite
knowing they will be worse off for doing so in the future (Steel, 2007), it implies could
provide an expanded temporal context of procrastination behaviour which starts from the
time point when the task intention is formed to the time point when the task is completed.
However, this context was obversely neglected by previous research. As procrastination
happens in a timeframe, we argue the critical cognitive mechanism underlying procrastination
might be missed by mistakenly assuming individuals decide to procrastinate from the time
point when the intentions were formed to the final deadline, as task completion entails hiding
role of task remembering.

Basically, to complete the intended task in a timeframe, people must remember the
task constantly. When individuals make plans to complete in the future, memory is relevant,
as they may fail if they forget the task. However, having accurate memory for the intended
task does not guarantee the task completion, as the task-related memory might be associated
with negative affect which has already been investigated to contribute to procrastination. This
could be potentially consistent with Kuhl’s (1984) Action Control Theory that the negative
mood could make it difficult for people to maintain intention memory and take action to fulfil

the intention.

2.6.2 The Procrastination and Irrational Thought

The influence of negative affect induced a greater divergence between cognition and
behaviour from procrastinators’ perspective. The findings of this study suggest that in the
context of task reminding, the more negative affect individuals feel, the less likely their
behaviour would be aligned with their cognition. On the one hand, one group of participants
held negative beliefs on task reminders. Instead of avoiding it, they would rather believe that

the task reminder could promote their behaviour to complete the intended tasks. On the other
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hand, another group of participants were happy with the task reminder, as they considered it
as external support. However, these participants also stated that they would avoid getting task
reminders. There appears a high potential of divergence between cognition and behaviour,
which might highlight the irrational thought from procrastinators. Crucially, either the former
or the latter group, they hardly complete the intended task. This divergence between
cognition and behaviour could be explained by cognitive-behavioural theory (CBT; Dryden,
2009). CBT states that people procrastinate because of established ways of thinking, and
within this framework, the rational beliefs are highlighted for the improvement of
procrastination. In other words, this group of participants think that they could perform better
under the negative affect. However, what is true is that they are more likely to delay the tasks,
which is contrary to their beliefs. This funding could be supported by the suggestion that
procrastinators actually work worse under pressure than non-procrastinators (Tice &

Baumeister, 1997).

2.6.3 Emotional Memory Regarding Procrastination Experiences

The finding that the self-report procrastination was positively related to negative
affect on procrastination experiences supports the mood-regulation theory (Pychyl & Sirois,
2016; Sirois & Pychyl, 2013) proposing that the negative affect is a common focus of
procrastination. However, the correlation analysis about self-reported procrastination and
emotional memory for procrastination had also revealed that participants reported better
emotional memory regarding procrastination experiences. This association perhaps indicated
the modulation effect between emotion and memory (Mikels & Reuter-Lorenz, 2019).
Previous research indicated that the retrieval of emotional experience would cause
reexperience of the same emotion (Buchanan, 2007). It could be reasonable to posit that
individuals would be affected by the aroused negative affect when they were engaged in

previous emotional memory. Accordingly, the interaction between emotion and memory may
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occur in two ways: After the procrastination experience stored as emotional memory, the
negative feelings may modulate the memory, and the feelings could be the emotional
representations maintained and triggered by relevant memory. Thus, when procrastinators
were engaged in procrastination context, remembering procrastination experiences for
example, the relevant memory could trigger the negative emotion they had felt before.
Experiencing negative affect maintained by emotional memory, individuals would
chronically procrastinate.

As this research is the first attempt to explore the role of memory on self-report
procrastination, the current results suggested multiple approaches to understand
procrastination, which could contribute to the design of the conceptual model of the
relationships between procrastination and memory. Firstly, the findings expand on the
growing body of research highlighting that the negative affect is related to procrastination,
which suggested that the role of memory might be a role to understand procrastination.

Theoretically, the relationships of procrastination and memory about task
remembering and procrastination-related experience recalling could be usefully applied to
existing procrastination theories. The mood regulation models of procrastination (Pychyl &
Sirois, 2016; Sirois & Pychyl, 2013; Tice & Bratslavsky, 2000) have proposed that the
procrastination involves the temporal domain that reflects the prioritisation of short-term
mood repair over long-term goal achievement. Specifically, the present self would benefit
from immediate mood rewarding, but the future self bears the negative consequence of task
delay. In the current study the task-related memory and past procrastination memory could be
linked to what is considered the temporal view in previous research and provide a broader
view towards the procrastination theories. Accordingly, these theories highlighted the critical
role of negative mood on procrastination. Due to the modulation effects of emotion and

memory (Mikels & Reuter-Lorenz, 2019), the findings in this study could suggest a deeper
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understanding of the subjective and negative affect regarding procrastination. Building on
previous theories and research (Pychyl & Sirois, 2016; Sirois & Pychyl, 2013; Tice &
Bratslavsky, 2000), researchers could not only know more about the relationships between
procrastination and negative affect, but also the role of memory underlying the relationship
between procrastination and negative affect. Within this framework, the negative affect could
maintain the core role in procrastination, whereas the memory (task-related memory,
procrastination experience memory and emotional memory) might apply the conceptual
knowledge about the relationships between procrastination and affect.

Although the current study is correlational and the direction of these relationships
remains unclear, the findings nonetheless provided some support to build the model of
relationships between procrastination and memory. The current results do not allow us to
conclude that procrastination is related to the memory of past procrastination experience or
intended tasks, and this is clearly an important issue that deserves more experimental
methods to test specific aspects of memory in future studies. Meanwhile, given that the
current study used cross-sectional data, the directionality of the relationships among the
variables cannot be concluded from present findings.

Our findings represent a diversity of links to theoretical and applied backgrounds of
procrastination research. We also come from a diversity of social and economic backgrounds,
ranging from economic and social privilege to economic and social disenfranchisement.
However, what we aimed to bring to this topic is a belief that the memory, especially the
task-related memory and past experience memory which might serve as the emotional
arousal, could play a role in the cognitive process underlying procrastination. In the results,
although our findings do not perfectly align with the hypothesis included in this study, they
allow us a unique entry point from which to try to understand individuals’ perspective on

their procrastination behaviour.



67

2.7 Conclusion

From procrastinators’ perspective, current study has set up an overview of the
potential links between procrastination and memory. Besides, the findings also demonstrate
that self-reported procrastination is related to emotional memory with regard to
procrastination experience. By exploring the role of memory on procrastination, this research
provides new insights into how this relationship might be associated with affect, especially

negative affect.
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Chapter 3 Study 2: Is Prospective Memory a Missing Link Between Procrastination and

Negative Affect?

3.1 Abstract

Chronic procrastinators often delay starting or completing their intended actions when
they experience negative affect. Research suggests that the negative affect is related to task
aversiveness and procrastination experiences. When these specific procrastination-related
events are recalled, procrastinators could experience negative affect. This study aims to
explore the relationships between procrastination, negative affect, and prospective memory. It
was hypothesised that procrastination would be negatively related to prospective memory,
and would have an indirect effect on negative affect through prospective memory.
Participants (N = 256) completed an online survey assessing procrastination, prospective
memory, affect (affect related to completing the task, being reminded of the task, and
procrastinating on the task). Analyses revealed that there were significant negative
correlations between procrastination and prospective memory. Also, better prospective
memory was correlated with lower levels of negative affect from remembering
procrastination experiences. Moreover, mediation analysis found a significant indirect effect
of procrastination on negative affect through the memory of past events. Taken together,
findings support the hypothesis that procrastination is negatively related to prospective
memory. Procrastinators are more likely to experience negative affect when they recall

procrastination experiences.

Keywords: Procrastination, negative affect, prospective memory, retrospective memory.
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3.2 Introduction

Procrastination is considered as a common self-regulatory problem involving the
unnecessary and voluntary delay of important intended tasks despite the recognition that this
delay may have negative consequences (Lay, 1986; Sirois & Pychyl, 2013). It is also
described as a form of self-regulation failure that involves prioritising short-term mood repair
over the long-term pursuit of intended actions (Sirois & Pychyl, 2013). More generally, when
individuals are faced with aversive tasks, choosing to delay the intention and disengaging
from unpleasant tasks are ways to reduce immediate negative moods, and this current
emotion prioritising is at the expense of future self (Sirois & Pychyl, 2013). In a temporal
view, the brief process is that we feel negative when we are faced with aversive tasks, and
then delay the tasks to feel better; But with lack of future concern, this prioritisation could
result in worse consequences to future self.

Although negative emotion is investigated to be an essential factor in relation to
procrastination, there is little research investigating the arousal of negative emotion which is
a temporal construct in the process underlying procrastination. Previous theories and research
showed that procrastination is negatively related to future time perspective (Sirois, 2014; Liu
& Feng, 2019), and anticipation could lead to more procrastination (Blouin-Hudon &
Psychyl, 2015; Ericson, 2017). Negative emotions were shown to be positively associated
with task anticipation (Blunt & Pychyl, 2000). To regulate the negative emotions,
procrastinators voluntarily prefer to be disengaged from intended tasks. Accordingly, it could
be reasonable to consider that procrastinators may be less likely to perform their prospective
memory (PM). With regard to prospective memory, it refers to the ability to remember to
perform an intended action at an appropriate time in the future (Einstein & McDaniel, 1990;
Kvavilashvili & Ellis, 1996). To be disengaged from intended tasks, individuals may avoid

remembering this intention. For example, a patient remembers to book an appointment to
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visit a doctor. To regulate the anxiety of seeing a doctor, the patient may prefer to be
disengaged from remembering to book the appointment. In this example, the memories about
seeing a doctor could be considered unwanted memories as it is anxiety associated.
According to Benoit and Anderson (2012), people voluntarily exclude unwanted memory
from awareness when they get reminded about the content of memory, which is referred to as
voluntary forgetting. However, there is no research investigating whether voluntary exclusion
of unwanted memory from awareness is linked to procrastination. With the perspective on
procrastination and memory only limited evidence exists that links the procrastination to
prospective memory. A study from ADHD samples revealed that higher reports of
procrastination is related to less prospective memory performance (Altgassen et al., 2019).
Nevertheless, the nature of associations between procrastination and prospective memory
from these results remains largely unclear, as the lack of consideration of the crucial role of
negative affect. From a temporal view, examining the potential mediating mechanisms which
may explain the linkage between procrastination, negative affect and prospective memory.

For chronic procrastinators, the retrospective memory of previous procrastination
experiences could represent a factor contributing to the arousal of negative affect. Being able
to retrieve information about our past is at least as important as remembering to do things at
the right time in the future. The literature on the relationship between trait procrastination and
negative affect has provided support for the notion that procrastination is the source of stress,
and it would be more possible for the relapse of stress when people recall their
procrastination experience (Rice, 2012). However, there have been few attempts to quantify
this systematically, or to explore the possible associations with procrastination. Opposite to
prospective memory, retrospective memory has received little attention within the scientific
literature when it comes to procrastination.

The current study is aimed at extending previous research on the temporal view of
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procrastination by examining the association between procrastination, negative affect,
prospective memory and retrospective memory. Exploring the roles of general prospective
and retrospective memory and procrastination-related memory in relation to procrastination
with regard to mediating effects may help to better understand the process underlying

procrastination and how procrastinators delay intended actions chronically.

3.2.1 Procrastination and Emotion

The prevailing view in the literature of procrastination and emotion (Blunt & Pychyl,
2005; Ellis & Knaus, 1977; Haghbin et al., 2012; Sirois & Giguere, 2018; Sirois & Pychyl,
2013) describes how procrastination happens: individuals are more likely to delay tasks when
they experience negative affect related to aversive tasks. To regulate their current negative
emotional states, procrastinators prefer to be engaged in pleasant activities rather than the
intended actions which can serve as a way to protect them from negative emotions. Thus, it is
proposed that negative emotions play a crucial role in procrastination (Tice et al., 2001).

According to Sirois and Pychyl (2013), the processes of mood regulation are essential
to understand procrastination. Considering individuals typically use emotion regulation to
feel better when experiencing negative affect, and how procrastination occurs in the context
of negative affect, it is reasonable to link procrastination to mood regulation. So far, the
literature provides the argument for this essential link. In line with the conceptualization of
mood regulation models of procrastination (Pychyl & Sirois, 2016; Sirois & Pychyl, 2013;
Tice & Bratslavsky, 2000), procrastinators would voluntarily switch themselves to other
on-going activities which are more pleasant or just quit on the purpose to avoid negative
moods which are caused by intended tasks (Sirois & Giguere, 2018; Sirois & Pychyl, 2013;
Steel, 2007; Tice & Bratslavsky, 2000). Moreover, by delaying a task, people may experience
an immediate reward for their negative affect and benefit from this mood repair (Sirois &

Kitner, 2015), but this short-term mood regulation could have negative consequences in the
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future. Therefore, Sirois and Pychyl (2013) proposed that “the processes underlying
procrastination are driven by a need to regulate the mood of the present self at the expense of
the future self”. Such a viewpoint highlights a temporal view of mood regulation processes
underlying procrastination. Meanwhile, investigating associations between procrastination
and negative affect with the use of the temporal view of processes underlying procrastination
may shed new light on cognitive processes of procrastination.

Given the literature about the crucial role of negative affect in procrastination, it is
important to know the causality of the negative affect with regard to the processes of mood
regulation underlying procrastination. Firstly, the intended tasks could be a cause of negative
affect. On the purpose of avoiding negative affect, we may focus on feeling better and avoid
the aversive tasks, which then lead to procrastination. For example, Tice and Bratslavsky
(2000) argue that task avoidance is a strategy to avoid the negative affect associated with
aversive tasks. In line with this proposal, a majority of research has considerably advanced
our understanding of how negative affect link to intended tasks regarding procrastination.
Such task avoidance mainly reflects the breakdown of the link between current self and future
oriented intended actions, which entails negative affect. Secondly, as a chronic procrastinator,
the continuous delay behaviours mean a consistent engagement of negative affect. Besides
the task-related negative affect, we argue that the procrastination experience would be linked
to the negative affect. Given that negative consequences are borne by future self, the result is
that we may reexperience the negative affect after a short-term positive emotion. Apart from
the current temporal view of procrastination, how individuals feel may be associated with
their procrastination experience. For example, past studies indicated that chronic
procrastination is related to the affective experiences of shame and guilt (Fee & Tangney,
2000), and anxiety could be aroused when people recall the past procrastination experiences

(Lay, 1994). These past oriented events could refer to a retrospective perspective on
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procrastination. Taken together, both intended tasks and past procrastination experience could
trigger the negative affect. For chronic procrastinators, if what we currently experience is
linked to what we did in the past and what we intended to do in the future, it is therefore
important to investigate how these events (past experience and future tasks) relate to
procrastination. In deciding whether chronic procrastination relates to past experience and
future intention, it seems reasonable that we reflect on the negative affect associated with our
memory of past experience and future intention, before moving forward to start or complete

the intended actions. However, this assumption has received little attention.

3.2.2 Prospective Memory and Retrospective Memory

In line with the temporal view of procrastination and the potential association between
past and future oriented memory and procrastination, it could be reasonable to consider the
role of prospective memory (PM) and retrospective memory (RM) in procrastination.
Prospective memory (PM) involves remembering to carry out intended tasks in the future. In
contrast, retrospective memory (RM) involves the encoding and retrieval of the content of the
past (Kopp & Thone-Otto, 2003). Prospective memory plays a critical role in people’s
cognitive function, and it is involved in making plans, retaining them, and bringing them
back to one’s consciousness at the right time and place (Brandimonte, 1996). Robey and
colleagues (2014) have demonstrated that there are robust correlations between prospective
memory and cognitive ability, which particularly involves executive functions. Furthermore,
it states that consideration of future consequences and episodic future thinking are associated
with procrastination (Rebetez et al., 2016). It should also be inferred that prospective memory
may be associated with procrastination. On the basis of this hypothesis, the present study set
out to explore the potential link between prospective memory and procrastination.

With regard to chronic procrastinators, the memories of procrastination experiences

and intended tasks may be associated with emotion and these memories may be correlated



74

with future procrastination in turn. For instance, the negative affect could be aroused when
people recall or think about past procrastinating behaviour (Ferrari, 1991; Lay, 1994;
Solomon & Rothblum, 1984) and intended tasks in the future (Sirois & Pychyl, 2013). Both
memories about past events and future events are imbued with emotional value
(D’Argembeau et al., 2011). Thus, with respect to the relationship between procrastination
and emotion, the memories about past experiences and intended tasks should be related to
procrastination. We further aimed to investigate the relationship between retrospective

memory and procrastination.

3.2.3 Procrastination and Memory

Although largely unexplored to date, the literature provides many suggestions for a
possible relationship between procrastination and memory. Previous studies confirmed that
the negative affect would be triggered by recalling procrastination experiences. Basically,
recalling stressful experiences would make individuals exposed to negative affect (Lovallo,
1997). Accordingly, both memories about past events and future events are imbued with
emotional value (D’Argembeau et al., 2011) and emotional memories that are triggered by
certain contexts could contribute to present response (Philippe et al., 2011). Expanding on
these findings, both procrastination experiences and intended tasks could be considered as
emotional events and recalling these events would make individuals experience relative affect
which would be associated with future response. In other words, the memory of
procrastination-related events may be linked to negative affect, and this association may
contribute to procrastination. Yet, research revealed that anticipated reminders could induce
additional procrastination (Ericson, 2017). Opposite to this, a research from Rummel (2017)
states that intention retrieval could help individuals with their intention execution. It indicates
that procrastination may be related to the absence of memory. However, there is still a lack of

research investigating the relation between procrastination and memory, basically, the
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memory capacity. Exploring this possible relation and the reason why reminder is associated
with procrastination is therefore important for elucidating why procrastination happens
consistently even with memory aids. The present research aims to explore the possible role of
memory to establish for the first time what the relation between procrastination and memory
is.

In accordance with the research trend aimed at investigating the cognitive process
underlying procrastination, the possible linkage between memory and procrastination has
been indicated from recent research. People may procrastinate when they forget their
intended tasks and limited memory can explain why it happens consistently (Ericson, 2017).
Generally, individuals with lower levels of memory may be more likely to postpone their
intended tasks (Altgassen et al., 2019), and the use of memory technologies, digital assistants
and planners for example, could efficiently improve individuals’ memory and improve the
completion of complex tasks (Himmler et al., 2019). From this perspective of the results, it is
reasonable to expect that procrastination may be associated with poorer memory. However,
even though there was some recent research investigating the association of two domains, it
is important to note that the varied results were based on different measures with different

research samples.

3.2.4 Procrastination, Prospective Memory and Retrospective Memory

Given the established view that memory may be related to procrastination, the
emotion triggered by recalling procrastination experience may be an important factor that
affects future procrastination in turn. Sirois and her colleagues (2018) suggested that emotion
may mediate the relation between procrastination and time spent procrastinating. However,
instead of testing emotion about procrastination, the roles of general emotion state were
assessed in this study. It could not be inferred that general emotion is the emotion triggered

by procrastination experience. Given the highlighted role of negative affect in
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procrastination, if negative affect is a mediation between two kinds of procrastination (trait
procrastination and situational procrastination), then the cause of the negative affect should
be defined, so that the effects between procrastination and negative affect could be more
clarified. But the overall effects of negative affect on procrastination are not assessed
specifically. It would be necessary and valuable to clarify the origin of negative affect for
future research when it is referred to the relationship between procrastination and negative
affect, for example, trait-like negative affect or negative affect triggered by intended tasks.
Understanding the relationship among procrastination, negative affect, and
task-related memory could lead us to wonder whether and how prospective memory is linked
to the association between procrastination and negative affect. The findings from Study 1
have provided primary evidence that the retrieval of previous procrastination experiences and
future intended tasks can invoke negative affect, which was consistent with previous
proposition about the relationship between procrastination and negative affect. Existing
empirical data generally support the notion that the prospective memory (PM) and
retrospective memory (RM) may play roles in the procrastination (Gustavson & Miyake,
2017; Himmler et al., 2019). On the one hand, the PM may link to the relationship between
procrastination and negative affect. For example, several studies had proposed that both PM
and procrastination share similar cognitive processes (Svartdal et al., 2018), and PM failure
could be predicted by procrastination (Zuber et al., 2021). Meanwhile, in line with the mood
regulation models of procrastination, which highlights that procrastinators prioritise the
immediate short-term mood repair over long-term goal pursuit (Pychyl & Sirois, 2016; Sirois
& Pychyl, 2013; Tice & Bratslavsky, 2000), the future intended tasks could be forgotten by
procrastinators when they pay attention to their present-self and focus on regulating current
negative affect. In other words, the intended tasks and previously planned goals may be

forgotten as more attention was paid to negative affect. This interpretation could reflect the
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roles of PM and negative affect in procrastination, and individuals may be more likely to
forget their intended actions when they focus on current mood regulation. The more negative
affect individuals feel about the intended tasks, the more likely they are to avoid it, and the
more likely the tasks are forgotten at the same time. On the other hand, the RM about past
procrastination experiences may account. Generally, research on the relation of memory and
emotion showed that the retrieval of past events is linked to emotion (D’ Argembeau et al.,
2011). Recalling emotional events is often associated with greater accuracy and vividness
than events lacking emotional arousal (Reisberg & Hertel, 2005). For chronic procrastinators,
the emotional memory of procrastination experience could be formed after procrastination.
Accordingly, this enhanced connection between memory about past procrastination
experiences and negative affect may contribute to current procrastination. In this case, it is
reasonable to consider the role of retrospective memory in the relationship between
procrastination and negative affect.

Thus, we argue that, once relapsed, the memories about past procrastination
experiences and future intended tasks appear to affect current responses through negative
affect. For example, emotional memories, which are triggered by related situations, influence
appraisal processes and contribute to current emotional response (Philippe et al., 2009, 2011).
Moreover, Stainton and colleagues (2000) proposed that ruminative thought of
procrastination reflects that people would procrastinate when they are engaged in thinking
procrastination, and emotion should be also aroused during rumination. The mediating effects
of rumination on the relation between procrastination and negative affect may indicate the
potential association among procrastination, negative affect and memory about past
procrastination experiences. Meanwhile, the theory of emotional enhancement of memory
(EEM) suggests that emotionally arousing events are more likely to be remembered than

neutral events (Dolcos et al., 2005). Due to the enhanced memory for emotional events,
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emotional memory could remain longer than neutral memory. This effect may also apply to
the cognitive process underlying procrastination, and retrospective memory about
procrastination experiences may be enhanced by negative affect. In other words, how people
feel about their procrastination experience may contribute to relevant memory. From the
perspective of RM, the onset of a stressful past experience would involve the experience of
negative affect (Lovallo, 1997), and it would be more possible for the relapse of previous
emotion when there is a similar situation (Philippe et al., 2011), the stressful condition for
example. For chronic procrastinators, remembering of past procrastination experiences (RM)
may contribute to their negative emotional states. To regulate the present negative affect, we
may voluntarily delay to start or complete the intended tasks. Although it seems plausible that
these specific PM and RM (memories about future intended tasks and past procrastination
experiences) could link to the association between procrastination and negative affect, it is
unclear whether this connection varies when it comes to one's general PM and RM capacity.
Overall, the roles of PM and RM remain unclear with respect to procrastination.
Given procrastination is treated as a trait-like tendency by most researchers (van Eerde,
2003), the objectives of this study were to investigate whether self-report procrastination was
related to PM and RM. In accordance with the literature, if procrastinators’ focus is current
mood regulation, it would be more likely that the intended tasks and previously planned goals
may be forgotten as more attention was paid to regulating negative affect. We hypothesised
that the self-reported PM will be negatively associated with self-report procrastination (H,).
Based on the theory of emotional enhancement of memory (EEM), which suggests the
enhanced connection between memory and emotion (Dolcos et al., 2005), the retrospective
memory about past procrastination experiences may contribute to the link between
procrastination and negative affect. Opposite to PM, we hypothesised that the self-reported

RM will be positively associated with self-report procrastination (H,). Furthermore, to
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uncover whether PM and RM contribute to the association between self-report
procrastination and negative affect, it is also hypothesised that self-report procrastination will
have an indirect effect on negative affect through prospective memory and retrospective

memory (Hs).

3.3 Methods

3.3.1 Participants

In total, 256 individuals participated in the current study, there were 17 participants
who were excluded from the statistical analyses, as 8 of their completion duration was under
five minutes, 3 provided the same response to every sub-scale, and 3 failed to recall. The
final sample consisted of 239 participants (mean age = 25.09, SD = 6.47; range = 18-66;

71.5% female).

3.3.2 Procedures

The current study was an online cross-sectional survey. Participants were recruited via
social media. All participants gave informed consent prior to taking part in the study.
Participants were asked to click on a hyperlink to the Qualtrics survey web address, which
provided information about the study including the purpose of the study, the procedures
participants need to follow during the study, and what to do in case of problems or queries.
After providing consent, participants were asked to click the “I agree” button if they consent
to participate.

After linking to the online study via Qualtrics, all participants were asked to complete
a demographics questionnaire (age, gender, educational level and ethnicity) and baseline
questions. Following the baseline questions, participants were asked to recall and describe the
task that they procrastinated on recently in an open-ended question. After that, participants

were asked to complete the questionnaires, which included the measures assessing
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procrastination, prospective and retrospective memory, emotion rating, emotion of
procrastination experiences. At the end of the online survey the participants will click
“submit survey” and be redirected to a page with an explanation of the study.

Ethical approval was granted by the Department of Psychology Research Ethics

Committee at the University of Sheffield.

3.3.3 Measures

3.3.3.1 Procrastination

Self-report procrastination was assessed using the 9-item version of the General
Procrastination Scale (GPS-9; Sirois et al., 2019). This 9-item scale scored on the 5-point
Likert scale. Items such as, “I often find myself performing tasks that I had intended to do
days before” were scored on the scale ranging from 1 (False) to 5 (True of me). The scale
included 3 reverse-scored items, and all the items were summed with higher scores reflecting
a greater tendency to procrastinate. It has previously demonstrated that the GPS-9 (test-retest
reliability » = 0.89; Sirois et al., 2019) is a reliable short version of the original, longer

20-item measure (Lay, 1986).

3.3.3.2 Prospective Memory and Retrospective Memory

The Prospective-Retrospective Memory Questionnaire was a 16-item questionnaire
which was divided into two sections to assess prospective memory and retrospective memory.
Participants were asked to rate how often each type of memory failure occurred, and the
respondents indicated the frequency that people make particular types of memory errors. This
version (split half reliability » = 0.84; Smith et al., 2000) was applied in the current study as it
also had been shown to be worded appropriately for a wide range of participant groups. e.g.,
“Do you decide to do something in a few minutes’ time and then forget to do it?”” on a 5-point

Likert scale (1 = very often; 5 = never), and the higher averaged scores indicate better
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prospective and retrospective memory.

3.3.3.3 Affect about Procrastination-related Events

To assess participants’ attitudes toward procrastination, we designed three individual
items which related to three types of procrastination-related events (general-expected
reminder, specific-received reminder, specific-expected reminder), and participants were
asked to rate their feeling in the PANAS 10-items scales regarding each event. The PANAS
10-items scales which is one of the most widely used affect scales developed by Watson
(1988) was applied for affect rating.

(1) How does it make you feel when others check up on you when you are

procrastinating?

(2) How does it make you feel when others remind you about your delayed task?

(3) Procrastination experience recall task: participants were asked to recall a recent

instance where they had procrastinated and described it in as much detail as possible.

In case there were participants who did not have any experience about specific events,
participants were presented with a question before each affect rating questions:

(1) Thinking about when you are procrastinating, to what extent do you expect that

someone will be checking up on you?

(2) Thinking about when you are procrastinating, to what extent do other people

remind you that you were late or delayed with your task?

There were four levels of the questions: Not at all, Rarely, Sometimes, Always. The
samples with the reply “Not at all” would skip the relevant affect rating.

To assess the memory about procrastination, we designed two questions:

(1) Remembering the most recent time that you procrastinated, to what extent do you

remember how you felt while procrastinating?
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(2) Remembering the most recent time that you procrastinated, to what extent does
remembering this event make you relive how you felt?

These questions scored on the 10-point scale (1 = Not at all to 10 = Very).

3.4 Results

All statistical analyses were completed using SPSS version 26. 9. To test the
hypotheses, first, we conducted correlation analysis among all the variables to determine the
association between self-report procrastination, negative affect (NA), prospective memory
(PM) and retrospective memory (RM). Second, we used SPSS macro PROCESS (Hayes,
2013) to clarify the mediating effects of PM and RM in the association between self-report
procrastination and negative affect.

As for the required sample size to achieve statistical power, according to Schonbrodt
& Perugini (2013) the sample size should approach 250 for stable estimates for the
correlation analysis. For mediation analysis, as it was conducted in SPSS Version 26.9
through PROCESS Version 3, the percentile bootstrap test of mediation requires sample size
126 to achieve 0.8 statistical power in the condition with a = .26 and S = .39 (Matthew,
2007). Therefore, the sample size of 256 participants in the current study was appropriate.

Means, standard deviations, Pearson’s correlations for self-report procrastination,
three types of procrastination-related negative affect (NA), and two types of
procrastination-related memory are reported in Table 3.1.

As predicted in Hypothesis 1, self-report procrastination was negatively associated
with the self-reported prospective memory (N = 239, r =-.42** p <.01). However, opposite
to what was hypothesised, the better retrospective memory was found to be negatively related
to higher self-report procrastination (N =239, r =-23** p <.01). The negative affect (NA)
of reminder and procrastination experience were positively related to self-report

procrastination. These findings could indicate that prospective memory (e.g., remembering
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intended task) and retrospective memory (e.g., remembering procrastination experience) may
be identified as possible mediators with regard to the association between self-report

procrastination and negative affect.

Table 3.1
Pearson Correlations among Self-report Procrastination, Negative Affect, and

Procrastination-related Memory (N = 239)

1 2 3 4 5 6 7 8
1. GPS-9 -
2. Prospective memory - 42%* -
3. Retrospective memory ~ -.23** J13EE -
4. NA reminderl A2 -.10 -.10 -
5. NA reminder2 22%% -.16* -17* 33%* -
6. NA reminder3 29%* - 23%* - 27%* 33k S59** -
7. Memory factual A1%* -17* .01 .10 20%* 36%* -
8. Memory reliving 19%* -.06 .01 .06 28%* A42%* S5%* -
M 3.39 2.74 2.44 3.26 2.82 2.53 7.13 5.85
SD 71 .67 .64 .82 .97 1.15 2.27 2.67

Note. NA = negative affect; Reminder] = general-expected reminder; reminder2 =
specific-received reminder, reminder3 = specific-expected reminder.

*n <.05; **p <.01.

In accordance with Hypothesis 3, SPSS macro PROCESS was used (Hayes, 2013) to
test the mediating effects. The bias-corrected bootstrapping method involving 95%
confidence intervals of 5000 resamples was used. Table 3.2 presents the summary statistics
for the calculated mediation models.

The mediation role of PM in the relationship between self-report procrastination and
negative affect was tested within the first model. When negative affect (NA) of
general-expected reminder was tested as dependent variable, the bootstrap results indicated

that indirect path for prospective memory (indirect effect =.02, bootstrapped SE = .05, 95%,
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CI=-.04, .11) was not significant. However, as expected, the obtained data partially
confirmed Hypothesis 3: the mediating effect of RM on the relation between self-report
procrastination and negative affect about specific-expected reminder was investigated to be
statistically significant (indirect effect =.07, bootstrapped SE = .05, 95%, CI= .02, .15). The
total indirect effect for the overall model including mediator RM was significant. It indicated
that the mediating effect occurred (Figure 3.1). Furthermore, in the mediation model, the
direct effect remained significant. It suggested that RM partially mediates the relationship

between self-report procrastination and negative affect about procrastination experiences.

Table 3.2

Mediation Analyses Based on 5,000 Bootstrapping Samples (N = 239)

Effect

Independent Mediating Depe?ndent of IV Effect of - Direct Indirect Total
variable (IV)  variable (M)~ Yanable yp MonDVeeffect g axpy  Cffect
(DV) (a) (b) () (©)
NA r 02
reminder] -34 -07 12 (-.04, .11) 15
Prospective NA gk i % .05 sk
memory reminder2 38 13 25 (-.03, .14) 30
reminder3 -40 -22 38 (-.02, .20) 47
NA oo .02
reminder] 1 -10 13 Lo, 08) 135
Self—re':porvt Retrospective NA _1gws _19 S 04 0%+
procrastination memory reminder2 ‘ : : (-.01, .10) :
NA _ ()R _ Qs sekok .07 sk
reminder3 20 38 40 02,.15 Y
NA " .01
reminder] O} 01 A4 oy B
Memory NA % I % .06 %
reliving reminder2 60 09 25 (.00, .13) 30
reminder3 "} 16 33 03,29 Y

Note. NA = negative affect; Reminder1 = general-expected reminder; reminder2 =
specific-received reminder, reminder3 = specific-expected reminder.

Bias-corrected 95% confidence intervals.

*p <.05; ¥*p<.01; ***p<.001.

To further examine the mediating effects of memory on the linkage of self-report
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procrastination and negative affect, the mediation role of procrastination-related memory was
tested. The bootstrap results indicated that indirect paths for procrastination memory reliving
on the links between self-report procrastination and negative affect of reminder (indirect
effect = .06, bootstrapped SE = .05, 95%, CI= .00, .13; Figure 3.2) and procrastination

experience (indirect effect =.12, bootstrapped SE = .05, 95%, CI= .03, .22; Figure 3.2).

Figure 3.1
Statistical Mediation Model of the Relationship among Self-report Procrastination, Negative

Affect about Specific-expected Reminder and Retrospective Memory

Retrospective
Memory
20
Indirect effect =.07
95% BCIs (.02, .15)
Self-report Negative Affect about
Procrastination . Specific-expected Reminder

Note. ***p < .001.

Figure 3.2
Statistical Mediation Models of the Relationship among Self-report Procrastination, Negative
Affect about Specific-received Reminder (a), Negative Affect about Specific-expected

Reminder (b) and Memory Reliving

Memory Reliving

60* QgF#*
Indirect effect = .06
95% BClIs (.00, .13)

Self-report Negative Affect about
Procrastination . Specific-received Reminder

Y
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(a)

Memory Reliving

.16***
Indirect effect=.12

95% BCTs (.03, .22)

Self-report Negative Affect about
Procrastination - Specific-expected Reminder

(b)

Note. * p <.05; **p <.01; ***p <.001.

3.5 Discussion

Based on the temporal view of procrastination, the present study examines whether
self-report procrastination is associated with prospective memory (PM) and retrospective
memory (RM). In addition, as most studies regarding procrastination focus on the crucial role
of negative affect (Blunt & Pychyl, 2005; Haghbin et al., 2012; Sirois & Giguere, 2018;
Sirois & Pychyl, 2013), the causality of negative affect is of particular relevant, and both past
procrastination experiences and future intended actions may be associated with the negative
affect. Based on the mood-regulation theory of procrastination, another aim of this study was
to investigate the role of prospective memory and retrospective memory in the association
between self-report procrastination and negative affect.

When examining the relationship between self-reported procrastination, prospective
memory (PM) and retrospective memory (RM), we found that self-reported procrastination
was negatively correlated with PM and RM. Regarding prospective memory, the negative
association between self-report procrastination and prospective memory could support the
suggestions from previous work of Sirois (2014) and Liu (2018) that procrastination is

negatively related to the future time perspective, which indicates that individuals who have a
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good perspective on future time are less likely to procrastinate very often. Although the
future time perspective was not equal to prospective memory, people with better future time
perspective show better prospective memory (Nigro et al., 2014). Our finding could be
evidence to support that the future-related memory capacity could be negatively associated
with procrastination, which could support the notion that more procrastination behaviour is
associated with lower prospective memory performance (Altgassen et al., 2019; Zuber et al.,
2021). In the presence of limited memory to remember what to do in the future, it is more
probable that people may procrastinate.

Moreover, this finding is in line with the prospective memory (PM) theory, suggesting
that prospective memory (PM) requires a delay to allow more time for PM response selection
when a target event is encountered in the future (Heathcote et al., 2015). Accordingly, prior
research from a clinical sample study proposes that individuals who procrastinate more show
reduced prospective memory due to less good intention formation (Altgassen et al., 2019).
Thus, our findings seem to support the assumption that poor prospective memory could result
in less detailed intentions and make it more difficult to maintain the intentions. Therefore
individuals with poor prospective memory might be a reason for procrastination, because
poor intention formation could contribute to intention delay (Martin et al., 2011).

Contrary to what was hypothesised, our findings revealed a negative link between
self-report procrastination and RM, which was the first to consider the past oriented memory
in procrastination. This negative relation may suggest that the poorer RM individuals have,
the more they procrastinate. Our findings do not show a possible link between individuals’
tendency to delay and their memory of past procrastination experiences. However, looking at
the correlation between PM and RM could help to understand this result. As it is coherent
with the results of the negative relationship between self-report procrastination and PM, it is

possible that the negative correlation occurs between self-report procrastination and RM. This
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could be supported by the fact that these cognitive functions (prospective memory &
retrospective memory) have a consistent contribution to intention fulfilment (McDaniel &
Einstein, 2000; Robey et al., 2014).

To address the second goal in present study, mediator models were constructed. In the
first mediation analysis, the mediating effects of PM on the association between self-report
procrastination and negative affect about three types of procrastination-related events were
not significant. Interestingly, the link between self-report procrastination and negative affect
about specific-expected reminder was partially mediated by RM. This finding could provide
support for the notion that past oriented memory may explain the underlying mechanism
through which individuals with poor capacity of RM are more likely to be engaged in
negative affect. Meanwhile, the observed mediating effect of memory reliving might also
indicate that the memory of past procrastination leads to an increased tendency to engage in
negative affect. Alternatively, considering that in several previous research the past and future
oriented thoughts were suggested to mediate the link between procrastination and negative
affect (Flett et al., 2012; Stainton et al., 2000), the results reported in the present study
suggest discrepant results between PM and RM. Dispide the insignificant mediating effects of
PM, it seems to be important to investigate why RM links to the association between
self-report procrastination and negative affect. The current findings are in line with previous
research on the mechanisms of how memory links to behaviour. Building on Buchanan’s
research (2007), it could be inferred that: after encoding, the retrieval of emotional
experience would cause reexperience of the same emotion. Engaging in previous emotional
memory (retrospective perspective), individuals’ behaviour may be affected by the aroused
emotion when there are new tasks at the same time. Gaven the result that procrastinators
reported that they can remember the negative affect about procrastination experiences, it

suggested that the memory of negative affect formed during procrastination could be aroused
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when people remember their procrastination experience. Thus, the results obtained in the
present study seem to also support the assumption that chronic procrastinators, who might
even have poor RM, are more likely to experience negative affect as the impact of the
memory of past procrastination experience. Such procrastination-related RM is probably
attached with the negative affect of past experience and induce more procrastination.
However, further research on the direction of the relation is warranted to confirm this
assumption.

It should be acknowledged that the present study has some limitations. Firstly, the
current research is a cross-sectional study. I assessed self-report procrastination, PM and RM
by the self-report questionnaires. However, these subjective measures are susceptible to
potential biases, which can often be seen in self-reports: overestimating or underestimating
(Krause & Freund, 2014; Rotenstein et al., 2009). Particularly, the association between
memory and metamemory is not clear (Beaudoin, 2011) and some authors have suggested
that there were no significant relationships between PM performance and self-reported PM
(Zeintl et al., 2006). Future studies (i.e., longitudinal or experimental) will have to explore the
possible causality. For example, studies will have to explore whether current findings would
be applied with objective measures and whether PM has effects on procrastination. By
combining the subjective and objective research, it will allow us to examine whether

procrastination may be predicted by PM and RM.

3.6 Conclusion

The present study investigated whether prospective memory is related to
procrastination, and what underlying mediation mechanisms may explain these associations.
The current findings not only revealed that prospective memory is negatively related to
procrastination (Altgassen et al., 2019; Zuber et al., 2021), but is the first time to demonstrate

the significant links between retrospective memory and procrastination. Further mediation



90

analyses revealed that the linkage between procrastination and negative affect is partially
mediated by retrospective memory and memory reliving of past procrastination experiences.
Notwithstanding the limitations of the current study, this research could have important
implications for understanding the role of prospective memory and retrospective memory on

the cognitive process underlying procrastination.
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Chapter 4 Study 3: Can Time Perspective Explain the Relationship Between

Procrastination and Prospective Memory?

4.1 Abstract

Procrastination has been linked to prospective memory, and both of the domains relate
to performance within a time frame. It is critical to examine the role of time in the association
between procrastination and prospective memory. The current study set out to investigate
how prospective memory relates to procrastination, and test whether time perspective could
explain the relationships between prospective memory and procrastination. We assessed
prospective memory, and procrastination in both self-reports and behavioural measures.
Overall, correlations revealed that prospective memory and procrastination were significantly
related to self-reported and behavioural measures respectively, and both prospective memory
and procrastination were significantly related to future time perspective. Simple mediation
analysis showed that future time perspective mediated the relationship between prospective
memory and procrastination, suggesting that chronic procrastinators might find it difficult to
retrieve their intended tasks and forget what to do in the future as they are less likely to be
future oriented. In conclusion, the present study allowed for a deeper insight into the
underlying mechanisms that might explain the links between prospective memory and

procrastination.

Keywords: procrastination, prospective memory, time perspective, cognitive mechanism



92

4.2 Introduction

Procrastination refers to a form of self-regulation failure that involves prioritising
short-term mood repair over the long-term pursuit of intended actions (Sirois & Pychyl, 2013;
Tice & Bratslavsky, 2000). Generally, self-regulation could be defined as the ability to
regulate one’s thoughts, emotions, behaviour (Baumeister et al., 1994). Taking
procrastination for instance, when individuals are faced with aversive tasks, choosing to delay
the intention and disengaging from unpleasant tasks are ways to reduce immediate negative
affect, and this current emotion prioritising is at the expense of future self (Sirois & Pychyl,
2013). A brief explanation is that we feel negative when we are faced with aversive tasks, and
then delay the tasks to feel better. But with lack of future concern, this prioritisation could
result in worse consequences for the future self.

Given the highlighted disconnection between present and future, it is important to
understand how procrastination happens in a time frame. Many studies have laid out the
broad time frame of the behavioural process underlying procrastination. According to Lay
(1986), procrastination occurs when there is a blank period between planning the action and
the action actually being conducted. Instead of taking significant time and effort to
consistently make progress to complete tasks, it is very common for procrastinators to take
action at the end of the period, or miss the deadline. Blunt and Pychyl (2000) constructed four
stages of task completion: inception, planning, action and termination, which reflects that
procrastination may occur in different stages. Furthermore, the negative affect may vary in
the time frame. According to Zentall (2021), procrastination is assumed to follow a time
course, and the passage of time could increase negative affect. This could explain why
procrastinators experience more negative affect when time approaches the deadline (Pierro et

al., 2011). A common assumption of almost all current theoretical perspectives on
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procrastination is that procrastination occurs in a time frame. However, the role of time in
procrastination still lacks enough empirical integration.

From a temporal perspective, an individual's behaviour occurs in time and runs a
temporal course. As a problematic behaviour, even procrastination has a lot to do with
negative affect, its concepts still closely related to meeting a deadline within a specific time
(Burt & Kemp, 1994; Ferrari & Diaz-Morales, 2007; 2000; Pychyl et al., 2000). In line with
the temporal view of procrastination, recent research revealed that when the interval between
what is planned to do and the final responses becomes longer the procrastinators have worse
prospective memory performance (Zuber et al., 2021). It indicated the possible role of time in
the relationships between procrastination and prospective memory. But there is no direct
empirical assessment on the role of time in this association. As one aspect of psychological
time (Zimbardo & Boyd, 1999), time perspective seems to be a particularly important
variable to consider when understanding and examining the association between
procrastination and prospective memory. Thus the overall goal of the current study was to
build on previous research, and to examine the role of time perspective in the association

between procrastination and prospective memory.

4.2.1 Time Perspective and Procrastination

Generally, time perspective is considered as a trait-like tendency that focuses on the
temporal frames (Zimbardo & Boyd, 1999). Specifically, three distinct dimensions of time
perspective were identified: past oriented (a tendency to focus on long-term perspective,
avoid risks, and emphasise stability), present oriented (focusing on short-term perspectives
and live for now), future oriented (a tendency that individuals tend to strive for future goals
and consider future consequences) (Zimbardo & Boyd, 1999). Considering the valence,
Zimbardo and Boyd (1999) distinguished five types of time perspective: past positive (a

positive view of the past time), past negative (a negative and pessimistic attitude towards the
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past), present fatalism (a helpless and hopeless attitude towards current time), present
hedonism (a focus on present pleasure), future (striving for future goals and consideration of
future consequences). To better understand this time perspective model, Carelli et al. (2011)
divided the future time perspective into future positive (positive attitude towards future
events) and future negative (negative attitude towards future events). As discussed below,
time may have an important role in procrastination and so this multidimensional conception
of time perspective could help us to understand different tendencies that individuals have
when they are engaged in intended tasks.

Plenty of studies have investigated whether time perspective is associated with
procrastination. Generally, individuals’ belief in how well they control their time, namely
time management, is positively related to their task performance (Hafner & Stock, 2010).
Given the obvious association between time management and task performance, it seems that
time might play an important role in procrastination. For example, chronic procrastinators
tend to underestimate the time when they estimate how long it will take them to complete a
task (Burt & Kemp, 1994). As both time estimation and time perspective are conceptualised
as subjective time (Zimbardo & Boyd, 1999) and relate to each other (Witowska et al., 2020),
this could indirectly reflect that one’s time perspective is related to procrastination.

Furthermore, the tendency of procrastination could be associated with poor time
perspective balance. Time perspective balance refers to a pattern of time perspective which
enables individuals to efficiently switch between time orientations (Boniwell & Zimbardo,
2015). For an operational definition of time perspective balance, it refers to a high level of
past positive, moderately high level of present hedonism and future positive, and low level of
past negative, present fatalism, and future negative (Ronnlund et al., 2017). Previous findings
have shown that procrastination is positively related to present-oriented perspective, and

negatively related to future-oriented (Ferrari & Diaz-Morales, 2007; Kim et al., 2017).
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Accordingly, research indicates that individuals with a less balanced time perspective were
less likely to make an accurate time estimation and the reported subjective time duration is
shorter than the control group (Witowska et al., 2020). The temporal bias towards the present
and away from the future could be thought as an unbalanced time perspective which may

explain why procrastinators underestimate time.

4.2.2 Procrastination and Prospective Memory

Considering the theoretical proposed temporal view of procrastination, it was
expected that prospective memory might be related to procrastination (Altgassen et al., 2019;
Zuber et al., 2021). Prospective memory (PM) involves remembering to carry out intended
tasks in the future. (Kopp & Thone-Otto, 2003). Prospective memory plays a critical role in
people’s cognitive function, and it is involved in making plans, retaining them, and bringing
them back to one’s consciousness at the right time and place (Brandimonte et al., 1996).
Because procrastination happens in a timeline, there may be a gap between the time points
when individuals decide to procrastinate and the planned deadline. In this timeline,
procrastinators could spontaneously remember the intention but then decide to do it later.
However, such a decision may often result in forgetting what they planned to do in the future.
To be more specific, as intention execution relies on the retention of task-related memory, the
longer the time lasts, the more likely individuals are distracted, the worse the prospective
memory (PM) performance (McDaniel et al., 2003; Schaper & Grundgeiger, 2018).
Following this assumption, it is still unknown whether the potential forgetting is related to
procrastination.

So far, there are two relevant studies, which examine the mechanisms of
procrastination, and have indicated that procrastination is negatively related to prospective
memory (Altgassen et al., 2019; Zuber et al., 2021). In one of the first studies examining the

relationships between procrastination and prospective memory, Altgassen et al. (2019)
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conducted a study based on a sample with clinical diagnosis of ADHD. Besides the
subjective self-report measures which are prone to potential bias, objective measures were
applied as well to assess participants’ prospective memory performance. In terms of the
standard PM paradigm, there are a variety of experimental paradigms. In most studies,
participants are instructed to make a special response at a specific target time or to a
particular cue while they are engaged in an unrelated ongoing task (McDaniel & Einstein,
2007). For instance, participants may be instructed to press the spacebar (i.e., the PM action)
every two minutes or any time the cue word (i.e., the PM cue) is encountered while deciding
whether a string of letters form a word or a non-word (i.e., the ongoing task). This paradigm
was applied in Altgassen, Scheres and Edel’s study (2019) for laboratory-based PM tasks.
Their results show that higher self-reported procrastination is related to lower PM
performance. This could be the first evidence to support the proposed association. However,
considering that ADHD is associated with a range of cognitive deficits and social cognition
impairments (Nijmeijer et al., 2008; Uekermann et al., 2010), the results may vary when it is
applied to the general population. This limitation exists in the questions whether the results
apply for the general population, and whether there is a directional association between
procrastination and PM?

One study that was set up to address these questions in the general population used
both subjective and objective measures to assess PM performance and behavioural
procrastination respectively (Zuber et al., 2021). Besides the subjective measures which are
prone to potential bias for the results (Beaudoin & Desrichard, 2011; Krause & Freund, 2014;
Vangsness et al., 2022), two naturalistic tasks were introduced. In terms of naturalistic tasks
for PM performance, after participants finished laboratory-based tasks and left the laboratory,
they were asked to execute a series of “send-back” tasks at self-defined target time. As for

naturalistic task for assessment of behavioural procrastination, participants were asked to
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accomplish a specific task before a certain deadline, namely asking participants to send back
the participation sheet with signature before a specific date). The results showed that
prospective memory could be predicted by self-report and behavioural procrastination.
However, as it has been illustrated in other research (Dewitte & Schouwenburg, 2002; Krause
& Freund, 2014), discrepancies were found between subjective and objective measures,
which could highlight the importance of assessing procrastination with both subjective and

objective measures.

4.2.3 Time Perspective in the Relationship between Procrastination and PM

Even though there is evidence to support the association between procrastination and
prospective memory, the role of prospective memory in procrastination has still not been
systematically investigated. For example, why might procrastination relate to prospective
memory? The literature provides multiple indications that time perspective might explain the
relationship between procrastination and PM.

First of all, despite the defined “voluntary delay”, procrastination still comprises the
notion of not being able to complete intended tasks in time (Ferrari & Diaz-Morales, 2007,
Zuber et al., 2020), and this could be also indicated from the variety measurements of
procrastination (Svartdal & Steel, 2017). Basically, it is proposed that time is one of the
variables which affects the tendency of procrastination (Rozental & Carlbring, 2014; Steel,
2007; Steel, 2012). In line with this, individuals voluntarily delay a task, but they may then
happen to forget the task eventually, because so much time has passed which makes
forgetting become more likely (Beaman & Morton, 2000; Bjork & Whitten, 1974). A
possible explanation for this delay is that under the effect of the temporal factors (Oberauer &
Lewandowsky, 2014), intended tasks may be forgotten with individuals’ voluntary delay,

which may be linked to procrastination.
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Secondly, the proposed temporal bias regarding the temporal view of procrastination
could be associated with memory bias. As recalling a memory is not simply recalling a
previous event but a constructive process in which information from different sources are
combined to produce the details of the event, memory bias refers to preferential recall of a
certain kind of information over another (D'Argembeau & Van der Linden, 2008). It is also
indicated that the tendency which individuals have might shape the memory. As individuals
are more likely to remember tasks as taking less time than they actually did (Roy et al.,
2005), this could be a possible explanation about why procrastinators always miss their
deadline. Time perspective relies closely on memory systems because past experience serves
as the foundation on which alternative perspectives and conceived futures are built (Buckner
& Carroll, 2007). Kroese and de Ridder (2016) argue that instead of fully abandoning the
intentions, procrastinators may sometimes temporarily put them aside. These studies have
considerably advanced our understanding of the potential predictors of procrastination.
Following up on this hypothesis, the current study set out to examine the overlap of
procrastination, PM and time perspective, and explore the potential role of time perspective
in the relationship between procrastination and PM.

Taken together, it is yet unclear why procrastination and prospective memory are
related which lead us to conduct the current study. In this study, we aimed to examine the
relationship between procrastination and prospective memory in more detail by including the
concept of time perspective. As procrastination, prospective memory and time perspective
have been shown to be related to each other, the first goal of the current study is to examine
whether the time perspective and its different dimensions mediate the relationship between
procrastination and PM. In addition, the second goal of the current study is to investigate
whether procrastination relates to prospective memory performance. On the basis of

previously established associations between procrastination, time perspective, and
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prospective memory (Altgassen et al., 2019; Ferrari & Diaz-Morales, 2007; McDaniel et al.,
2003; Schaper & Grundgeiger, 2018; Zuber et al., 2021), we hypothesised that (1) higher
level of procrastination would be negatively related to prospective memory; and (2)
individuals with higher level of procrastination would be positively related to present time
perspective and negatively related to future time perspective. It is also hypothesised that (3)
individuals who demonstrate better prospective memory are more likely to focus on the
future (future time perspective), which in turn would be related to procrastination; and (4)
individuals with poorer prospective memory would be more likely present focused (present

time perspective), which in turn would be related to procrastination.

4.3 Methods
4.3.1 Sample Size and Power

The sample size was determined a priori using G*Power 3 (Faul et al., 2007; Fritz &
MacKinnon, 2007) in order to achieve 0.95 power. Examination of prior relevant studies
(Altgassen et al., 2018; Ferrari & Diaz-Morales, 2007; Hang Choy & Cheung, 2018; Kim et
al., 2017; Mioni et al., 2017; Mioni et al., 2020; Mioni & Stablum, 2014; Zuber et al., 2021)
reveals generally medium sized correlations between three target variables. Considering an
alpha error of 0.05 and a medium effect size for the proposed correlation analysis, the
required total sample size was 134 participants. For mediation analysis, the percentile
bootstrap test of mediation requires sample size of 126 to achieve 0.8 statistical power in the
condition with a = .26 and f = .39 (Fritz & MacKinnon, 2007). Therefore, the sample size of

142 participants in the current study is appropriate.

4.3.2 Participants
Accounting for invalid responses, optimal target sample size was N = 150. The final
data set consisted of 142 participants (Mean age = 22.34, SD = 3.92, age range = 18-33, 79

females, 4 non-binary participants) after 8 participants were excluded because of a)
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questionnaires that were incomplete; b) participants failed to follow the instruction; c)
participants did not participate in the naturalistic tasks. All the recruited participants are
fluent English speakers with normal hearing and normal or corrected-to-normal vision.
Participants who did not complete all outcome measures were excluded from subsequent
analyses. We used Qualtrics to implement the questionnaires and tasks. All participants were

given informed consent prior to taking part in the research.

4.3.3 Materials

4.3.3.1 Self-report Procrastination

Self-report procrastination was assessed using the 9-item version of the General
Procrastination Scale (GPS-9; Sirois et al., 2019). This 9-item scale scored on the 5-point
Likert scale. Items such as, “ I often find myself performing tasks that I had intended to do
days before” are scored on the scale ranging from 1 (False) to 5 (True of me). The scale
includes 3 reverse-scored items, and all the items are summed with higher scores reflecting a
greater tendency to procrastinate. It has been previously demonstrated that the GPS-9
(test-retest reliability »=0.89; Sirois et al., 2019) is a reliable short version of the original,
longer 20-item measure (Lay, 1986).

4.3.3.2 Time Perspective

The 56-item (5-point rating scale) Zimbardo Time Perspective Inventory (ZTPI,
Zimbardo & Boyd, 1999), which is one of the most well-known and widely used measures of
time perspective, was applied in present research. ZTPI assesses five time-related
constructs—past negative (PN; e.g., “I often think of what I should have done differently in
my life”), past positive (PP; e.g., “It gives me pleasure to think about my past”), present
fatalistic (PF; e.g., “Since whatever will be will be, it doesn't really matter what I do”),
present hedonistic (PF; e.g., “Fate determines much in my life”), and future (Ft; e.g., “When I

want to achieve something, I set goals and consider specific means for reaching those goals™).
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Participants were asked to rate the degree to which each statement referred to him/her. The
response scale is a five-point Likert scale (from 1 = very untrue, to 5 = very true). A
composite score for each subscale was computed by averaging the responses for each frame,
with higher scores for each scale reflecting a higher level of a specific time perspective.

4.3.3.3 The Prospective Memory and Retrospective Memory

The Prospective-Retrospective Memory Questionnaire is a 16-item questionnaire
which is divided into two sections to assess prospective memory and retrospective memory.
Participants were asked to rate how often each type of memory failure occurred (e.g., “Do
you forget to buy something you planned to buy, like a birthday card, even when you see the
shop?”’) on a 5-point Likert scale (1 = very often; 5 = never), and the higher averaged scores
indicate better prospective and retrospective memory. This version (split half reliability » =
0.84; Smith et al., 2000) was applied in the current study as it also has been shown to be
worded appropriately for a wide range of participant groups.

4.3.3.4 Naturalistic Prospective Memory Task

The modified “send-back” task is a well documented task to assess PM abilities in a
naturalistic setting (Aberle & Kliegel, 2010; Zuber et al., 2021). The paradigm used in this
study is modified from the one appeared in Zuber’s research (2021). Specifically, participants
were asked to remember to send predefined words via text messages, the total number of
correctly sending messages at target-time was considered as PM score. Following the
questionnaires, an electronic learning table was displayed, which presented a table with three
columns and eight rows. The first column contained a half-day time slot (morning/afternoon)
of eight slots over 4 days, starting in the next morning of the initial online survey session.
The second column was empty on which participants were asked to define and write down a
specific target-time when they wanted to perform the PM task (more restriction: any time

they want except for full-hours and half-hours; e.g., 11:00 or 11:30), each target-time could
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be only chosen once). As for the third column, each row contained a target-word, and
participants were instructed to memorise it in association with the target-time of that row.
After that, participants were instructed that they have to send a text message containing the
target-word at the target-time throughout the next four days. After verifying that participants
had understood the instructions, they had 5 minutes to memorise the eight time-word pairs.
Finally, they finished the online survey session and the PM task started. Messages received 6
minutes before or after the defined target-times were classified as correct PM answers. The
target window (+ 6 minutes) is the same as the time reported in previous relevant research
(Aberle & Kliegel, 2010; Zuber et al., 2021). The PM scores were calculated by summing up
the correct PM responses (sending the message at corresponding target-time).

4.3.3.5 Naturalistic Procrastination Behaviour

So far, there was no clearly established measure for reliably assessing behavioural
procrastination. To address this problem, Zuber et al. (2020) introduced a naturalistic task
which is designed to evaluate individuals’ actual behaviour with a real-life procrastination
task. For instance, researchers assigned a specific task for participants, and instructed them to
accomplish the task before a certain deadline. Similar to the naturalistic situation applied by
Zuber et al. (2021), participants were instructed to return a signed participation sheet via
email before a specific date (by 23:59 within three weeks after their participation) to validate
their participation. The outcome variable is the number of days that elapsed before handing in

the participation sheet.

4.3.4 Procedure

The study consisted of two parts: an online test session and a follow-up session. The
online test session was conducted through Qualtrics. In the online test session, the order of
questionnaires was counterbalanced. After participants finish the questionnaires (GPS-9,

ZTPI, PMRM), the instructions of the PM tasks were displayed, and the learning table was
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then provided, during which participants were asked to define target time when they would
like to send back specific words. Finally, participants had five minutes to memorise the
time-word pairs before they finished the whole online session. The PM tasks started from the
next morning following the online test session and lasted for four days. There were two
naturalistic tasks in the follow-up session: PM tasks and behavioural procrastination task.
Once the PM tasks were finished, participation sheets were emailed to participants and they
were instructed to sign the sheet and send it back to researchers to validate their participation
within three weeks. The three weeks deadline was set to allow participants to perform the
procrastination task, and it was also for the possible procrastination.

Ethical approval was granted by the Department of Psychology Research Ethics

Committee at the University of Sheffield.

4.3.5 Statistical analysis

Statistical analyses were carried out using SPSS 26.9. First, Pearson’s correlations
were computed to measure the associations between the target variables (procrastination, time
perspective and prospective memory).

Second, in order to examine whether the associations between procrastination and
prospective memory were mediated by time perspective, mediation models were constructed
using a bootstrapping procedure via SPSS Version 26.9 macro PROCESS Version 3 (Hayes,
2013) and the PROCESS model 4 was used for simple mediation analysis. The bias-corrected
bootstrapping method involving 95% confidence intervals of 5000 resamples was used in the
current study. The bootstrap is a nonparametric resampling technique which is a powerful
method to test for indirect effects (Efron & Tibshirani, 1993; Preacher & Hayes, 2008). This
procedure, which involves the estimation of the indirect effect in thousands of resampled
observations within the data set (5,000 iterations in this study), provides an approximation of

the distribution of the indirect effect. Besides, it can also provide the confidence intervals
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around the effect, which are used to test whether the distribution of the indirect effect is
significantly different from zero, namely, the mediation effect is statistically significant when
zero does not fall in the 95% bias-corrected confidence intervals. This method has been
considered better than the widely used Sobel test and the Baron and Kenny approach (Baron
& Kenny, 1986), as it has been investigated not to inflate two error rates (false-positive &
false-negative) and to have higher power (Fritz & MacKinnon, 2007). Moreover, as the
bootstrap approach does not assume multivariate normality, it avoids some of the issues of
traditional statistical significance testing (Carpenter, 2002; Thompson, 1993).
4.4 Results
4.4.1 Descriptive Statistics

With the current sample, Cronbach’s a of all the measures ranged from 0.61 to 0.85
(see Table 4.1). Specifically, coefficients a of the subscales for ZTPI were 0.74 for
past-negative time perspective (PN), 0.74 for present-hedonistic time perspective (PH), 0.75
for future time perspective (Ft), 0.72 for past-positive time perspective (PP), and 0.61 for
present-fatalistic time perspective (PF). The mean score of PM failures (not sending the
message at corresponding target-time) was M = 5.13 (SD = 2.41). The mean score of
procrastination behaviour (the number of days that elapsed before handing in the participation

sheet) was M = 8.65 (SD = 8.18).

Table 4.1

Descriptive Statistics of Means, Standard Deviations, Internal Consistency Reliability

Coefficients and Range for Self-reported Measures (N = 142)

M SD o Range

1.P 3.25 .68 78 1-5
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2.PN 3.22 .59 74 1-5
3.PH 3.54 44 74 1-5
4.Ft 331 52 75 1-5
5.PP 3.54 .55 72 1-5
6.PF 2.84 52 .61 1-5
7.PM 3.15 .67 .85 1-5
8. RM 3.36 .65 .80 1-5

Note. P = procrastination; PN = past-negative time perspective; PH = present-hedonistic time
perspective; Ft = future time perspective; PP = past-positive time perspective; PF = present-fatalistic

time perspective; PM = prospective memory; RM = retrospective memory.

4.4.2 Correlation Analyses

To address the correlation hypotheses, Pearson’s correlations were conducted to
assess the associations between the variables (procrastination, time perspective, prospective
and retrospective memory, behavioural prospective memory). According to Cohen’s
suggestion (1977), self-reported procrastination was weakly related to past-negative time
perspective, present-hedonistic time perspective and present-fatalistic time perspective.
Interestingly, self-reported procrastination was found to be strongly related to poor future
time perspective, whereas future time perspective was weakly related to better self-reported
prospective memory. Meanwhile, self-reported procrastination was found to be weakly
positively related to present-fatalistic time perspective, whereas present-fatalistic time
perspective was weakly related to lack of self-reported prospective memory. As for the

relationships between procrastination and prospective memory, self-reported prospective
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memory was strongly negatively related to self-reported procrastination. Regarding the
results of behavioural measures, there was no significant correlation found between
behavioural prospective memory and self-reported procrastination. However, the prospective
memory was found to be moderately negatively related to behavioural procrastination,
namely, the prospective memory and procrastination from self-reported and behavioural

measures were associated with each other respectively (see Table 4.2).
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Correlations Coefficients between Variables (N = 142)

1 2 3 4 5 6 7 8 9 10
1.P -
2.PN 18* -
3.PH 25%* 13 -
4. Ft -.63%* .09 - 31%* -
5. PP -.02 - 45%* .00 -.11 -
6. PF 27 26%* 38k L34k -.06 -
7. PM SRR U 27 .01 -.19%* -
8. RM - 44 -.15 -.26%* .20* -.08 -25%% 83 -
9. BP 34%* .00 .08 - 35%* .06 .10 =30 26%*
10.BPM 13 .07 .10 -.20* -.07 .08 24%% 9% -46%* -

Note. P = procrastination; PN = past-negative time perspective; PH = present-hedonistic time

perspective; Ft = future time perspective; PP = past-positive time perspective; PF = present-fatalistic

time perspective; PM = prospective memory; RM = retrospective memory; BP = behavioural

procrastination; BPM = behavioural prospective memory.

*p <.05; **p <.01 (2-tailed).

4.4.3 Mediation Analyses

Based on the correlations between the variables, the first overall mediation analysis

tested the role of future time perspective in the relationship between prospective memory and
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procrastination (see Figure 4.1). When self-reported procrastination was tested as a dependent
variable, the bootstrap results indicated that the indirect path for future time perspective
(indirect effect = -.14, bootstrapped SE =.05, 95%, CI=-.22, -.07) was significant. As the
direct effect remains significant, it suggested that future time perspective partially mediated
the relationship between prospective memory and procrastination. This model explained
25.45% of the variance of procrastination. However, the mediation effect of present-fatalistic
time perspective (indirect effect =-.03, bootstrapped SE = .05, 95%, CI=-.11, .00) were not

significant (see Table 4.3).

Figure 4.1
Mediation Model of the Relationship between Prospective Memory, Future Time Perspective

and Procrastination Regarding Self-reported Measures

Future time perspective

D% Indirect effect =-.14 - GTFEE
95% BClIs (-.22, -.07)

Y

Prospective memory Procrastination

_ALRE

Note. ** p < .01; *** p <.001.

BClIs: bias-corrected confidence interval.
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Table 4.3
Simple Mediation Analyses with Self-reported Measures Based on 5,000 Bootstrapping

Samples (N =142)

Independent Mediating Dependent Effect of IVon  Effect of M Direct Indirect Total effect
Variable (IV) Variables (M) Variable (DV) M (a) on DV (b) effect (¢’)  Effect (axb) (c)
Future time 21%* - OTFFE - 41HEE -.14 - S55k
perspective (-.22,-.07)
Prospective
Present- Procrastination
memory
fatalistic time
-.15 23 =52k F* -.03 - 55kx*
perspective
(--10, .00)

Note. Bias-corrected 95% confidence intervals.

** p<.01; *** p <.001.

As for the behavioural measures, the further mediation models performed with
prospective memory failure showed that future time perspective acted as mediator of their
relationship with behavioural procrastination, which revealed a significant indirect effect
(indirect effect = .05, bootstrapped SE = .05, 95%, CI=.01, .11). This model explained
11.11% of the variance of behavioural procrastination (see Figure 4.2). However, no indirect
effect of present-fatalistic time perspective was found, but only a direct effect (indirect

effect =.02, bootstrapped SE =.05, 95%, CI=-.04, .11) (see Table 4.4).
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Figure 4.2

Mediation Model of the Relationship between Prospective Memory, Future Time Perspective

and Procrastination Regarding Behavioural Measures

Future time
4 perspective

220/ Indirect effect = .05 L7

! 95% BCls (.01, .11)
L)
Prospective memory " Procrastination
failure behavioural
AQ#E*

Note. * p <.05; *** p < .001.

BClIs: bias-corrected confidence interval.

Table 4.4

Simple Mediation Analyses with Behavioural Measures Based on 5,000 Bootstrapping

Samples (N =142)

Independent Mediating Dependent Effect of IV Effect of M Direct Indirect Total effect
Variable (IV) Variables (M) Variable (DV) on M (a) on DV (b) effect (¢’)  Effect (axb) (c)
Future time -20% S 27THEE A0F** .05 A5EEE
perspective (.01, .11)
Prospective
Present- Behavioural
memory
fatalistic time procrastination
failure .08 .06 45HE* .01 AOFH*
perspective
(-.01, .03)

Note. Bias-corrected 95% confidence intervals.

*p <.05; ¥** p < .001.
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In addition, to further explore the data and examine Zuber et al. findings (2021)
regarding the predictor role of procrastination on prospective memory, we tested reverse
mediation models with future time perspective entered as a proposed mediator of the
relationship between procrastination and prospective memory. Neither the indirect effects of
future time perspective nor present-fatalistic time perspective were significant, but only direct

effects (95% bias-corrected Cls containing zero) (see Table 4.5).

Table 4.5

Simple Mediation analyses based on 5,000 bootstrapping samples (N = 142)

Independent Mediating Dependent Effectof IVon  Effect of M Direct Indirect Total effect
Variable (IV) Variables (M) Variable (DV) M (a) on DV (b) effect (¢’)  Effect (axb) (c)
Future time - 48%** -.15 -6 H** .07
perspective (-.03,.19) -.54%%*
Prospective
Present- 21%% -.05 - 53 -.01
Procrastination memory
fatalistic time (-.06, .03) -.54%%*
perspective
Future time - 35%%* -.04 A4rwE .01 45HHx
Behavioural perspective (-.01,.02)
procrastination Behavioural
Present-
PM failure
fatalistic time
.10 .03 A5 .00 A5HEE
perspective
(-.02,.03)

Note. ¥* p <.01; *** p <.001.

Bias-corrected 95% confidence intervals.
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4.5 Discussion

The aim of this study was to investigate whether time perspective (past-negative time
perspective, present-hedonistic time perspective, future time perspective, past-positive time
perspective and present-fatalistic time perspective) mediates the relationships between
prospective memory and procrastination. Based on the theories of procrastination and earlier
literature that had investigated these relationships independently of each other, we
specifically focused on the mediation role of future and present time perspective. The main
findings of this study were as follows. First, results show that higher levels of procrastination
were related to poorer future time perspective. Higher levels of procrastination were related
to poorer prospective memory. Second, the association between prospective memory and
procrastination was mediated by future time perspective. These findings are applied in both
self-reported and behavioural measures. However, even though there was a significant link
between self-reported procrastination and present-fatalistic time perspective, it revealed no
significant association between behavioural procrastination and present-fatalistic time
perspective. The mediation effect of present-fatalistic time perspective was not significant in
the association between prospective memory and procrastination.

The overall results of the correlation analyses demonstrated significant association
between procrastination and time perspective. Specifically, as it was previously mentioned,
we replicated the expected patterns of results that both self-reported and behavioural
procrastination were negatively correlated with future time perspective. In the case of overall
time perspective, these could be regarded as voluntary avoidance to think about the future
(Zimbardo & Boyd, 1999). In contrast, only self-reported procrastination was found to be
associated with past-negative time perspective, present-hedonistic time perspective and
present-fatalistic time perspective. It indicated that chronic procrastinators are more likely to

be past and present oriented. In other words, the past and present time perspective may be



113

more sufficient for the trait procrastination but not for behavioural delay. This is consistent
with the suggestion that there is still some degree of discrepancy regarding the differences
between self-reported and behavioural measures of procrastination (Krause & Freund, 2014;
Vangsness et al., 2022; Zuber et al., 2020).

With respect to correlation between procrastination and prospective memory, the
current study provided further evidence that procrastination is negatively related to
prospective memory, which meant that individuals who are more likely to procrastinate might
be at more risk to forget what they are going to do in the future. This result was consistent
across self-reported and naturalistic behavioural performance, and it was in accord with
previous research (Altgassen et al., 2019; Zuber et al., 2021). Although there was no
significant correlation found between the self-reported measure of procrastination and
behavioural measure of PM failures in the current study, our finding could partially support
the notion that self-reported and behavioural measures of procrastination can predict PM
performance. In addition, results of significantly positive correlations between self-reported
procrastination and behavioural PM failure indicated that individuals who tend to
procrastinate are less likely to perform prospective tasks. This finding is coherent with the
indication that self-reported procrastination is a positive predictor of behavioural PM failures
(Zuber et al., 2021). Considering the possible discrepancy of self-reported and behavioural
measures, it may be, for example, explained by the different focuses of the procrastination
measures (Krause & Freund, 2014; Vangsness et al., 2022; Zuber et al., 2020). Similarly,
further evidence comes from the discrepancy between memory self-efficacy and memory
performance. For example, it was argued that the measures of self-reported prospective
memory have poor validity even though they have been elaborated to have adequate
reliability (Beaudoin & Desrichard, 2011; Uttl & Kibreab, 2011). This could explain the weak

correlation between self-reported procrastination and behavioural PM failure. However, the
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current study revealed strong correlation within self-reported measures and moderate
correlation within naturalistic behavioural measures between procrastination and prospective
memory. To illustrate, the correlations between procrastination and prospective memory were
comparable in self-reported and behavioural measures.

Supporting the temporal mood repair in procrastination, research has primarily
focused on the evaluation of current mood repair and future goal pursuit. Specifically, the
evaluation between mood repair and goal pursuit induces a final decision-making process
about whether to execute the intended action (Shafiei et al., 2012). Procrastinators in negative
affective states are more likely to repair their negative affective states, and hence are
unwilling to start or complete the intended tasks (Sirois & Pychyl, 2013; Steel, 2007).
However, it is questionable that people in negative mood states may be unable to exert
self-control and perform the mood repair. One supportive evidence is that depletion due to
mood regulation attempts, rather than mood repair, is the underlying process of final decision
(Bruyneel et al., 2009; Heatherton & Wagner, 2010). Extended from this, one interpretation is
that the intended task might be forgotten while individuals are engaged in pleasant activities.
For instance, in research investigating why people forget, Norby (2015) suggested that
forgetting could serve as a purpose to help people be happy. This could be consistent with the
mood regulation theory of procrastination, which makes it plausible that procrastination is
memory-related.

Furthermore, the present findings not only complement past research by providing
further support for the relations between procrastination and prospective memory, but also
extend previous conclusions by highlighting the role of time perspective that mediates the
association. The mediation results broaden prior research by showing how prospective
memory is related to procrastination which highlight the role of future time perspective. Our

mediation results suggested that the relationship between prospective memory and
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procrastination regarding self-reported and behavioural measures were mediated by future
time perspective respectively. This means that individuals with a higher level of prospective
memory have a higher tendency to focus on the future. This, in turn, relates to less
procrastination.

These mediation results highlight the temporal view of procrastination, corroborating
the previous evidence that procrastinators reported it is difficult for them to think about the
future (Ferrari & Diaz-Morales, 2007; Kim et al., 2017) and the negative association between
procrastination and prospective memory (Altgassen et al., 2019; Zuber et al., 2021). On the
one hand, the results fit well with and extend the theoretical assumptions of procrastination.
Procrastinators might find it difficult to remember their intended tasks, as they are less likely
to focus on the future (Diaz-Morales et al., 2008; Rebetez et al., 2016). On the other hand,
our findings reflect the proposition about mood regulation models of procrastination (Pychyl
& Sirois, 2016; Sirois & Pychyl, 2013). As it is proposed, people choose to engage in
pleasurable activities rather than the intended task to regulate task-related negative mood. It is
reasonable to consider procrastination as a reward-based decision. Accordingly, people feel
negative when they think about the future intended task, and then decide to postpone the
intended action. From a temporal view, the expectation of coming tasks and consequences of
not completing tasks are future-oriented. Although lots of research always classify these
future-oriented thinking as negative (Klingsieck, 2013; Zimbardo & Boyd, 1999) and
procrastination is suggested to be associated with task-related negative mood (Sirois &
Pychyl, 2013), research from motivational psychology implies that consideration of the future
could be rewarding to present and motivate people to perform better (Lin & Epstein, 2014).
Based on the mediation results in the current study, it is thus more reasonable to consider the
valence of task-related affect at the first step. Researchers should be very careful when we

conclude that task-related affect could explain procrastination, as the task-related affect could
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be either positive or negative. Taking positive future thinking for example, future oriented
individuals tend to be more organised about their future intentions and keep engaged in
planned actions to achieve the final goals (Diaz-Morales & Ferrari, 2015). However, as the
subscale of future time perspective focuses on the measurement of goal orientation and
expectations of a positive future, it seems as likely that the negative valence which is related
to the future is neglected in this association.

In contrast to our expectation of the mediation role of the present-fatalistic time
perspective in the relationship between prospective memory and procrastination, there are no
indirect effects observed in current study. This may reflect either a real disassociation of
present-fatalistic time perspective with the relation between prospective memory and
procrastination, or it is possible because of the lack of validity of the subscale of
present-fatalistic time perspective (Cronbach’s oo = .61) in current study.

Combined with self-reports, this allows us to examine whether there are differences
between subjective and objective evaluations of procrastination and PM performance.
According to previous research, some investigators attribute the discrepancies between
subjective and objective measures in the different focuses of the measures (Beaudoin &
Desrichard, 2011; Krause & Freund, 2014; Vangsness et al., 2022; Zuber et al., 2020). Taking
the measures of procrastination for instance, previous research have investigated that
behavioural procrastination was not associated with affect, and only self-reported but not
behavioural procrastination predicted affective well-being (Brownlow & Reasinger, 2000;
Krause & Freund, 2014), which indicates the distinctions between two types of measures.
This may be because behavioural measures of procrastination focus only on delay behaviour
and neglect the affective component. Besides, as GPS-9 in the current study is designed for
assessing trait procrastination, one of another explanation regarding these discrepancies could

be that self-reported measures of procrastination focuses on trait level, but behavioural
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measures of procrastination focuses on state level. Furthermore, it seems as likely that the
time discrepancy could explain these differences between self-reported and behavioural
measures as self-reported measures are based on the evaluation of past procrastination

experiences, but behavioural measures focus on assessing the current delay behaviour.

4.5.1 Limitations and Implications

Although this study presents several strengths, such as the naturalistic design, several
limitations should be acknowledged. First, the detected relationship between procrastination,
prospective memory and time perspective provide no direct evidence regarding underlying
mechanisms. Second, since the differences between self-reported and naturalistic measures
with respect to procrastination performance and prospective memory performance, the results
of the study have to be treated cautiously. Nevertheless, self-report measures are criticised
due to the biassed report (Krause & Freund, 2014; Vangsness et al., 2022; Zuber et al., 2020).
Even though some of the self-reported measures have been broadly applied with adequate
reliability, they are still criticised by the poor validity (Uttl & Kibreab, 2011). That makes our
research necessary to develop new laboratory-based or naturalistic designs to assess the
relationships between procrastination and prospective memory. We therefore are certain that
the results of this study are valuable.

Though the temporal view of procrastination has been fruitful in increasing our
understanding of cognitive processes underlying procrastination, it does not completely cover
the mechanism during the whole procrastination time frame. According to previous theories
and empirical findings, it is reasonable to consider that procrastination could be an ongoing
problematic behaviour after the intention is formed. That means it does not only occur at one
specific time point but during a time frame. Following the indication of the temporal view of
procrastination (Sirois & Pychyl, 2013), the cognitive processing could reflect prioritising

short-term mood repair over long-term goal pursuit only. However, this emphasised
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“short-term” does not reflect the potential complexity of cognitive processes that may be
involved in the whole time frame. Considering the procrastination behaviour in a timeline of
naturalistic context, there could be a huge gap between the time points when individuals
decide to procrastinate and the planned deadline. After short-term mood repair and decision
of delay, it is still difficult to understand the cognitive underpinning of procrastination. A
primary question is: what is the cognitive process underlying procrastinatory behaviour
during that time frame? Given the correlation between prospective memory and
procrastination, and the detected mediation role of future time perspective, future research
will be needed to further explore in more detail whether people postpone the intention and

miss their deadline because of forgetting, or forget the intention because of voluntary delay.

4.6 Conclusion

In conclusion, the current study is one of the first to explore the role of time
perspective in the relationship between prospective memory and procrastination. The findings
in the current study show that poorer prospective memory is related to higher levels of
procrastination, and the association between prospective memory and procrastination is
mediated by future time perspective, which imply that prospective memory may constitute an
important cognitive factor potentially impacting the behavioural process underlying
procrastination. Theoretically, it could provide novel insights on the temporal view of
procrastination and further understanding about the mechanisms underlying procrastination.
Practically, it may provide helpful insight and suggest new directions for clinicians, mental
health workers and individuals who are suffering with procrastination by illustrating whether
these relevant concepts should be targeted when assessing procrastination or when

developing future practice to reduce procrastination.
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Chapter 5 General Discussion

5.1 Introduction

The overarching aim of this PhD project was to contribute to the knowledge relating
to procrastination and explore how prospective memory relates to this problematic
phenomenon. For this purpose, the main research question was whether and how
procrastination links to prospective memory? Across literature review and three prospective
studies exploring the links between procrastination and prospective memory, we obtained the
hypothesised results. As part of this research project, the review of the literature established
the potential links between procrastination and memory and highlighted the behavioural and
temporal nature of procrastination. This chapter first presents a summary of the principal
findings in relation to the research question. Three specific research questions were
generated: 1) What do procrastinators think about task-related memory? 2) Whether
procrastination links to negative affect through prospective memory? 3) Whether time
perspective could explain the association between prospective memory and procrastination?

To address the above three research questions, three studies were conducted. Chapter
2/Study 1 addresses research question 1, which is aimed at investigating procrastinators’
perspective about task-related memory with a qualitative and quantitative mixed-methods
approach. Chapter 3/Study 2 addresses research question 2 by investigating the relationship
between procrastination, prospective memory and negative affect, which has directly
confirmed that higher level of self-reported procrastination is negatively related to
prospective memory. Besides, Study 2 addresses research question 2 by investigating the
potential mediating effect of prospective memory in the relationship between self-reported
procrastination and negative affect. Chapter 4/Study 3 addresses research question 3 by
exploring the role of time perspective which may explain the relationship between

procrastination and prospective memory. Then Chapter 5 discusses the theoretical
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implications of current findings. This is followed by the discussion on practical implications
and what needs to be addressed in future. Finally, the recommendations for future work and

conclusions were drawn at the end of the chapter.

5.2 Principal Findings
5.2.1 Study 1: Is Task-related Memory Related to Procrastination? A
Qualitative—Quantitative Mixed-Methods Approach

Qualitative analysis of procrastinators’ perspective in brief open text responses
identified the affect that appeared to result from task remembering and recall of
procrastination experiences, and the main reason why procrastinators perceive these
task-related memories in that way. Correspondingly, quantitative analysis examined whether
these task-related memories are associated with procrastination.

A mix of affective responses regarding procrastination relevant memory were
identified from qualitative data. While the task reminder appears to be most frequently
associated with negative affect, positive affect and neutral responses were also linked to task
reminder. Accordingly, it could be confirmed that the intended task is characterised with
mixed affect, indicating that procrastination may even occur without experiencing negative
affect. Given that the affect is associated with task difficulties, these results are also
consistent with Lay’s (1986) proposition that procrastinators could even delay a simple task.
On the one hand, procrastinators may be sensitive to affect and tend to postpone intended
tasks when they experience negative affect, but on the other hand, it is questionable to what
extent is this due to the negative affect? Under the pressure of task aversiveness and limited
time to deadline, individuals are more likely to experience negative affect, which could be
applied to both procrastinators and non-procrastinators. However, procrastinators appeared to
differ in their affect rating towards task-related memories, implying that affect may vary

across procrastinators. Even if negative affect is common in procrastination, relevant
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individual differences need to be considered. Whether negative affect is unique and directly
related to procrastination and the level of task aversiveness regarding procrastination still
require further consideration.

Analysis also identified several themes about self-control and cognition/behaviour
disconnection. The theme of self-control brings us to the statement of motivation about
procrastination. As a motivational factor, self-control is suggested to be linked to
procrastination (Katz et al., 2013; Waischle et al., 2014; Zuffiano et al., 2013). From the
qualitative data, it was suggested that a group of procrastinators tend to rely on the task
reminder as they hold the beliefs that they cannot control their behaviour by themselves, and
the external task reminding could motivate them to take action. It could be indicated that
procrastinators who lack self-control are more likely to rely on memory aid.

But it is questionable that memory aid strategies really help procrastinators to perform
better in the future. Even if task reminding is beneficial, it was proposed that procrastinators
may procrastinate on setting up reminders (Ericson, 2017). This leads to the theme of
cognition/behaviour disconnection, which could be considered a part of irrationality of
procrastinators. As for the irrationality, it is presented in different forms among
procrastinators. According to previous research, part of irrationality is considered the failure
of prioritising intended tasks over ongoing activities (Lay, 1986; Sirois & Pychyl, 2013), and
another part of it refers to the situation that procrastinators may tend to underestimate the
duration of time to complete specific tasks (Lay, 1986). In current findings, the identified
theme of cognition/behaviour disconnection indicated that procrastinators are irrational about
the memory aid. Procrastinators believed that task reminders put them under intense pressure.
However, procrastinators still believe that they can work more effectively under pressure.

Similarly, procrastinators believe that task reminders could help them keep on track of
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intended tasks and perform better in the future. But, dramatically, they would be more
inclined to give up under the pressure of being reminded.

Furthermore, the quantitative approach revealed that higher levels of procrastination
were positively related to negative affect when they remember their procrastination-related
events (e.g., tasks, procrastination experiences). Besides, there was a weakly significant
positive correlation found between the emotional memory and metacognition of
procrastination decrease, which could suggest that procrastinators believed that the negative
affect of remembering past procrastination experiences could help them reduce
procrastination. This is irrational, as procrastinators are less likely to complete the tasks when
they experience negative affect.

It could be suggested that both the task remembering and recall of procrastination
experiences are expected to link to negative affect, and the experience of negative affect
could contribute to further procrastination. It could be speculated that a mediator variable
may indeed be altering the strength and direction of the relationship between procrastination

and negative affect.

5.2.2 Study 2: Is Prospective Memory a Missing Link Between Procrastination and

Negative Affect?

Findings from Study 1 recognised that, in line with the literature, task remembering is
characterised by valence, and the majority of participants tend to avoid external task
reminders. A consideration is whether the task remembering would link to negative affect and
in turn relates to procrastination. The role of prospective memory could be implied in these
results, as task reminder is considered a memory aid to remind people what they have
planned to do in the future. Therefore, Study 2 focussed on the role of prospective memory to
examine whether prospective memory links to the relationship between procrastination and

negative affect.
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A central finding of this research was the significant negative correlation between the
self-reported procrastination and prospective memory. Participants who scored higher in
procrastination were more likely to experience prospective memory failures in their daily life.
Although not the focus of this thesis, retrospective memory was also measured, which
suggested that self-reported procrastination is negatively related to retrospective memory.
Since the retrospective memory is considered a component of prospective memory (Einstein
et al., 1998), the role of prospective memory in the procrastination could be highlighted.

Importantly, mediation results suggested that the association between self-reported
procrastination and negative affect was mediated by retrospective memory when focusing on
the negative affect of procrastination experiences. For prospective memory, however, despite
the detected association with self-reported procrastination, the mediating effect of prospective
memory was not significant in the relationship between self-reported procrastination and
negative affect. Thus, memory should be a significant factor in procrastination. Specifically,
the mediation results suggested the possibility that the relationship between procrastination
and negative affect may be explained by the ability to remember past things (such as
procrastination experiences) rather than ability to remember future things. Supporting this
conclusion is research showing that higher levels of procrastination are positively related to
past-negative orientation (Ferrari & Diaz-Morales, 2007). Although the detected relationship
between self-reported procrastination and negative affect did not provide direct evidence
regarding the mediating role of prospective memory, the correlation findings about the
relation between procrastination and prospective memory are consistent with previous

research (Altgassen et al., 2019; Zuber et al., 2021).
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5.2.3 Study 3: Can Time Perspective Explain the Relationship Between Procrastination
and Prospective Memory?

Given the evidence from Study 2 supporting the link between procrastination and
prospective memory, Study 3 aimed to include time perspective as an explanatory variable
that might explain the link. To our knowledge, this is the first research that has considered the
time perspective as a potential explanation to the relationship between procrastination and
prospective memory. Prospective memory may indeed influence whether individuals could
complete intended tasks in time and individuals who perform better in prospective memory
tasks may be less likely to miss their deadline. Whilst, according to the main findings in
Study 1 and Study 2, it could be implied that procrastinators might not only have irrational
beliefs on their memory abilities since they are more likely to trust themselves and avoid task
reminders, but also characterise limited memory to remember what to do in the future. The
relationship between procrastination and prospective memory seems to be complicated when
it accounts for negative affect about tasks remembering.

The overall results of the correlation analyses are in line with previous studies
(Altgassen et al., 2019; Ferrari, 2001; Zuber et al., 2021). Firstly, it was highlighted that
self-reported procrastination was found to be strongly related to poor future time perspective,
whereas future time perspective was weakly related to better self-reported prospective
memory. This is consistent with our hypothesis. Despite future time perspective, the
correlation results show that self-reported procrastination was weakly related to past-negative
time perspective, present-hedonistic time perspective and present-fatalistic time perspective.
Thus, correlation analysis replicated the positive correlation between self-reported
procrastination and present time perspective which is consistent with the classic view that
procrastinators are present-biassed (Ferrari, 2001; Sirois, 2014). When people report that they

tend to delay tasks despite expecting to be worse off, they often focus on the present. And yet
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we also detected a significant negative correlation between procrastination and future time
perspective. Both of these correlation findings are in line with the temporal view of
procrastination.

Secondly, as for the relationships between procrastination and prospective memory,
self-reported prospective memory was strongly negatively related to self-reported
procrastination. Besides, behavioural measures showed that prospective memory failure was
moderately positively related to behavioural procrastination. But there was no significant
correlation found between behavioural prospective memory failure and self-reported
procrastination. Thus, prospective memory and procrastination from self-reported and
behavioural measures were associated with each other respectively (see Study 3), suggesting
that individuals who make more prospective memory failures demonstrate higher levels of
procrastination, or conversely, those with higher levels of procrastination make more
prospective memory failures. According to the proposed cognitive processes of prospective
memory (Kliegel et al., 2002), successful task performance in the latter stage relied on
whether intentions were stored in retrospective memory in the previous stage. In this case, it
is possible that prospective memory failure leads to task delay and tasks are more likely to be
delayed due to the failure to retrieve and act on the intended task in a timely manner. This is
consistent with the revealed negative association between prospective memory and
procrastination. However, given the distinction between procrastination and general task
delay, it is uncertain whether and how prospective memory contributes to procrastination.
Future studies will have to consider the distinction between voluntary delay and general task
delay when designing studies to examine the causality between prospective memory and
procrastination.

The mediating effect of future time perspective was highlighted in Study 3. Both

self-reported and behavioural data suggest that individuals who perform worse in prospective
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memory are less likely to be future oriented, or conversely those who are less likely
future-oriented make more prospective memory failures, which in turn link to a higher level
of procrastination. The mediating effect of future time perspective could extend our
understanding about the temporal view of procrastination and its potential cognitive
underpinnings. A possible explanation for these results might be that people with poorer
prospective memory are less likely to be future oriented which makes it more possible for
delayed performance. Prospective memory should be used by the individual to maintain the
intended action and final goal during the whole procrastination time frame. As such,
individuals who lack prospective memory (e.g., they may temporarily forget the intention and
cannot retrieve it) may be less likely to focus on their future and then voluntarily shift their
attention to other activities. This could support Altgassen et al. 's (2019) claim that people’s
prospective memory ability contributes to procrastination behaviour. However, unlike task
delays that could simply result from forgetting a prospective task, procrastination represents a
voluntary behaviour. In other words, procrastinators consciously delay tasks. In this context,
we cannot conclude that people procrastinate because of forgetting.

An alternative interpretation of the finding that procrastination is predicted by
prospective memory in the mediation models might be that there are mixed components of
simple delay caused by prospective memory failure and voluntary delays since almost
procrastination measures are focused on procrastinators’ metacognition about their
procrastination experiences and final tasks performance (Lay, 1986; Sirois et al., 2019; Zuber
et al., 2021). Given that there is a theoretical distinction between procrastination and simple
delayed behaviour (Lay & Silverman, 1996; Steel et al., 2018; Svartdal et al., 2018), a
common consensus is that procrastination is a specific voluntary delay which is extracted
from general task delay. Meanwhile, task performance can be predicted by memory capacity

(McBride et al., 2011; McVay & Kane, 2012) and successful task performance requires
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prospective memory (Kliegel et al., 2011; McDaniel & Einstein, 2007), providing plausible
evidence that memory capacity may link to task delay. Thus, a key to understanding the
observed mediation models is related to an explanation of whether voluntary delay is
confounded with general task delay in procrastination measures. I propose that
procrastinators may unconsciously delay tasks when they fail to remember to do something
during a time frame. According to Svartdal et al. (2018), procrastinators are more likely to
voluntarily delay tasks in the early stage. This proposition is consistent with the findings of
Tice and Baumeister (1997) that students tend to procrastinate early in the semester. Such
voluntary delay may have negative consequences over time. For instance, procrastination
may lead to forgetting what to do in the future (Zuber et al., 2021). It is possible that the tasks
might then be unconsciously delayed for longer periods in the situation when procrastinators
can not remember the intended action. At the final stage, task performance could be resulted
from a combination of voluntary delay and unconscious delay. In this case, it is likely that
both types of delay could be confounded when measuring procrastination. On the one hand,
as the items in General Procrastination Scale focus on factors that address habitual or
problematic behavioural delay (Lay, 1986; Sirois et al., 2019; Svartdal & Steel, 2017), this
subjective measure focuses on the evaluation of post-procrastination behaviour. On the other
hand, the final task performance or the number of days an individual delayed on a task is
measured as an index of procrastination in the objective behavioural procrastination tasks. As
the research methods stand, neither subjective procrastination scales nor objective
procrastination tasks can separate the contribution of voluntary delay from the follow through
of behavioural process when there is a possibility that behavioural delay could be caused by
forgetting during the period. In research context, it is possible that both the results of
voluntary delay and behavioural delay caused by prospective memory failure contribute to

the final procrastination score. Given that only a longitudinal study could make causal
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inferences, we cannot make any statement of direction of the relations based on current
methods and results. Our mediation models provide insights on the mechanisms underlie the
association between prospective memory and procrastination behaviour. A bidirectional
relation between prospective memory and procrastination may be a promising explanation for
how procrastination happens in a time frame.

Furthermore, given the measure of the future time perspective is focused on positive
aspect (e.g., “Meeting tomorrow's deadlines and doing other necessary work comes before
tonight's play”; Zimbardo & Boyd, 1999), such results are important considering the
important role of affect in procrastination (Ferrari, 2001; Sirois & Pychyl, 2013; Steel, 2007).
In terms of mediating effect of future time perspective in the relationship between
prospective memory and procrastination, a possible interpretation is that poor prospective
memory may lead to procrastinators forgetting about the goals (positive outcomes) from
doing the task and putting off the intended tasks, because they only consider negative aspects
and forget the positives. According to Ferrari (2001), procrastinators may dismiss future
intended goals to reduce current anxiety. In line with this, reducing current tension could be
viewed as the goal of procrastination, which could be supported by the proposed mood
regulation model of procrastination (Pychyl & Sirois, 2016; Sirois & Pychyl, 2013; Tice &
Bratslavsky, 2000). Our results about the positive correlation between self-reported
procrastination and present time perspective could also be evidence to support this view.
Following the explanation, the future time perspective seems to fit better in understanding the
proposed behavioural process underlying procrastination. In the context of procrastination, it
is possible that under the impact of task anxiety, procrastinators may be more likely to forget
the positive side of their intended task. This point could be supported by the idea that
forgetting of negative memories may be part of emotion regulation, which indicates that

people tend to forget negative memories in favour of optimism (Norby, 2018).
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5.3 Initial Theoretical Framework
Following the interpretation of the main findings about the association between
procrastination and prospective memory, several theoretical perspectives were considered

which could account for the current findings.

5.3.1 Emotional Arousal and Memory Binding

One possible explanation for the detected affect towards task remembering is memory
binding. With respect to affect of task remembering, our findings are in accord with the
framework of emotional arousal and memory binding (Mather, 2007). Specifically, in order to
remember an event accurately, not only the event itself, but also various elements of the event
are bound together and maintained in memory. Thus, it seems that memory with emotional
arousal could be enhanced and is more likely to be remembered than non-emotional memory.
Many studies have confirmed that emotional arousal increases the likelihood that items will
be remembered (Dev et al., 2022; Easterbrook, 1959; Grider & Malmberg, 2008; Kensinger,
2007), and this account could be applied to both positive and negative emotions (Madan et
al., 2019). For example, it has been suggested that positive and negative emotions can lead to
greater cognitive processing and contribute to better memory (Dev et al., 2022; Fredrickson
& Branigan, 2005). Our qualitative data in Study 1 showed that mixed valence
(positive/negative) reported from procrastinators is associated with task remembering. It is
possible that the intended task may be less likely to be forgotten as its valence feature may
enhance the memory of the task. This could be opposite with the detected negative
association between prospective memory and the negative affect of task remembering (see
correlation results in Study 2). In a temporal frame, if the emotional memory about the tasks
could be better maintained, then the task should be more likely to be executed instead of
being forgotten. However, this is in opposition to the proposed negative association between

prospective memory and procrastination.
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There is an alternate possibility, however, which could be more promising. Previous
research has suggested that arousal may impair associative memory binding (Bisby &
Burgess, 2017). For instance, it is demonstrated that arousal level can narrow one’s
attentional focus (Moulds & Bryant, 2006). Besides, Zimmerman and Kelley (2010) argued
that emotionality does not globally enhance memory, but rather has specific effects depending
on the valence and task. Specifically, it demonstrates that emotional enhancement is only
applied in positive emotion, but not negative emotion (Zimmerman & Kelley, 2010). This is
in line with Grider and Malmberg’s assumption that emotion plays an essential role in the
allocation of attentional resources (2008). In this regard, procrastinators may be more likely
to forget the intended task due to the bound negative affect. Our results showed that negative
affect is related to task remembering. This association may be particularly problematic for
procrastinators, because their task-related memory may be impaired when they experience
negative affect.

With respect to the relationship between procrastination and prospective memory, our
findings support the notion that the ability of remembering to do something in the future may
link to procrastination. Within the time frame of the task, procrastinators may focus more on
the task-related affect instead of the intended task. As correlation analysis confirmed, higher
negative affect is associated with poorer prospective memory in procrastination context,
meaning that procrastinators may be more likely to forget planned tasks when they
experience increasing negative affect. Considering the impact of negative affect, it is
plausible to assume that experiencing negative affect might shift individuals’ attention
allocation from task to task-related negative affect, which in turn results in worse task-related
memory. In other words, procrastination can increase prospective memory failure as the

negative affect associated with procrastination experiences may distract from the planned
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tasks and lead to forgetting to perform planned tasks. This could be an explanation for
Zuber’s (2021) findings that prospective memory failures can be predicted by procrastination.

In line with the framework of emotional arousal and memory binding, there could be
a trade-off between memory for emotional components of an event and memory for
perceptual components of an event, and this trade-off depends on which components receive
more attention (Hashtroudi et al., 1994; Subramaniam et al., 2000). Specifically, the
trade-offs in memory relies on whether individuals pay more attention to the events or to the
valence among the events (Hockley & Cristi, 1996). In other words, cognitive emotional
processing could direct attention toward either events or their associations. Accordingly,
negative affect may swamp attention and lead procrastinators to pay more attention to the
negative affect instead of the aversive tasks, presumably because less source-specifying
information was bound to the tasks. This could be consistent with the argument that arousal
may shift attention and lead individuals to pay less attention to important information
(Mandler, 1975). A related piece of evidence is that procrastinators are observed to lack
perseverance (Dewitte & Schouwenburg, 2002), the ability to maintain focus on difficult
tasks (Whiteside & Lynam, 2001), implying that it is difficult for procrastinators to focus on
the intended tasks. Similarly, Rebetez et al. (2016) suggest that procrastinators may have
difficulty resisting the entry of task-irrelevant positive information into memory. Thus,
procrastinators may be more likely to forget intended tasks when they focus more on affect
than on intended tasks. This may explain why procrastinators tend to make more prospective
memory failures.

Taken together, even though the role of prospective memory showed consistency
across all three studies, notable differences may emerge in the emphasis placed on the various
effects of affect in the relationship between prospective memory and procrastination (e.g.,

task focused or negative affect focused). As most intended tasks require sustained attention to
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the tasks over time, completing them depends on a series of cognitive mechanisms that may
underlie procrastination. Specifically, the task-related memory could be enhanced due to its
valence feature, which seems to ensure that tasks could be executed instead of being
forgotten. Our research expands on the investigated critical role of negative affect by
highlighting the potential links between negative affect and memory ability in procrastination
context. The findings that procrastination is negatively related to prospective memory in
current studies indicate that individuals, who have poorer ability to remember to perform
planned actions after a certain delay, may be more likely to procrastinate. A possibility is that
prospective memory is weakened as less attention is paid to the intended tasks. Paying
attention to the negative affect of the tasks, rather than tasks, may be important to understand
the negative association between procrastination and prospective memory. For example,
experiencing negative affect may impair individuals’ ability to engage in prospection, in
which context they are more inclined to make irrational decisions (Worthy et al., 2014).
Negative affect and memory ability may act as part of a potential system that regulates the
cognitive process underlying procrastination. However, no significant mediating effect
between procrastination, negative affect and prospective memory was detected from the
current data. It is promising and interesting for future research that aims to investigate how
prospective memory relates to procrastination, and how negative affect links to

procrastination and the cognition underlying dilatory behaviour.

5.3.2 Delay Discounting Theory

One view that can explain the finding of the mediating effect of future time
perspective in the relationship between prospective memory and procrastination is the delay
discounting theory. According to the theory, delay discounting refers to the process of
devaluing a future larger reward in favour of a smaller, immediate reward (Kirby &

MarakoviC, 1996), which implies the cognitive processes underlying the decision-making
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and its conceptual association with time perspective. Steel (2007) has demonstrated that delay
discounting may play a role in procrastination. According to this theory, completing the
future intended task could represent a larger reward, and engaging in other pleasant activities
could represent a smaller, immediate reward. In the context of delay discounting,
procrastination could be considered the priority of an immediate competing alternative
activity over the delay to work on an intended task. In other words, the rewards associated
with the final task completion may seem less attractive than the more immediate benefits of
task delay. This view has been suggested in previous studies in terms of the temporal
discounting in procrastination (Grund & Fries, 2018; Sutcliffe et al., 2019; Wypych et al.,
2018). Our results showed that future time perspective was positively related to prospective
memory, but negatively related to procrastination, which suggested that procrastinators may
be less likely to remember what to do in the future when the devalued future intended task
due to the delay discounting.

According to the framework of delay discounting theory (Frederick et al., 2002; Kirby
& Herrnstein, 1995; Kirby & MarakoviC, 1996; Odum, 201 1), one possible interpretation to
the detected relationship between procrastination and prospective memory is that the future
intended task may be more likely to be forgotten as it may be devalued, which then
contributes to worse task performance. Specifically, in the potential behavioural process
underlying procrastination, the positive reward of completing future tasks could be devalued
depending on how long the duration of the task is. Although the duration of the tasks varies
from hours to months in daily life, this could still indirectly support the proposed task
forgetting within the temporal frame of the task. From this perspective, the devalued distant
future intended tasks may make it less necessary for procrastinators to maintain them in

mind, and thus are more likely to be irrationally delayed.
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Combining the proposition that negative affect may link to the relationship between
prospective memory and procrastination leads us to take affect into account to interpret how
delay discounting theory explains the association between prospective memory and
procrastination. Our results suggest that the relationship between more prospective memory
failure and higher procrastination was mediated via a less tendency of future time
perspective. Despite the interpretation that prospective memory may be impaired by delay
discounting which may result in forgetting within the temporal frame of the task, another
possibility is that when most attention is paid to the associated affect, rather than the future
tasks, individuals’ future time perspective may be weaken, which makes them less likely to
pay attention to the future intended tasks. Namely, the delay discounting effect may be
enhanced by less future time perspective. This assumption could be supported by Peters and
Biichel’s suggestion (2010) that future thinking could reduce delay discounting effect.

Accordingly, it is possible that prospective memory may link to procrastination in
different situations, where procrastinators may be more likely to forget the devalued intended
tasks, while the delay discounting effect is enhanced by less future time perspective. On the
one hand, intended tasks could be devalued depending on how long the temporal period is,
and prospective memory failures may be more likely to happen to the devalued tasks. For
example, it has been suggested that individuals tend to remember more important information
and forget less important one (Castel et al., 2012; Murphy & Castel, 2021). Accordingly,
when individuals fail to remember future tasks, the task could be further delayed. That is,
given the delay discounting effect within the temporal frame of the task, poorer prospective
memory is associated with higher procrastination, which is what we found in current
research. On the other hand, the delay discounting effect may be enhanced by reduced
positive perspective towards the future. According to Worthy et al. (2014), negative affect

may impair individuals’ prospection about long-term future reward, which implies that higher
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level of negative affect may enhance delay discounting. Furthermore, previous research
suggest that positive future thinking or positive memory retrieval could also reduce delay
discounting (Lempert et al., 2017; Peters & Biichel, 2010). Thus, the delay discounting theory
could strongly support our interpretation about the potential role of future time perspective in

the relationship between prospective memory and procrastination.

5.4 Implications

Though the temporal view of procrastination has been fruitful in increasing our
understanding of cognitive processes underlying procrastination, it does not completely cover
the mechanism during the whole procrastination time frame. According to previous theories
and empirical findings, it is reasonable to consider that procrastination could be an ongoing
problematic behaviour after the intention is formed. That means it does not only occur at one
specific time point but during a time frame. Following the indication of the temporal view of
procrastination (Sirois & Pychyl, 2013), the cognitive processing could reflect prioritising
short-term mood repair over long-term goal pursuit only. However, this emphasised
“short-term” does not reflect the potential complexity of cognitive processes that may be
involved in the whole time frame. Considering the temporal nature of procrastination, there
could be a huge gap between the intention and the actual action. Our findings could help to
better understand how procrastination happens in this time frame.

The present research identifies the role of prospective memory in procrastination that
could have many implications. There are two major implications of the present findings.
First, research and theory that better integrate the role of prospective memory needs greater
attention when it comes to the behavioural process underlying procrastination, because
increasing evidence suggests that prospective memory is related to procrastination (e.g.,
Altgassen et al., 2019; Zuber et al., 2021). Although there is no direct evidence from previous

research that prospective memory is linked to the relationship between procrastination and
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negative affect, it is possible that instead of serving as a negative affect arousal, prospective
memory, up to a point, is positively correlated with increases in motivation to achieve future
goals which would then help to regulate the negative impacts of affect (self-regulation).

Secondly, the findings in present studies are consistent with the idea that
procrastination might undergo an independent behavioural process in which prospective
memory is involved. According to Steel et al. (2018), procrastinators are susceptible to the
temporal disconnection between the intention and the actual planned action, which could be
consistent with the proposed temporal frame of procrastination. In line with this, it is
suggested that behavioural delays occur in early phases of action implementation (Svartdal et
al., 2018). Extended from this idea, our findings of the association between procrastination
and prospective memory suggest that prospective memory might contribute to procrastination
following the early phases of action implementation, which bring new insights to understand
procrastination through a whole dynamic approach and its potential underlying cognitive
processes.

Furthermore, discussions of the findings about the relationships between
procrastination and prospective memory must also consider the notions of self-report
measures in current research. Taking the measure of prospective memory for example, the
method is used to assess the frequency of various kinds of prospective memory failure, and
make inferences about prospective memory ability (Uttl & Kibreab, 2011). The measurement
is the evaluation participants make of their prospective memory abilities. In other words, it
can be described as memory self-efficacy (MSE) about participants’ usual ability to carry out
prospective memory tasks (e.g., I often forget to buy something I planned to buy). According
to a meta-analysis study conducted by Beaudoin and Desrichard (2011), there is likely some
variability in the correlation between self-report prospective memory score and objective

prospective memory task performance, and this inconsistency may be due to the different task
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features. Hence, it is uncertain whether the score reflects general prospective memory ability,
or metacognition about how people perceive their prospective memory ability in specific
memory tasks. The measurements of procrastination (self-report vs. naturalistic behavioural
task) could be similar (Svartdal & Steel, 2017; Zuber et al., 2020).

Considering the collected metacognitive information through the self-report measures,
a possible explanation is that individuals’ procrastinatory behaviours link to their general
perceptions of prospective memory abilities, and their general ability to carry out prospective
memory tasks may contribute to procrastination. This is consistent with Bandura’s
self-efficacy theory (1977), which suggests that people who have lower efficacy for their
capacities perform worse on tasks. As it is mentioned above, the differences between the
self-report measures and objective behavioural measures could contribute to the
inconsistencies in the relation between procrastination and prospective memory. Thus, one
possible explanation for the obtained negative correlations between procrastination and
prospective memory is that individuals who believe that they are not capable of successfully
remembering and completing future intended tasks would be more likely to procrastinate.

This finding provides a new angle to look into how procrastination happens.

5.5 Research Limitations

Although this project presents several strengths, the overarching limitations of the
three studies within this thesis, such as limitations of cross-sectional design, potential biassed
reports on subjective measures and potential confounders in naturalistic design, should be
acknowledged.

First, it is notable that the three studies in the present thesis use cross-sectional
designs. The detected relationship between procrastination, prospective memory and time
perspective provide no direct evidence regarding underlying mechanisms. Such a finding

would not demonstrate that the capacity of prospective memory impacts on procrastinators
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performance. Our results, especially the results about the mediating effect of future time
perspective, could suggest a basic role for prospective memory, namely that procrastination
behaviour may be predicted by prospective memory. It is worthy noting, however, that such
demonstration does not guarantee the accuracy of this predicting role for out-of-sample data.
Even though the detected mediating effect is not very strong, it helps to understand the
potential process that prospective memory might be weakened by less future time perspective
and then result in worse procrastination. This is an interesting idea but it is not sufficient
according to current findings. To better advance the understanding about this relationship, the
path directed from prospective memory to procrastination in our model requires further
investigation with longitudinal studies.

Second, most of the variables in the three studies were assessed with self-report
measures, it is possible that the responses may be biassed. Even some of the self-reported
measures have been broadly applied with adequate reliability, they are still criticised by the
poor validity (Uttl & Kibreab, 2011). In other words, what participants reported about their
behaviour may not always reflect the real behaviour and relevant underlying cognitive
mechanism, as they may not know why they voluntarily delay or forget the task nor how they
feel about their behaviour afterwards. Thus, the results of the study have to be treated
cautiously.

In addition, one of the limitations, which is worthy to mention in current research, is
the analytical consequences of carrying out multiple testing. The problem of multiple testing
may cause chance finding, which means that the findings may be more likely results of
chance and the significance from current research may not be applied to the whole
population. In other words, the more tests you run on a sample, the more likely there is a
chance finding. Taking mediation analysis for example, there are multiple testing conducted

through different mediation models. Theoretically, when we tested different variables (IV, DV
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and M) within the proposed mediation model, there were multiple predictors. Due to multiple
testing, the probability of false positives could arise. However, according to the findings in
current research, most of the P values presented are < .001, which could account for the
multiple testing, indicating that it is less likely to be a chance finding. Besides, bootstrapping
is nonparametric resampling technique, which has been found not to inflate type I and type II
error rates (Fritz & MacKinnon, 2007), and it avoids some of the issues of traditional
statistical significance testing as its approach does not assume multivariate normality
(Carpenter, 2002; Thompson, 1993). These can ensure that the associations detected in
current research are more likely real rather than chance. Even so, future researchers should be
cautious when attempting to interpret these conclusions drawn in current research.

Furthermore, despite the fact that controlled processes on naturalistic tasks, there are
still a few confounders that lack appropriate control, which could be another limitation in
current research. Taking naturalistic prospective memory tasks for example, it is possible that
participants’ send-back responses may be influenced by their different daily workloads.
Particularly, since Study 2 and Study 3 took place during the COVID-19 pandemic, the
external activities may impact the task engagement. That makes our research necessary to
develop new laboratory-based or naturalistic designs to assess the relationships between
prospective memory and procrastination. Focus on the procrastinators’ behaviour could allow
us to observe the behaviour in the absence of subjective biases and explore the underlying

cognitive mechanism of procrastination.

5.6 Directions for Future Research and Procrastination Interventions
5.6.1 Directions for Future Research

Even though there is plenty of procrastination research that bear fruitful findings, the
procrastination may be oversimplified in practical research work from some perspectives, the

neglected cognitive mechanisms and the underlying behavioural process, for example.
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Expanding from the investigated role of prospective memory in this thesis, the
procrastination research would be greatly improved through addressing specific questions
regarding its potential cognitive and behavioural process. For example, given the behavioural
and temporal nature of procrastination, how does procrastination happen in a time frame?
What cognitive mechanisms are involved in these behavioural processes?

Extended from the findings about the role of subjective time perspective regarding the
relationship between prospective memory and procrastination, another important avenue for
future research is whether objective time recognition(i.e., time perception) explains the
relationships between these two domains. Time perception refers to the ability to accurately
perceive the passage of time (Block & Zakay, 2008). In order to complete an intended task
within a duration, one may not only need to remember the task-related information (e.g.,
when does he/she plan to take action) but also the duration of the task (e.g., how much time
rest for completing the task). Basically, the time perception does not simply reflect the actual
duration of an event, but relies on other factors. Research reveals that the remembered
duration of an event is impacted by the process-context, for example, individuals tend to
overestimate the duration under emotional-context (Brunot, 2004; Droit-Volet, 2013). Given
the highlighted role of negative affect in procrastination and the detected mediating effect of
future time orientation between prospective memory and procrastination, the time perception
seems to be a particularly important variable to consider with regard to the problem of
procrastination. Steel (2007) has firstly proposed the potential role of time perception in
procrastination in his systematic review work. But, so far, there is no evidence to support this
view. Research shows that procrastination was associated negatively with future time
orientation (Ferrari & Diaz-Morales, 2007), and our results have replicated this finding. It is

urgent for the future researchers to consider time perception in order to better understand the
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cognitive underpinnings of procrastination. Building on this, the temporal view of
procrastination could be further developed.

Given the continuing arguments on the procrastination definition and its related
concepts, it is premature to conclude that procrastination performance assessment is better
than self-report measure. However, the existing literature on behavioural procrastination and
behavioural procedures (as well as other cognitive domains, including cognitive process,
prospective memory) generally supports this contention. An over-reliance on self-report
measures of procrastination, which reflect more general and habitual information, and a lack
of attention to potentially cognitive underpinnings has raised questions about whether the
results from self-report measures could directly reflect the links of potential factors to
procrastination and exert the influence on procrastination.

Besides, the variation in secondary outcome from self-reported measures made it
more and more necessary for researchers to consider the objective measures in order to
aggregate the research results. Fortunately, there are groups of researchers who have set up
designs with behavioural measures to test procrastination which have been tested with good
validity compared with self-report measures. Introducing the multiple approach to
procrastination research will help us to better understand and better explain procrastination.
For instance, it permits more scope for understanding individual differences in behavioural
processes (e.g., under task anxiety, why someone is prone to procrastinate while others could
take actions and complete tasks in time), because peoples’ behaviours may differ in the
degree to which they perceive their ability or are influenced by objective cognitive capacity.
So it would be interesting for future research to consider this point and conduct studies to

address this.
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5.6.2 Directions for Procrastination Interventions

Based on overall findings about the role of prospective memory in procrastination, it
could be implied that interventions focusing on improving people’s awareness of what they
planned to do in the future and paying more attention to the positive side of intended tasks
may have effects on reducing procrastination. The episodic future thinking, for example,
seems to be promising as a procrastination intervention. Basically, episodic future thinking
refers to the ability to travel forward in time and pre-experience prospective events (Atance &
O'Neill, 2001). One might be tempted to be engaged in more pleasant activities and irrational
delay the intended task when there is a disconnection between present and future.
Alternatively, one might be motivated and take action to reach the future goal when they
prospectively think about tasks. This proposition could be consistent with the suggestion that
the episodic future thinking could help people to make more rational decisions, as people
tend to neglect current motivations when previewing distant events and relevant outcomes
(Boyer, 2008; Sasse et al., 2015). Besides, our studies highlighted the role of the positive
future time perspective. As present-future disconnection is often the case in procrastination
(Sirois & Pychyl, 2013; Steel, 2007), targeted attempts to foster such tendency may
particularly benefit individuals who are likely to forget the intended task and tend to
procrastinate.

There are several reasons why episodic future thinking could be a potential
intervention for reducing procrastination. One consideration is that there are potential
boundary conditions under which task forgetting may contribute to procrastination. It was
noted during the current research that procrastination is negatively associated with
prospective memory. Episodic future thinking may enable individuals to recognise their
future intention and and get them familiar with when they plan to take action, which may

help procrastinators to remember to take action on their own, and thus, reduce
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procrastination. This interpretation could be supported by Krause and Freund’s (2016) finding
that focusing on the process of the intended task is linked to lower levels of procrastination,
and this is consistent with the previous notion that lacking attention to the intended task may
count for procrastination. Another reason to propose the episodic future thinking in reducing
procrastination is that episodic future thinking is a reliable interference to reduce the effects
of delay discounting (Rung & Madden, 2018). It is possible that episodic future thinking
applies to situations in which people could be motivated by thinking about future tasks and
taking action. Furthermore, it has also been investigated that guided episodic thinking could
increase anticipated pleasure for positive future events and evoke behavioural intention
(Hallford et al., 2020), which provides evidence to support our argument. However, it should
be noted that the content of episodic future thinking is not future task specialised and there is
not enough evidence existing yet to indicate whether remembering future tasks is the case, so
it is possible that the episodic future thinking focused on intended tasks and positive sides of

the tasks are more effective than others.

5.7 General Conclusion

Throughout the thesis, the results point to the importance of the relevant cognitive
factors featured in procrastination. The findings offer persuasive evidence for the role of
prospective memory in procrastination, implying that individuals who believe that they are
not capable of successfully remembering and completing intended tasks would be more likely
to procrastinate, and lack of ability of prospective memory may contribute to dilatory
behaviour. But no cause—effect can be established from current data due to the cross-sectional
designs. Even though the mediation models support the assumption that prospective memory
may contribute to procrastination, longitudinal designs are required in future research to
better investigate whether prospective memory has effects on procrastination. This thesis also

features in investigating the role of prospective memory in the relationship between
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procrastination and negative affect, which suggests that people may be more likely to
procrastinate as they only consider negative aspects and forget the positives about intended
tasks. The mediation models in this thesis suggest that negative affect and time perspective
could be the potential concepts to explain the association between prospective memory and
procrastination. This could be a novel approach to explore the potential cognitive
mechanisms of procrastination and contribute to a better understanding of this problematic
behaviour. Hence, interventions that help people remember what they planned to do and pay
more attention to the positives of intended tasks could be important to reduce and prevent
procrastination. However, these findings call into question the validity of current
procrastination measures which may confound voluntary delay and other types of delay.
Ultimately, it might be a problem of theoretical argumentation on the distinctions between
procrastination and behavioural delay. Given the behavioural and temporal nature of
procrastination, it may be promising and important for future research to consider other types
of delays in addition to voluntary delay to explain how procrastination happens. By doing so,

it could broaden how we think about the mechanisms underlying procrastination.



145

References

Aberle, 1., & Kliegel, M. (2010). Time-based prospective memory performance in young
children. European Journal of Developmental Psychology, 7(4), 419—431.

https://doi.org/10.1080/17405620802507707

Allen, P. A., Kaut, K. P,, Lord, R. G., Hall, R. J., Grabbe, J. W., & Bowie, T. (2005). An
Emotional Mediation Theory of Differential Age Effects in Episodic and Semantic
Memories. Experimental Aging Research, 31(4), 355-391.

https://doi.org/10.1080/03610730500206642

Altgassen, A. ., Scheres, A. P. ., & Edel, M. . (2019). Prospective memory (partially)
mediates the link between ADHD symptoms and procrastination. Attention Deficit
and Hyperactivity Disorders, 11(1), 59-71.

https://doi.org/10.1007/s12402-018-0273-x

Atance, C. M., & O'Neill, D. K. (2001). Episodic future thinking. 7rends in Cognitive

Sciences, 5(12), 533—539. https://doi.org/10.1016/S1364-6613(00)01804-0

Bandura, A. (1977). Self-efficacy: Toward a unifying theory of behavioral change.

Psychological Review, 84(2), 191-215. https://doi.org/10.1037/0033-295X.84.2.191

Barkley, R. A. (1997). ADHD and the nature of self-control. New York:Guilford Press.
Baron, R. M., & Kenny, D. A. (1986). The Moderator-Mediator Variable Distinction in Social
Psychological Research. Journal of Personality and Social Psychology, 51(6),

1173-1182. https://doi.org/10.1037/0022-3514.51.6.1173

Barrouillet, P., De Paepe, A., & Langerock, N. (2011). Time causes forgetting from working
memory. Psychonomic Bulletin & Review, 19(1), 87-92.

https://doi.ore/10.3758/s13423-011-0192-8

Battaglini, E., Liddell, B. J., Das, P., Malhi, G. S., Felmingham, K., & Bryant, R. A. (2018).

An investigation of potential neural correlates of intrusive retrieval of distressing


https://doi.org/10.1080/17405620802507707
https://doi.org/10.1080/03610730500206642
https://doi.org/10.1007/s12402-018-0273-x
https://doi.org/10.1016/S1364-6613(00)01804-0
https://doi.org/10.1037/0033-295X.84.2.191
https://doi.org/10.1037/0022-3514.51.6.1173
https://doi.org/10.3758/s13423-011-0192-8

146

memories. Journal of Behavior Therapy and Experimental Psychiatry, 58, 60—-67.

https://doi.org/10.1016/j.jbtep.2017.08.004

Baumeister, R. F., Heatherton, T. F., & Tice, D. M. (1994). Losing control : how and why
people fail at self-regulation. Academic Press.

Baumeister, R. F., Bratslavsky, E., Muraven, M., & Tice, D. M. (1998). Ego Depletion.
Journal of Personality and Social Psychology, 74(5), 1252—1265.

https://doi.org/10.1037/0022-3514.74.5.1252

Beaman, C. P., & Morton, J. (2000). The separate but related origins of the recency effect and
the modality effect in free recall. Cognition, 77(3), B59—B65.
https://doi.org/10.1016/S0010-0277(00)00107-4

Beaudoin, M., & Desrichard, O. (2011). Are Memory Self-Efficacy and Memory
Performance Related? A Meta-Analysis. Psychological Bulletin, 137(2), 211-241.

https://doi.ore/10.1037/a0022106

Benoit, R., & Anderson, M. (2012). Opposing Mechanisms Support the Voluntary Forgetting
of Unwanted Memories. Neuron (Cambridge, Mass.), 76(2), 450—460.

https://doi.org/10.1016/j.neuron.2012.07.025

Bisby, J., & Burgess, N. (2017). Differential effects of negative emotion on memory for items
and associations, and their relationship to intrusive imagery. Current Opinion in

Behavioral Sciences, 17, 124-132. https://doi.org/10.1016/j.cobeha.2017.07.012

Bjork, R. A., & Whitten, W. B. (1974). Recency-sensitive retrieval processes in long-term
free recall. Cognitive Psychology, 6(2), 173—189.

https://doi.org/10.1016/0010-0285(74)90009-7

Blaney, P. H. (1986). Affect and Memory. Psychological Bulletin, 99(2), 229-246.

https://doi.org/10.1037/0033-2909.99.2.229

Block, R. A., & Zakay, D. (2008). Timing and remembering the past, the present, and the


https://doi.org/10.1016/j.jbtep.2017.08.004
https://doi.org/10.1037/0022-3514.74.5.1252
https://doi.org/10.1016/S0010-0277(00)00107-4
https://doi.org/10.1037/a0022106
https://doi.org/10.1016/j.neuron.2012.07.025
https://doi.org/10.1016/j.cobeha.2017.07.012
https://doi.org/10.1016/0010-0285(74)90009-7
https://doi.org/10.1037/0033-2909.99.2.229

147

future. Psychology of time, 367-394.

https://www.google.co.uk/books/edition/Psychology of Time/oW{f20gH3aJYC?hl=e

Blunt, A. K., & Pychyl, T. A. (2000). Task aversiveness and procrastination: a
multi-dimensional approach to task aversiveness across stages of personal projects.
Personality and Individual Differences, 28(1), 153—167.

https://doi.org/10.1016/S0191-8869(99)00091-4

Blunt, A., & Pychyl, T. A. (2005). Project systems of procrastinators: a personal
project-analytic and action control perspective. Personality and Individual

Differences, 38(8), 1771-1780. https://doi.org/10.1016/j.paid.2004.11.019

Boniwell, 1., & Zimbardo, P. G. (2015). Balancing time perspective in pursuit of optimal
functioning. Positive psychology in practice: Promoting human flourishing in work,
health, education, and everyday life, 223-236.
https://onlinelibrary.wiley.com/doi/abs/10.1002/9781118996874.ch13

Bosse, T. (2017). On Computational Models of Emotion Regulation and Their Applications
Within HCI. In M. Jeon (Ed.), Emotions and Affect in Human Factors and
Human-Computer Interaction Elsevier, 311-337.

https://www.sciencedirect.com/science/article/p1i/B9780128018514000136

Bowen, H. J., Marchesi, M. L., & Kensinger, E. A. (2020). Reward motivation influences
response bias on a recognition memory task. Cognition, 203, 104337-104337.

https://doi.org/10.1016/i.cognition.2020.104337

Boyer, P. (2008). Evolutionary economics of mental time travel? Trends in Cognitive

Sciences, 12(6), 219-224. https://doi.org/10.1016/].tics.2008.03.003

Brandimonte, M., Einstein, Gilles O., & McDaniel, Mark A. (1996). Prospective memory:


https://www.google.co.uk/books/edition/Psychology_of_Time/oWf2OqH3aJYC?hl=en&gbpv=1&dq=Block+%26+Zakay,+2006%3B+2008&pg=PA367&printsec=frontcover
https://www.google.co.uk/books/edition/Psychology_of_Time/oWf2OqH3aJYC?hl=en&gbpv=1&dq=Block+%26+Zakay,+2006%3B+2008&pg=PA367&printsec=frontcover
https://www.google.co.uk/books/edition/Psychology_of_Time/oWf2OqH3aJYC?hl=en&gbpv=1&dq=Block+%26+Zakay,+2006%3B+2008&pg=PA367&printsec=frontcover
https://doi.org/10.1016/S0191-8869(99)00091-4
https://doi.org/10.1016/j.paid.2004.11.019
https://onlinelibrary.wiley.com/doi/abs/10.1002/9781118996874.ch13
https://www.sciencedirect.com/science/article/pii/B9780128018514000136
https://doi.org/10.1016/j.cognition.2020.104337
https://doi.org/10.1016/j.tics.2008.03.003

148

Theory and applications. Mahwah, N.J.: L. Erlbaum.

Braun, V., & Clarke, V. (2006). Using thematic analysis in psychology. Qualitative Research

in Psychology, 3(2), 77-101. https://doi.org/10.1191/1478088706gp0630a

Braun, V., & Clarke, V. (2022). Thematic analysis : a practical guide. Los
Angeles: SAGE.

Brown, T. I., Gagnon, S. A., & Wagner, A. D. (2020). Stress Disrupts Human
Hippocampal-Prefrontal Function during Prospective Spatial Navigation and Hinders
Flexible Behavior. Current Biology, 30(10), 1821-1833.¢8.

https://doi.org/10.1016/j.cub.2020.03.006

Brownlow, S., & Reasinger, R. D. (2000). Putting off until tomorrow what is better done
today: Academic procrastination as a function of motivation toward college work.
Journal of social behavior and personality, 15(5), 15.

https://www.proquest.com/openview/a2892fd3020608d235077b633fc6871/17pg-orig

site=gscholar&cbl=1819046

Brunot, S. (2004). Perception of the duration of emotional events. Cognition & Emotion.,

18(6), 849-858. https://doi.org/info:doi/

Bruyneel, S. D., Dewitte, S., Franses, P. H., & Dekimpe, M. G. (2009). I felt low and my
purse feels light: depleting mood regulation attempts affect risk decision making.
Journal of Behavioral Decision Making, 22(2), 153—-170.
https://doi.org/10.1002/bdm.619

Buchanan, T. W. (2007). Retrieval of Emotional Memories. Psychological Bulletin, 133(5),

761-779. https://doi.org/10.1037/0033-2909.133.5.761

Buckner, R. L., & Carroll, D. C. (2007). Self-projection and the brain. Trends in Cognitive

Sciences, 11(2), 49-57. https://doi.org/10.1016/j.tics.2006.11.004

Burt, C. D., & Kemp, S. (1994). Construction of activity duration and time management


https://doi.org/10.1191/1478088706qp063oa
https://doi.org/10.1016/j.cub.2020.03.006
https://www.proquest.com/openview/a289f2fd3020608d235077b633fc687f/1?pq-origsite=gscholar&cbl=1819046
https://www.proquest.com/openview/a289f2fd3020608d235077b633fc687f/1?pq-origsite=gscholar&cbl=1819046
https://doi.org/info:doi/
https://doi.org/10.1002/bdm.619
https://doi.org/10.1037/0033-2909.133.5.761
https://doi.org/10.1016/j.tics.2006.11.004

149

potential. Applied Cognitive Psychology, 8(2), 155-168.
https://onlinelibrary.wiley.com/doi/abs/10.1002/acp.2350080206

Carelli, M. G., Wiberg, B., & Wiberg, M. (2011). Development and Construct Validation of
the Swedish Zimbardo Time Perspective Inventory. European Journal of
Psychological Assessment : Official Organ of the European Association of
Psychological Assessment, 27(4), 220-227.

https://doi.org/10.1027/1015-5759/a000076

Carpenter, J. (2002). Data Analysis by Resampling: Concepts and Applications [Review of
Data Analysis by Resampling: Concepts and Applications]. Biometrics, 58(1),
258-259. International Biometric Society.

Castel, A. D., McGillivray, S., & Friedman, M. C. (2012). Metamemory and memory
efficiency in older adults: Learning about the benefits of priority processing and
value-directed remembering. In M. Naveh-Benjamin & N. Ohta (Eds.), Memory and
aging: Current issues and future directions. Psychology Press, 245-270.
https://psycnet.apa.org/record/2011-30148-010

Chowdhury, S. F., & Pychyl, T. A. (2018). A critique of the construct validity of active
procrastination. Personality and Individual Differences, 120, 7-12.

https://doi.org/10.1016/i.paid.2017.08.016

Chun Chu, A. H., & Choi, J. N. (2005). Rethinking Procrastination: Positive Effects of
"Active" Procrastination Behavior on Attitudes and Performance. The Journal of

Social Psychology, 145(3), 245-264. https://doi.org/10.3200/SOCP.145.3.245-264

Cohen, J. (1977). Statistical power analysis for the behavioral sciences (Revised edition.).
Academic Press.
D'Argembeau, A., Renaud, O., & Van der Linden, M. (2011). Frequency, characteristics and

functions of future-oriented thoughts in daily life. Applied Cognitive Psychology,


https://onlinelibrary.wiley.com/doi/abs/10.1002/acp.2350080206
https://doi.org/10.1027/1015-5759/a000076
https://psycnet.apa.org/record/2011-30148-010
https://doi.org/10.1016/j.paid.2017.08.016
https://doi.org/10.3200/SOCP.145.3.245-264

150

25(1), 96-103. https://doi.org/10.1002/acp.1647

D'Argembeau, A., & Van der Linden, M. (2008). Remembering pride and shame:
Self-enhancement and the phenomenology of autobiographical memory. Memory

(Hove), 16(5), 538—547. https://doi.org/10.1080/09658210802010463

deBettencourt, M. T., Norman, K. A., & Turk-Browne, N. B. (2017). Forgetting from lapses
of sustained attention. Psychonomic Bulletin & Review, 25(2), 605-611.

https://doi.org/10.3758/s13423-017-1309-5

Deci, E. L., & Ryan, R. M. (1980). The empirical exploration of intrinsic motivational
processes. Advances in Experimental Social Psychology, 13, 39-80. Academic
Press. https://www.sciencedirect.com/science/article/abs/pii/S0065260108601306

Deci, E. L., & Ryan, R. M. (2000). The "What" and "Why" of Goal Pursuits: Human Needs
and the Self-Determination of Behavior. Psychological Inquiry, 11(4), 227-268.

https://doi.org/10.1207/S15327965PL11104_01

Demblon, J., & D'Argembeau, A. (2016). Networks of prospective thoughts: The
organisational role of emotion and its impact on well-being. Cognition and Emotion,

30(3), 582-591. https://doi.org/10.1080/02699931.2015.1015967

Dev, D. K., Wardell, V., Checknita, K. J., Te, A. A., Petrucci, A. S., Le, M. L., Madan, C. R.,
& Palombo, D. J. (2022). Negative Emotion Enhances Memory for the Sequential
Unfolding of a Naturalistic Experience. Journal of Applied Research in Memory and
Cognition. https://doi.org/10.1037/mac0000015

Dewitte, S., & Schouwenburg, H. C. (2002). Procrastination, temptations, and incentives: the
struggle between the present and the future in procrastinators and the punctual.

European Journal of Personality, 16(6), 469—489. https://doi.org/10.1002/per.461

Diaz-Morales, J. F., & Ferrari, J. R. (2015). More time to procrastinators: The role of time

perspective. In Time perspective theory, review, research and application,


https://doi.org/10.1002/acp.1647
https://doi.org/10.1080/09658210802010463
https://doi.org/10.3758/s13423-017-1309-5
https://www.sciencedirect.com/science/article/abs/pii/S0065260108601306
https://doi.org/10.1207/S15327965PLI1104_01
https://doi.org/10.1080/02699931.2015.1015967
https://doi.org/10.1037/mac0000015
https://doi.org/10.1002/per.461

151

305-321. Springer, Cham.
https://link.springer.com/chapter/10.1007/978-3-319-07368-2_20

Diaz-Morales, J. F., Ferrari, J. R., & Cohen, J. R. (2008). Indecision and Avoidant
Procrastination: The Role of Morningness-Eveningness and Time Perspective in
Chronic Delay Lifestyles. The Journal of General Psychology, 135(3), 228-240.

https://doi.org/10.3200/GENP.135.3.228-240

Droit-Volet, S. (2013). Time perception, emotions and mood disorders. Journal of
Physiology, Paris, 107(4), 255-264. https://doi.org/10.1016/j.jphysparis.2013.03.005

Dryden, W. (2009). Rational emotive behaviour therapy: Distinctive features. London, UK:
Routledge.

Easterbrook, J. A. (1959). The effect of emotion on cue utilization and the organization of

behavior. Psychological Review, 66(3), 183-201. https://doi.org/10.1037/h0047707

Efron, B., & Tibshirani, R. (1993). An introduction to the bootstrap. Chapman & Hall.
Einstein, G. O., & McDaniel, M. A. (1990). Normal Aging and Prospective Memory. Journal
of Experimental Psychology. Learning, Memory, and Cognition, 16(4), 717-726.

https://doi.org/10.1037/0278-7393.16.4.717

Einstein, G. O., McDaniel, M. A., Manzi, M., Cochran, B., & Baker, M. (2000). Prospective
Memory and Aging. Psychology and Aging, 15(4), 671-683.

https://doi.org/10.1037/0882-7974.15.4.671

Einstein, G. O., McDaniel, M. A., Smith, R. E., & Shaw, P. (1998). Habitual Prospective
Memory and Aging: Remembering Intentions and Forgetting Actions. Psychological

Science, 9(4), 284-288. https://doi.org/10.1111/1467-9280.00056

Englert, C. (2019). The self-regulation of human performance: A critical discussion and
future directions for self-control research. Performance Enhancement & Health

(Oxford), 6(3-4), 156—157. https://doi.org/10.1016/1.peh.2019.04.001



https://link.springer.com/chapter/10.1007/978-3-319-07368-2_20
https://doi.org/10.3200/GENP.135.3.228-240
https://doi.org/10.1016/j.jphysparis.2013.03.005
https://doi.org/10.1037/h0047707
https://doi.org/10.1037/0278-7393.16.4.717
https://doi.org/10.1037/0882-7974.15.4.671
https://doi.org/10.1111/1467-9280.00056
https://doi.org/10.1016/j.peh.2019.04.001

152

Ericson, K. M. M. (2011). Forgetting we forget. Journal of the European Economic

Association, 9(1), 43—60. https://doi.org/10.1111/].1365-2966.2010.01005.x

Ericson, K. M. M. (2017). On the interaction of memory and procrastination. Journal of the

European Economic Association, 15(3), 692-719. https://doi.org/10.1093/jeca/jvw015

Eysenck, M. W., & Groome, D. E. (2020). Forgetting: Explaining memory failure. Sage
Publications Ltd.

Faul, F., Erdfelder, E., Lang, A.-G., & Buchner, A. (2007). GPower 3: A flexible statistical
power analysis program for the social, behavioral, and biomedical sciences. Behavior

Research Methods, 39(2), 175-191. https://doi.org/10.3758/BF03193146

Ferrari, J. R. (1991). Self-handicapping by procrastinators: Protecting self-esteem,
social-esteem, or both? Journal of Research in Personality, 25(3), 245-261.

https://doi.org/10.1016/0092-6566(91)90018-L

Ferrari, J. R. (1994). Dysfunctional procrastination and its relationship with self-esteem,
interpersonal dependency, and self-defeating behaviors. Personality and Individual

Differences, 17(5), 673—679. https://doi.org/10.1016/0191-8869(94)90140-6

Ferrari, J. R. (2001). Procrastination as self-regulation failure of performance: effects of
cognitive load, self-awareness, and time limits on 'working best under pressure'

European Journal of Personality, 15(5), 391-406. https://doi.org/10.1002/per.413

Ferrari, J. R., & Diaz-Morales, J. F. (2007). Procrastination: Different time orientations
reflect different motives. Journal of Research in Personality, 41(3), 707-714.

https://doi.org/10.1016/1.irp.2006.06.006

Ferrari, J. R., & Johnson, J. L. (1995). Procrastination and Task Avoidance [electronic
resource] : Theory, Research, and Treatment (1st ed. 1995.). New York, NY: Springer
US : Imprint: Springer.

Ferrari, J. R., & Scher, S. J. (2000). Toward an understanding of academic and nonacademic


https://doi.org/10.1111/j.1365-2966.2010.01005.x
https://doi.org/10.1093/jeea/jvw015
https://doi.org/10.3758/BF03193146
https://doi.org/10.1016/0092-6566(91)90018-L
https://doi.org/10.1016/0191-8869(94)90140-6
https://doi.org/10.1002/per.413
https://doi.org/10.1016/j.jrp.2006.06.006

153

tasks procrastinated by students : The use of daily logs. Psychology in the Schools,

37(4),359-366.

https://onlinelibrary.wiley.com/doi/abs/10.1002/1520-6807(200007)37:4%3C367::Al

D-PITS7%3E3.0.CO:2-Y

Fisher, C. D., Minbashian, A., Beckmann, N., & Wood, R. E. (2013). Task appraisals,
emotions, and performance goal orientation. Journal of Applied Psychology, 98(2),

364-373. https://doi.org/10.1037/a0031260

Flett, A. L., Haghbin, M., & Pychyl, T. A. (2016). Procrastination and Depression from a
Cognitive Perspective: An Exploration of the Associations Among Procrastinatory
Automatic Thoughts, Rumination, and Mindfulness. Journal of Rational-Emotive and
Cognitive-Behavior Therapy, 34(3), 169-186.

https://doi.org/10.1007/s10942-016-0235-1

Foster, J. F. (2007). Procrastination and Perfectionism: Connections, Understandings, and
Control. Gifted Education International, 23(3), 264-272.
https://doi.org/10.1177/026142940702300307

Frederick, S., Loewenstein, G., & O'Donoghue, T. (2002). Time Discounting and Time
Preference: A Critical Review. Journal of Economic Literature, 40(2), 351-401.

https://doi.ore/10.1257/002205102320161311

Fredrickson, B. L., & Branigan, C. (2005). Positive emotions broaden the scope of attention
and thought-action repertoires. Cognition and Emotion, 19(3), 313-332.

https://doi.org/10.1080/02699930441000238

Fritz, M. S., & MacKinnon, D. P. (2007). Required Sample Size to Detect the Mediated
Effect. Psychological Science, 18(3), 233-239.

https://doi.org/10.1111/1.1467-9280.2007.01882.x

Gilbert, S. J. (2015). Strategic use of reminders: Influence of both domain-general and


https://onlinelibrary.wiley.com/doi/abs/10.1002/1520-6807(200007)37:4%3C367::AID-PITS7%3E3.0.CO;2-Y
https://onlinelibrary.wiley.com/doi/abs/10.1002/1520-6807(200007)37:4%3C367::AID-PITS7%3E3.0.CO;2-Y
https://doi.org/10.1037/a0031260
https://doi.org/10.1007/s10942-016-0235-1
https://doi.org/10.1177/026142940702300307
https://doi.org/10.1257/002205102320161311
https://doi.org/10.1080/02699930441000238
https://doi.org/10.1111/j.1467-9280.2007.01882.x

154

task-specific metacognitive confidence, independent of objective memory ability.
Consciousness and Cognition, 33, 245-260.

https://doi.org/10.1016/j.concog.2015.01.006

Graf, P., & Uttl, B. (2001). Prospective Memory: A New Focus for Research. Consciousness
and Cognition, 10(4), 437—450. https://doi.org/10.1006/cc0g.2001.0504

Grider, R. C. (2008). Discriminating between changes in bias and changes in accuracy for
recognition memory of emotional stimuli. Memory & Cognition., 36(5), 933-946.
https://doi.org/info:doi/

Gross, J. (2007). Handbook of emotion regulation. New York ; London: Guilford.

Gross, J. (2010). Emotion regulation: Affective, cognitive, and social consequences.
Psychophysiology, 39(3), 281-291.

Gross, J. (2013). Emotion Regulation: Taking Stock and Moving Forward. Emotion, 13(3),
359-365.

Grund, A., & Fries, S. (2018). Understanding procrastination: A motivational approach.
Personality and Individual Differences, 121, 120—-130.

https://doi.ore/10.1016/.paid.2017.09.035

Grunschel, C., Patrzek, J., & Fries, S. (2013). Exploring reasons and consequences of

academic procrastination: an interview study. European Journal of Psychology of

Education, 28(3), 841-861. https://doi.org/10.1007/s10212-012-0143-4

Gustavson, D. E., Miyake, A., Hewitt, J. K., & Friedman, N. P. (2014). Genetic Relations
Among Procrastination, Impulsivity, and Goal-Management Ability: Implications for
the Evolutionary Origin of Procrastination. Psychological Science, 25(6), 1178—1188.

https://doi.org/10.1177/0956797614526260

Gustavson, D. E., Miyake, A., Hewitt, J. K., & Friedman, N. P. (2015). Understanding the

Cognitive and Genetic Underpinnings of Procrastination: Evidence for Shared


https://doi.org/10.1016/j.concog.2015.01.006
https://doi.org/10.1006/ccog.2001.0504
https://doi.org/info:doi/
https://doi.org/10.1016/j.paid.2017.09.035
https://doi.org/10.1007/s10212-012-0143-4
https://doi.org/10.1177/0956797614526260

155

Genetic Influences With Goal Management and Executive Function Abilities. Journal
of Experimental Psychology. General, 144(6), 1063—1079.
https://doi.org/10.1037/xge0000110

Héfner, A., & Stock, A. (2010). Time Management Training and Perceived Control of Time
at Work. The Journal of Psychology, 144(5), 429—-447.

https://doi.org/10.1080/00223980.2010.496647

Haggard, P., & Clark, S. (2003). Intentional action: Conscious experience and neural
prediction. Consciousness and Cognition, 12(4), 695-707.

https://doi.org/10.1016/S1053-8100(03)00052-7

Haghbin, M., McCaffrey, A., & Pychyl, T. A. (2012). The Complexity of the Relation
between Fear of Failure and Procrastination. Journal of Rational-Emotive and
Cognitive-Behavior Therapy, 30(4), 249-263.

https://doi.ore/10.1007/s10942-012-0153-9

Haghbin, M., & Pychyl, T. A. (2015). Measuring prototypes of delay using a vignette
approach: Development and validation of the delay questionnaire. In 9th Biennial
Procrastination Research Conference. Bielefeld, Germany.

Hallford, D. J., Farrell, H., & Lynch, E. (2020). Increasing Anticipated and Anticipatory
Pleasure Through Episodic Thinking. Emotion (Washington, D.C.), 22(4), 690-700.

https://doi.ore/10.1037/emo0000765

Hang Choy, E. E., & Cheung, H. (2018). Time perspective, control, and affect mediate the
relation between regulatory mode and procrastination. PloS One, 13(12),

€0207912-e0207912. https://doi.org/10.1371/journal.pone.0207912

Hashtroudi, S., Johnson, M. K., Vnek, N., & Ferguson, S. A. (1994). Aging and the effects of
affective and factual focus on source monitoring and recall. Psychology and Aging,

9(1), 160-170. https://doi.org/10.1037/0882-7974.9.1.160



https://doi.org/10.1037/xge0000110
https://doi.org/10.1080/00223980.2010.496647
https://doi.org/10.1016/S1053-8100(03)00052-7
https://doi.org/10.1007/s10942-012-0153-9
https://doi.org/10.1037/emo0000765
https://doi.org/10.1371/journal.pone.0207912
https://doi.org/10.1037/0882-7974.9.1.160

156

Hayes, A. F. (2013). Introduction to mediation, moderation, and conditional process
analysis : a regression-based approach. The Guilford Press.

Heathcote, A., Loft, S., Remington, R.W. (2015). Slow down and remember to remember! A
delay theory of prospective memory costs. Psychological Review, 122, 376—410.

Heatherton, T. F., & Wagner, D. D. (2010). Cognitive neuroscience of self-regulation failure.
Trends in Cognitive Sciences, 15(3), 132—139.

https://doi.org/10.1016/].tics.2010.12.005

Hensley, L. C. (2014). Reconsidering active procrastination: Relations to motivation and
achievement in college anatomy. Learning and Individual Differences, 36, 157—-164.
https://doi.org/10.1016/1.1indif.2014.10.012

Heuer, D. (1992). Remembering emotional events. Memory & Cognition., 20(3), 277-290.

https://doi.org/info:doi/

Himmler, O., Jackle, R., & Weinschenk, P. (2019). Soft Commitments, Reminders, and
Academic Performance. American Economic Journal: Applied Economics, 11(2),
114-142.

Hockley, W. E., & Cristi, C. (1996). Tests of encoding tradeoffs between item and associative
information. Memory & Cognition, 24(2), 202-216.

https://link.springer.com/article/10.3758/BF03200881

Hostler, T. J., Wood, C., & Armitage, C. J. (2018). The influence of emotional cues on
prospective memory: a systematic review with meta-analyses. Cognition and

Emotion, 32(8), 1578—1596. https://doi.org/10.1080/02699931.2017.1423280

Janssen, T., & Carton, J. S. (1999). The Effects of Locus of Control and Task Difficulty on
Procrastination. The Journal of Genetic Psychology, 160(4), 436—442.

https://doi.org/10.1080/00221329909595557

Kanfer, F. H., & Karoly, P. (1972). Self-control: A behavioristic excursion into the lion's den.


https://doi.org/10.1016/j.tics.2010.12.005
https://doi.org/10.1016/j.lindif.2014.10.012
https://doi.org/info:doi/
https://link.springer.com/article/10.3758/BF03200881
https://doi.org/10.1080/02699931.2017.1423280
https://doi.org/10.1080/00221329909595557

157

Behavior Therapy, 3(3), 398—416. https://doi.org/10.1016/S0005-7894(72)80140-0

Katz, 1., Eilot, K., & Nevo, N. (2013). “I’ll do it later”: Type of motivation, self-efficacy and
homework procrastination. Motivation and Emotion, 38(1), 111-119.

https://doi.org/10.1007/s11031-013-9366-1

Kensinger, E. (2003). Memory enhancement for emotional words: Are emotional words more
vividly remembered than neutral words? Memory & Cognition., 31(8), 1169—1180.

https://doi.org/info:doi/

Kensinger, E. A. (2004). Remembering Emotional Experiences: The Contribution of Valence
and Arousal. Reviews in the Neurosciences, 15(4), 241-252.
https://doi.org/10.1515/REVNEURO.2004.15.4.241

Kensinger, E. A. (2007). How negative emotion enhances the visual specificity of a memory.

Journal of Cognitive Neuroscience, 19(11), 1872—1887. https://doi.org/info:doi/

Kern, R. P,, Libkuman, T. M., Otani, H., & Holmes, K. (2005). Emotional Stimuli, Divided
Attention, and Memory. Emotion (Washington, D.C.), 5(4), 408-417.
https://doi.org/10.1037/1528-3542.5.4.408

Kiger, M. E., & Varpio, L. (2020). Thematic analysis of qualitative data: AMEE Guide No.
131. Medical Teacher, 42(8), 846—854.

https://doi.org/10.1080/0142159X.2020.1755030

Kim, S., Fernandez, S., & Terrier, L. (2017). Procrastination, personality traits, and academic
performance: When active and passive procrastination tell a different story.
Personality and Individual Differences, 108, 154-157.

https://doi.ore/10.1016/.paid.2016.12.021

Kim, K. R., & Seo, E. H. (2015). The relationship between procrastination and academic

performance: A meta-analysis. Personality and Individual Differences, 82, 26-33.

https://doi.org/10.1016/j.paid.2015.02.038


https://doi.org/10.1016/S0005-7894(72)80140-0
https://doi.org/10.1007/s11031-013-9366-1
https://doi.org/info:doi/
https://doi.org/10.1515/REVNEURO.2004.15.4.241
https://doi.org/info:doi/
https://doi.org/10.1037/1528-3542.5.4.408
https://doi.org/10.1080/0142159X.2020.1755030
https://doi.org/10.1016/j.paid.2016.12.021
https://doi.org/10.1016/j.paid.2015.02.038

158

Kirby, K. N., & Herrnstein, R. J. (1995). Preference Reversals Due to Myopic Discounting of

Delayed Reward. Psychological Science, 6(2), 83—89.

https://doi.org/10.1111/1.1467-9280.1995.tb00311.x

Kirby, K. N., & MarakoviC, N. N. (1996). Delay-discounting probabilistic rewards: Rates

decrease as amounts increase. Psychonomic Bulletin & Review, 3(1), 100—104.

https://doi.org/10.3758/BF03210748

Klassen, R. M., Krawchuk, L. L., Lynch, S. L., & Rajani, S. (2008). Procrastination and

Motivation of Undergraduates with Learning Disabilities: A Mixed-Methods Inquiry.
Learning Disabilities Research and Practice, 23(3), 137-147.
https://doi.org/10.1111/1.1540-5826.2008.00271 .x

Kliegel, M., Altgassen, M., Hering, A., & Rose, N. S. (2011). A process-model based
approach to prospective memory impairment in Parkinson's disease.
Neuropsychologia, 49(8), 2166-2177.

https://doi.ore/10.1016/j.neuropsychologia.2011.01.024

Kliegel, M., Jager, T., Altgassen, M., & Shum, D. (2008). Clinical neuropsychology of
prospective memory. In M. Kliegel, M. A. McDaniel, & G. O. Einstein (Eds.),
Prospective memory.: Cognitive, neuroscience, developmental, and applied
perspectives (pp. 283-308). New York, NY: Taylor & Francis Group/Lawrence
Erlbaum Associates.

Kliegel, M., & Martin, M. (2003). Prospective memory research: Why is it relevant?

International Journal of Psychology, 38(4), 193—194.

https://doi.org/10.1080/00207590344000114

Kliegel, M., Martin, M., McDaniel, M. A., & Einstein, G. O. (2002). Complex prospective

memory and executive control of working memory: A process model. Psychological


https://doi.org/10.1111/j.1467-9280.1995.tb00311.x
https://doi.org/10.3758/BF03210748
https://doi.org/10.1111/j.1540-5826.2008.00271.x
https://doi.org/10.1016/j.neuropsychologia.2011.01.024
https://doi.org/10.1080/00207590344000114

159

Test and Assessment Modeling, 44(2), 303.

https://www.proquest.com/docview/212182797 ?pg-origsite=gscholar&fromopenview

=true

Klingsieck, K. B. (2013). Procrastination in Different Life-Domains: Is Procrastination
Domain Specific? Current Psychology (New Brunswick, N.J.), 32(2), 175-185.

https://doi.org/10.1007/s12144-013-9171-8

Klingsieck, K. B., Grund, A., Schmid, S., & Fries, S. (2013). Why Students Procrastinate: A
Qualitative Approach. Journal of College Student Development, 54(4), 397-412.

https://doi.org/10.1353/csd.2013.0060

Kljajic, K., Schellenberg, B. J. 1., & Gaudreau, P. (2022). Why Do Students Procrastinate
More in Some Courses Than in Others and What Happens Next? Expanding the
Multilevel Perspective on Procrastination. Frontiers in Psychology, 12,

786249—-786249. https://doi.org/10.3389/fpsyg.2021.786249

Knight, M., Seymour, T. L., Gaunt, J. T., Baker, C., Nesmith, K., & Mather, M. (2007). Aging
and Goal-Directed Emotional Attention. Emotion (Washington, D.C.), 7(4), 705-714.

https://doi.org/10.1037/1528-3542.7.4.705

Kopp, U., & Thone-Otto, A. (2003). Disentangling executive functions and memory
processes in event-based prospective remembering after brain damage: A
neuropsychological study. International Journal of Psychology, 38(4), 229-235.

Krause, K., & Freund, A. M. (2014). Delay or procrastination — A comparison of self-report
and behavioral measures of procrastination and their impact on affective well-being.
Personality and Individual Differences, 63, 75-80.

https://doi.org/10.1016/i.paid.2014.01.050

Krause, K., & Freund, A. M. (2016). It’s in the means: Process focus helps against

procrastination in the academic context. Motivation and Emotion, 40(3), 422-437.


https://www.proquest.com/docview/212182797?pq-origsite=gscholar&fromopenview=true
https://www.proquest.com/docview/212182797?pq-origsite=gscholar&fromopenview=true
https://doi.org/10.1007/s12144-013-9171-8
https://doi.org/10.1353/csd.2013.0060
https://doi.org/10.3389/fpsyg.2021.786249
https://doi.org/10.1037/1528-3542.7.4.705
https://doi.org/10.1016/j.paid.2014.01.050

160

https://doi.org/10.1007/s11031-016-9541-2

Kroese, F. M., & de Ridder, D. T. D. (2016). Health behaviour procrastination: a novel
reasoned route towards self-regulatory failure. Health Psychology Review, 10(3),

313-325. https://doi.org/10.1080/17437199.2015.1116019

Kuhl, J. (1992). A theory of self-regulation: Action versus state orientation,
self-discrimination, and some applications. Applied psychology, 41(2), 97-129.

Lalla, A., & Sheldon, S. (2021). The Effects of Emotional Valence and Perceived Life Stress
on Recalling Personal Experiences and Envisioning Future Events. Emotion

(Washington, D.C.), 21(7), 1392—-1401. https://doi.org/10.1037/emo0001050

Landsiedel, J. & Gilbert, S.J. (2015). Creating external reminders for delayed intentions:
Dissociable influence on “task-positive” and “task-negative” brain networks.
Neurolmage, 104, 231-240.

Lay, C. H. (1986). At last, my research article on procrastination. Journal of Research in
Personality, 20, 474—495.
https://www.sciencedirect.com/science/article/pii/0092656686901273

Lay, C. H. (1990). Working to schedule on personal projects: An assessment of
person-project characteristics and trait procrastination. Journal of social Behavior and
Personality, 5(3), 91.

https://www.proquest.com/docview/1292298619?pg-origsite=gscholar&fromopenvie

w=true&imgSeq=1
Lay, C. H. (1992). Trait Procrastination and the Perception of Person-Task Characteristics.
Journal of Social Behavior and Personality, 7(3), 483-494.

https://www.researchgate.net/profile/Clarry-Lay/publication/272827800_Trait procra

stination and the perception of person task characteristics/links/54f0a76e0ct2b36

214aaca2d/Trait-procrastination-and-the-perception-of-person-task-characteristics.pdf


https://doi.org/10.1007/s11031-016-9541-2
https://doi.org/10.1080/17437199.2015.1116019
https://doi.org/10.1037/emo0001050
https://www.sciencedirect.com/science/article/pii/0092656686901273
https://www.proquest.com/docview/1292298619?pq-origsite=gscholar&fromopenview=true&imgSeq=1
https://www.proquest.com/docview/1292298619?pq-origsite=gscholar&fromopenview=true&imgSeq=1
https://www.researchgate.net/profile/Clarry-Lay/publication/272827800_Trait_procrastination_and_the_perception_of_person_task_characteristics/links/54f0a76e0cf2b36214aaca2d/Trait-procrastination-and-the-perception-of-person-task-characteristics.pdf
https://www.researchgate.net/profile/Clarry-Lay/publication/272827800_Trait_procrastination_and_the_perception_of_person_task_characteristics/links/54f0a76e0cf2b36214aaca2d/Trait-procrastination-and-the-perception-of-person-task-characteristics.pdf
https://www.researchgate.net/profile/Clarry-Lay/publication/272827800_Trait_procrastination_and_the_perception_of_person_task_characteristics/links/54f0a76e0cf2b36214aaca2d/Trait-procrastination-and-the-perception-of-person-task-characteristics.pdf

161

Lay, C., & Silverman, S. (1996). Trait procrastination, anxiety, and dilatory behavior.
Personality and Individual Differences, 21(1), 61-67.

https://doi.org/10.1016/0191-8869(96)00038-4

Lempert, K. M., Speer, M. E., Delgado, M. R., & Phelps, E. A. (2017). Positive
autobiographical memory retrieval reduces temporal discounting. Social Cognitive

and Affective Neuroscience, 12(10), 1584—1593. https://doi.org/10.1093/scan/nsx086

Libkuman, T., Stabler, C., & Otani, H. (2004). Arousal, valence, and memory for detail.

Memory (Hove), 12(2), 237-247. https://doi.org/10.1080/09658210244000630
Lin, H., & Epstein, L. H. (2014). Living in the Moment: Effects of Time Perspective and
Emotional Valence of Episodic Thinking on Delay Discounting. Behavioral

Neuroscience, 128(1), 12—19. https://doi.org/10.1037/a0035705

Liu, P., & Feng, T. (2018). The effect of future time perspective on procrastination: the role of
parahippocampal gyrus and ventromedial prefrontal cortex. Brain Imaging and

Behavior, 13(3), 615-622. https://doi.org/10.1007/s11682-018-9874-4

Lovallo, W. (1997). Stress & health: Biological and psychological interactions (Behavioral
medicine and health psychology series; v. 1). London: SAGE.

Madan, C. R., Scott, S. M. E., & Kensinger, E. A. (2019). Positive Emotion Enhances
Association-Memory. Emotion (Washington, D.C.), 19(4), 733-740.

https://doi.org/10.1037/emo0000465

Mamta Sharma, & Gagandeep Kaur. (2013). Occupational Self-Efficiency and
Procrastination as Predictors of Occupational Stress among Female Lecturers. Journal
of Psychosocial Research, 8(2), 275.

Mandler, G. (1975). Mind and emotion. Wiley.

Maslow, A. H. (1963). The Need to know and the Fear of Knowing. The Journal of General

Psychology, 68(1), 111-125. https://doi.org/10.1080/00221309.1963.9920516


https://doi.org/10.1016/0191-8869(96)00038-4
https://doi.org/10.1093/scan/nsx086
https://doi.org/10.1080/09658210244000630
https://doi.org/10.1037/a0035705
https://doi.org/10.1007/s11682-018-9874-4
https://doi.org/10.1037/emo0000465
https://doi.org/10.1080/00221309.1963.9920516

162

Mather, M. (2007). Emotional Arousal and Memory Binding: An Object-Based Framework.
Perspectives on Psychological Science, 2(1), 33-52.

https://doi.org/10.1111/1.1745-6916.2007.00028.x

Mather, M., & Sutherland, M. R. (2011). Arousal-Biased Competition in Perception and
Memory. Perspectives on Psychological Science, 6(2), 114—133.

https://doi.org/10.1177/1745691611400234

McBride, D. M., Beckner, J. K., & Abney, D. H. (2011). Effects of delay of prospective
memory cues in an ongoing task on prospective memory task performance. Memory

& Cognition, 39(7), 1222—1231. https://doi.org/10.3758/s13421-011-0105-0

McDaniel, M. A., & Einstein, G. O. (2007). Prospective memory [electronic resource] : an
overview and synthesis of an emerging field. SAGE.

McDaniel, M. A., Einstein, G. O., Stout, A. C., & Morgan, Z. (2003). Aging and Maintaining
Intentions Over Delays. Psychology and Aging, 18(4), 823—-835.

https://doi.org/10.1037/0882-7974.18.4.823

McVay, J. C., & Kane, M. J. (2012). Drifting From Slow to "D'oh!": Working Memory
Capacity and Mind Wandering Predict Extreme Reaction Times and Executive
Control Errors. Journal of Experimental Psychology. Learning, Memory, and

Cognition, 38(3), 525-549. https://doi.org/10.1037/a0025896

Milgram, N., Marshevsky, S., & Sadeh, C. (1995). Correlates of Academic Procrastination:
Discomfort, Task Aversiveness, and Task Capability. The Journal of Psychology,

129(2), 145-155. https://doi.org/10.1080/00223980.1995.9914954

Mioni, G., Grondin, S., McLennan, S. N., & Stablum, F. (2020). The role of time-monitoring
behaviour in time-based prospective memory performance in younger and older
adults. Memory (Hove), 28(1), 34-48.

https://doi.org/10.1080/09658211.2019.1675711



https://doi.org/10.1111/j.1745-6916.2007.00028.x
https://doi.org/10.1177/1745691611400234
https://doi.org/10.3758/s13421-011-0105-0
https://doi.org/10.1037/0882-7974.18.4.823
https://doi.org/10.1037/a0025896
https://doi.org/10.1080/00223980.1995.9914954
https://doi.org/10.1080/09658211.2019.1675711

163

Mioni, G., Santon, S., Stablum, F., & Cornoldi, C. (2017). Time-based prospective memory
difficulties in children with ADHD and the role of time perception and working
memory. Child Neuropsychology, 23(5), 588—608.

https://doi.org/10.1080/09297049.2016.1172561

Mioni, G., & Stablum, F. (2014). Monitoring behaviour in a time-based prospective memory
task: The involvement of executive functions and time perception. Memory (Hove),

22(5), 536-552. https://doi.org/10.1080/09658211.2013.801987

McCrea, S. M., Liberman, N., Trope, Y., & Sherman, S. J. (2008). Construal level and

procrastination. Psychological Science, 19(12), 1308—1314.

https://doi.org/10.1111/.1467-9280.2008.02240.x

Moulds, M. L., & Bryant, R. A. (2006). The Influence of Distressing Information on Memory
in Acute Stress Disorder. Behavioural and Cognitive Psychotherapy, 34(3), 333-341.

https://doi.org/10.1017/S1352465806002992

Muraven, M., Gagné, M., & Rosman, H. (2008). Helpful self-control: Autonomy support,
vitality, and depletion. Journal of Experimental Social Psychology, 44(3), 573—-585.

https://doi.org/10.1016/1.jesp.2007.10.008

Murphy, D. H., & Castel, A. D. (2021). Responsible remembering and forgetting as
contributors to memory for important information. Memory & Cognition, 49(5),

895-911. https://doi.org/10.3758/s13421-021-01139-4

Nijmeijer, J. S., Minderaa, R. B., Buitelaar, J. K., Mulligan, A., Hartman, C. A., & Hoekstra,
P. J. (2008). Attention-deficit/hyperactivity disorder and social dysfunctioning.
Clinical Psychology Review, 28(4), 692—708.

https://doi.org/10.1016/j.cpr.2007.10.003

Nolen-Hoeksema, S., Parker, L. E., & Larson, J. (1994). Ruminative Coping With Depressed

Mood Following Loss. Journal of Personality and Social Psychology, 67(1), 92—104.


https://doi.org/10.1080/09297049.2016.1172561
https://doi.org/10.1080/09658211.2013.801987
https://doi.org/10.1111/j.1467-9280.2008.02240.x
https://doi.org/10.1017/S1352465806002992
https://doi.org/10.1016/j.jesp.2007.10.008
https://doi.org/10.3758/s13421-021-01139-4
https://doi.org/10.1016/j.cpr.2007.10.003

164

https://doi.org/10.1037/0022-3514.67.1.92

Norby, S. (2015). Why Forget? On the Adaptive Value of Memory Loss. Perspectives on

Psychological Science, 10(5), 551-578. https://doi.org/10.1177/1745691615596787

Norby, S. (2018). Forgetting and emotion regulation in mental health, anxiety and depression.
Memory (Hove), 26(3), 342-363. https://doi.org/10.1080/09658211.2017.1346130

Oberauer, K., & Lewandowsky, S. (2014). Further evidence against decay in working
memory. Journal of Memory and Language, 73(1), 15-30.
https://doi.org/10.1016/1.jm1.2014.02.003

Odaci, H. (2011). Academic self-efficacy and academic procrastination as predictors of
problematic internet use in university students. Computers & Education, 57(1),
1109-1113.

Odum, A. L. (2011). DELAY DISCOUNTING: I'M A K, YOU'RE A K. Journal of the
Experimental Analysis of Behavior, 96(3), 427-439.

https://doi.org/10.1901/jeab.2011.96-423

Palombo, D. J., Keane, M. M., & Verfaellie, M. (2015). The medial temporal lobes are
critical for reward-based decision making under conditions that promote episodic

future thinking. Hippocampus, 25(3), 345-353. https://doi.org/10.1002/hipo.22376

Peper, P., Alakbarova, D., & Ball, B. H. (2022). Benefits From Prospective Memory
Offloading Depend on Memory Load and Reminder Type. Journal of Experimental
Psychology. Learning, Memory, and Cognition. https://doi.org/10.1037/xlm0001191

Peters, J., & Biichel, C. (2010). Episodic Future Thinking Reduces Reward Delay
Discounting through an Enhancement of Prefrontal-Mediotemporal Interactions.
Neuron (Cambridge, Mass.), 66(1), 138—148.

https://doi.ore/10.1016/j.neuron.2010.03.026

Philippe, F., Koestner, R., Lecours, S., Beaulieu-Pelletier, G., & Bois, K. (2011). The Role of


https://doi.org/10.1037/0022-3514.67.1.92
https://doi.org/10.1177/1745691615596787
https://doi.org/10.1080/09658211.2017.1346130
https://doi.org/10.1016/j.jml.2014.02.003
https://doi.org/10.1901/jeab.2011.96-423
https://doi.org/10.1002/hipo.22376
https://doi.org/10.1037/xlm0001191
https://doi.org/10.1016/j.neuron.2010.03.026

165

Autobiographical Memory Networks in the Experience of Negative Emotions: How
Our Remembered Past Elicits Our Current Feelings. Emotion, 11(6), 1279-1290.
Pierro, A., Giacomantonio, M., Pica, G., Kruglanski, A. W., & Higgins, E. T. (2011). On the
Psychology of Time in Action. Journal of Personality and Social Psychology, 101(6),
1317-1331. https://doi.org/10.1037/a0025943
Preacher, K. J., & Hayes, A. F. (2008). Asymptotic and resampling strategies for assessing
and comparing indirect effects in multiple mediator models. Behavior Research

Methods, 40(3), 879-891. https://doi.org/10.3758/BRM.40.3.879

Pychyl, T. A., Morin, R. W., & Salmon, B. R. (2000). Procrastination and the planning
fallacy: An examination of the study habits of university students. Journal of Social
Behavior and Personality, 15(5), 135.

https://www.proquest.com/docview/1292314347?pg-origsite=gscholar&fromopenvie

w=true&imgSeqg=1

Pychyl, T. A., Lee, J. M., Thibodeau, R., & Blunt, A. (2000). Five days of emotion: An
experience sampling study of undergraduate student procrastination. Journal of social
Behavior and personality, 15(5), 239.

https://www.proquest.com/docview/1292314750?pg-origsite=gscholar&fromopenvie

w=true&imgSeq=1
Pychyl, T. A., & Sirois, F. M. (2016). Procrastination, emotion regulation, and well-being. In
Procrastination, health, and well-being (pp. 163—188). London, UK: Academic Press.

https://doi.org/10.1016/B978-0-12-802862-9.00008-6

Quoidbach, J., Mikolajczak, M., & Gross, J. (2015). Positive Interventions: An Emotion
Regulation Perspective. Psychological Bulletin, 141(3), 655-693.
Raeder, S.-M., Bone, J. K., Patai, E. Z., Holmes, E. A., Nobre, A. C., & Murphy, S. E.

(2019). Emotional Distraction in the Context of Memory-Based Orienting of


https://doi.org/10.1037/a0025943
https://doi.org/10.3758/BRM.40.3.879
https://www.proquest.com/docview/1292314347?pq-origsite=gscholar&fromopenview=true&imgSeq=1
https://www.proquest.com/docview/1292314347?pq-origsite=gscholar&fromopenview=true&imgSeq=1
https://www.proquest.com/docview/1292314750?pq-origsite=gscholar&fromopenview=true&imgSeq=1
https://www.proquest.com/docview/1292314750?pq-origsite=gscholar&fromopenview=true&imgSeq=1
https://doi.org/10.1016/B978-0-12-802862-9.00008-6

166

Attention. Emotion (Washington, D.C.), 19(8), 1366—1376.

https://doi.ore/10.1037/emo0000506

Rebetez, M. M. L., Barsics, C., Rochat, L., D’ Argembeau, A., & Van der
Linden, M. (2016). Procrastination, consideration of future consequences,
and episodic future thinking. Consciousness and Cognition, 42, 286-292.

https://doi.ore/10.1016/j.concog.2016.04.003

Rebetez, M. M. L., Rochat, L., Barsics, C., & Van der Linden, M. (2016). Procrastination as a
self-regulation failure: The role of inhibition, negative affect, and gender. Personality

and Individual Differences, 101, 435-439. https://doi.org/10.1016/1.paid.2016.06.049

Rebetez, M., Rochat, L., & Van Der Linden, M. (2015). Cognitive, emotional, and
motivational factors related to procrastination: A cluster analytic approach.
Personality and Individual Differences, 76, 1-6.

Reisberg, D., & Hertel, P. (2005). Memory and emotion. New York: Oxford University Press.

Rice, K. G., Richardson, C. M. E., & Clark, D. (2012). Perfectionism, procrastination, and
psychological distress. Journal of Counseling Psychology, 59(2), 288-302.

https://doi.ore/10.1037/a0026643

Robey, A., Buckingham-Howes, S., Salmeron, B., Black, M., & Riggins, T. (2014). Relations
among prospective memory, cognitive abilities, and brain structure in adolescents who
vary in prenatal drug exposure. Journal of Experimental Child Psychology, 127,
144-162.

Robinson, M. D., & Harmon-Jones, E. (2013). Handbook of cognition and emotion. Guilford
Press.

Ronnlund, M., Astrém, E., & Carelli, M. G. (2017). Time perspective in late adulthood:
Aging patterns in past, present and future dimensions, deviations from balance, and

associations with subjective well-being. Timing & Time Perception, 5(1), 77-98.


https://doi.org/10.1037/emo0000506
https://doi.org/10.1016/j.concog.2016.04.003
https://doi.org/10.1016/j.paid.2016.06.049
https://doi.org/10.1037/a0026643

167

https://brill.com/view/journals/time/5/1/article-p77 5.xml

Rosch, S. A., Stramaccia, D. F., & Benoit, R. G. (2021). Promoting Farsighted Decisions Via
Episodic Future Thinking: A Meta-Analysis. Journal of Experimental Psychology.

General. https://doi.org/10.1037/xge0001148

Rosenberg, M., Noonan, S., DeGutis, J., & Esterman, M. (2013). Sustaining visual attention
in the face of distraction: a novel gradual-onset continuous performance task.
Attention, Perception & Psychophysics, 75(3), 426—439.

https://doi.org/10.3758/s13414-012-0413-x

Roy, M. M., Christenfeld, N. J. S., & McKenzie, C. R. M. (2005). Underestimating the
Duration of Future Events. Psychological Bulletin, 131(5), 738-756.

https://doi.org/10.1037/0033-2909.131.5.738

Rozental, A., & Carlbring, P. (2014). Understanding and treating procrastination: A review of
a common self-regulatory failure. Psychology, 5(13), 1488.

https://www.scirp.org/journal/paperinformation.aspx?paperid=49793

Rozental, A., Forsstrom, D., Hussoon, A., & Klingsieck, K. B. (2022). Procrastination
Among University Students: Differentiating Severe Cases in Need of Support From
Less Severe Cases. Frontiers in Psychology, 13, 783570-783570.

https://doi.org/10.3389/fpsyg.2022.783570

Ruigendijk, H. A. ., & Koole, S. . (2014). When focusing on a goal interferes with action
control: action versus state orientation and over-maintenance of intentions. Motivation

and Emotion, 38(5), 659—672. https://doi.org/10.1007/s11031-014-9415-4

Rummel, J., Wesslein, A.-K., & Meiser, T. (2017). The Role of Action Coordination for
Prospective Memory: Task-Interruption Demands Affect Intention Realization.

Journal of Experimental Psychology. Learning, Memory, and Cognition, 43(5),

717-735. https://doi.org/10.1037/xIm0000334


https://brill.com/view/journals/time/5/1/article-p77_5.xml
https://doi.org/10.1037/xge0001148
https://doi.org/10.3758/s13414-012-0413-x
https://doi.org/10.1037/0033-2909.131.5.738
https://www.scirp.org/journal/paperinformation.aspx?paperid=49793
https://doi.org/10.3389/fpsyg.2022.783570
https://doi.org/10.1007/s11031-014-9415-4
https://doi.org/10.1037/xlm0000334

168

Rung, J. M., & Madden, G. J. (2018). Experimental Reductions of Delay Discounting and
Impulsive Choice: A Systematic Review and Meta-Analysis. Journal of Experimental
Psychology. General, 147(9), 1349—1381. https://doi.org/10.1037/xge0000462

Russell, J. A. (1980). A circumplex model of affect. Journal of Personality and Social
Psychology, 39(6), 1161-1178. https://doi.org/10.1037/h0077714

Russell, J. A. (2003). Core Affect and the Psychological Construction of Emotion.
Psychological Review, 110(1), 145-172.

https://doi.org/10.1037/0033-295X.110.1.145

Sasse, L. K., Peters, J., Biichel, C., & Brassen, S. (2015). Effects of prospective thinking on
intertemporal choice: The role of familiarity. Human Brain Mapping, 36(10),

4210-4221. https://doi.org/10.1002/hbm.22912

Schaper, P., & Grundgeiger, T. (2018). The effect of different distractions on remembering
delayed intentions. Memory (Hove), 26(2), 154—170.

https://doi.org/10.1080/09658211.2017.1339090

Scherer, K. R., Schorr, A., & Johnstone, T. (2001). Appraisal processes in emotion . theory,
methods, research. Oxford University Press.

Schouwenburg, H. C., & Groenewoud, J. (2001). Study motivation under social temptation;
effects of trait procrastination. Personality and Individual Differences, 30(2),

229-240. https://doi.org/10.1016/S0191-8869(00)00034-9

Schraw, G., Wadkins, T., & Olafson, L. (2007). Doing the Things We Do. Journal of

Educational Psychology, 99(1), 12-25. https://doi.org/10.1037/0022-0663.99.1.12

Schuenemann, L., Scherenberg, V., von Salisch, M., & Eckert, M. (2022). "I'll Worry About
It Tomorrow" - Fostering Emotion Regulation Skills to Overcome Procrastination.

Frontiers in Psychology, 13, 780675-780675.

https://doi.org/10.3389/fpsyg.2022.780675


https://doi.org/10.1037/xge0000462
https://doi.org/10.1037/h0077714
https://doi.org/10.1037/0033-295X.110.1.145
https://doi.org/10.1002/hbm.22912
https://doi.org/10.1080/09658211.2017.1339090
https://doi.org/10.1016/S0191-8869(00)00034-9
https://doi.org/10.1037/0022-0663.99.1.12
https://doi.org/10.3389/fpsyg.2022.780675

169

Shafiei, N., Gray, M., Viau, V., & Floresco, S. B. (2012). Acute stress induces selective
alterations in cost/benefit decision-making. Neuropsychopharmacology (New York,

N.Y), 37(10), 2194-2209. https://doi.org/10.1038/npp.2012.69

Sheldon, K. M., & Elliot, A. J. (1998). Not all Personal Goals are Personal: Comparing
Autonomous and Controlled Reasons for Goals as Predictors of Effort and
Attainment. Personality & Social Psychology Bulletin, 24(5), 546-557.

https://doi.org/10.1177/0146167298245010

Silver, M., & Sabini, J. (1981). Procrastinating. Journal for the Theory of Social Behavior,
11,207-221.

Sirois, F. (2014). Absorbed in the moment? An investigation of procrastination, absorption
and cognitive failures. Personality and Individual Differences, 71, 30-34.

Sirois, F. M., Yang, S., & van Eerde, W. (2019). Development and validation of the General
Procrastination Scale (GPS-9): A short and reliable measure of trait procrastination.

Sirois, F., & Kitner, R. (2015). Less Adaptive or More Maladaptive? A Meta-analytic
Investigation of Procrastination and Coping. Less Adaptive or More Maladaptive? A
Meta-analytic Investigation of Procrastination and Coping. European Journal of
Personality.

Sirois, F., & Pychyl, T. (2013). Procrastination and the Priority of Short-Term Mood
Regulation: Consequences for Future Self.

Sirois, F., & Giguere, B. (2018). Giving in when feeling less good: Procrastination, action
control, and social temptations. British Journal of Social Psychology, 57(2), 404—427.

https://doi.org/10.1111/bjso.12243

Sirois, F., Molnar, D. S., Hirsch, J. K., & Back, M. (2017). A Meta-analytic and Conceptual
Update on the Associations Between Procrastination and Multidimensional

Perfectionism. European Journal of Personality, 31(2), 137-159.


https://doi.org/10.1038/npp.2012.69
https://doi.org/10.1177/0146167298245010
https://doi.org/10.1111/bjso.12243

170

https://doi.ore/10.1002/per.2098

Smith, G., Del Sala, S., Logie, R. H., & Maylor, E. A. (2000). Prospective and retrospective
memory in normal ageing and dementia: A questionnaire study. Memory (Hove),

8(5), 311-321. https://doi.org/10.1080/09658210050117735

Sneddon, A. (2013). Autonomy. New York: Bloomsbury Publishing Plc.
Solomon, L. J., & Rothblum, E. D. (1984). Academic procrastination: Frequency and
cognitive-behavioral correlates. Journal of Counseling Psychology, 31(4), 503-509.

https://doi.org/10.1037/0022-0167.31.4.503

Specter, M. H., & Ferrari, J. R. (2000). Time orientations of procrastinators: Focusing on the
past, present, or future?. Journal of Social Behavior and Personality, 15(5; SPI),
197-202.

https://www.researcheate.net/profile/Joseph-Ferrari/publication/310018497 Specter

Ferrari PROCRASTINATION _AND_TIME ORIENTATION 197 Time Orientatio

ns of Procrastinators Focusing on the Past Present or Future/links/58277c¢8508ae

Sc0137edf86a/Specter-Ferrari-PROCRASTINATION-AND-TIME-ORIENTATION-1

97-Time-Orientations-of-Procrastinators-Focusing-on-the-Past-Present-or-Future.pdf

Stainton, M., Lay, C. H., & Flett, G. L. (2000). Trait procrastinators and behavior/trait-
specific cognitions. Journal of Social Behavior and Personality, 15,297-312.

Steel, P. (2007). The Nature of Procrastination. Psychological Bulletin, 133(1), 65-94.
https://doi.org/10.1037/0033-2909.133.1.65

Steel, P. (2010). Arousal, avoidant and decisional procrastinators: Do they exist? Personality
and Individual Differences, 48(8), 926-934.

https://doi.org/10.1016/i.paid.2010.02.025

Steel, P., Brothen, T., & Wambach, C. (2001). Procrastination and personality, performance,

and mood. Personality and Individual Differences, 30(1), 95—106.


https://doi.org/10.1002/per.2098
https://doi.org/10.1080/09658210050117735
https://doi.org/10.1037/0022-0167.31.4.503
https://www.researchgate.net/profile/Joseph-Ferrari/publication/310018497_Specter_Ferrari_PROCRASTINATION_AND_TIME_ORIENTATION_197_Time_Orientations_of_Procrastinators_Focusing_on_the_Past_Present_or_Future/links/58277c8508ae5c0137edf86a/Specter-Ferrari-PROCRASTINATION-AND-TIME-ORIENTATION-197-Time-Orientations-of-Procrastinators-Focusing-on-the-Past-Present-or-Future.pdf
https://www.researchgate.net/profile/Joseph-Ferrari/publication/310018497_Specter_Ferrari_PROCRASTINATION_AND_TIME_ORIENTATION_197_Time_Orientations_of_Procrastinators_Focusing_on_the_Past_Present_or_Future/links/58277c8508ae5c0137edf86a/Specter-Ferrari-PROCRASTINATION-AND-TIME-ORIENTATION-197-Time-Orientations-of-Procrastinators-Focusing-on-the-Past-Present-or-Future.pdf
https://www.researchgate.net/profile/Joseph-Ferrari/publication/310018497_Specter_Ferrari_PROCRASTINATION_AND_TIME_ORIENTATION_197_Time_Orientations_of_Procrastinators_Focusing_on_the_Past_Present_or_Future/links/58277c8508ae5c0137edf86a/Specter-Ferrari-PROCRASTINATION-AND-TIME-ORIENTATION-197-Time-Orientations-of-Procrastinators-Focusing-on-the-Past-Present-or-Future.pdf
https://www.researchgate.net/profile/Joseph-Ferrari/publication/310018497_Specter_Ferrari_PROCRASTINATION_AND_TIME_ORIENTATION_197_Time_Orientations_of_Procrastinators_Focusing_on_the_Past_Present_or_Future/links/58277c8508ae5c0137edf86a/Specter-Ferrari-PROCRASTINATION-AND-TIME-ORIENTATION-197-Time-Orientations-of-Procrastinators-Focusing-on-the-Past-Present-or-Future.pdf
https://www.researchgate.net/profile/Joseph-Ferrari/publication/310018497_Specter_Ferrari_PROCRASTINATION_AND_TIME_ORIENTATION_197_Time_Orientations_of_Procrastinators_Focusing_on_the_Past_Present_or_Future/links/58277c8508ae5c0137edf86a/Specter-Ferrari-PROCRASTINATION-AND-TIME-ORIENTATION-197-Time-Orientations-of-Procrastinators-Focusing-on-the-Past-Present-or-Future.pdf
https://doi.org/10.1037/0033-2909.133.1.65
https://doi.org/10.1016/j.paid.2010.02.025

171

https://doi.org/10.1016/S0191-8869(00)00013-1

Steel, P., & Ferrari, J. (2013). Sex, Education and Procrastination: An Epidemiological Study
of Procrastinators' Characteristics from a Global Sample. European Journal of

Personality, 27(1), 51-58. https://doi.org/10.1002/per.1851

Steel, P., & Klingsieck, K. B. (2016). Academic Procrastination: Psychological Antecedents

Revisited. Australian Psychologist, 51(1), 36—46. https://doi.org/10.1111/ap.12173

Steel, P., & Konig, C. J. (2006). Integrating Theories of Motivation. The Academy of
Management Review, 31(4), 889-913. https://doi.org/10.5465/AMR.2006.22527462

Steel, P., Svartdal, F., Thundiyil, T., & Brothen, T. (2018). Examining procrastination across
multiple goal stages: A longitudinal study of temporal motivation theory. Frontiers in

Psychology, 9, 327-327. https://doi.org/10.3389/fpsyg.2018.00327

Subramaniam, S., Biederman, 1., & Madigan, S. (2000). Accurate identification but no
priming and chance recognition memory for pictures in RSVP sequences. Visual

Cognition, 7(4), 511-535. https://doi.org/10.1080/135062800394630

Sutcliffe, K. R., Sedley, B., Hunt, M. J., & Macaskill, A. C. (2019). Relationships Among
Academic Procrastination, Psychological Flexibility, and Delay Discounting.
Behavior Analysis (Washington, D.C.), 19(4), 315-326.

https://doi.ore/10.1037/bar0000145

Svartdal, F., Granmo, S., & Farevaag, F. S. (2018). On the behavioral side of procrastination:
Exploring behavioral delay in real-life settings. Frontiers in Psychology, 9(MAY),

746-746. https://doi.org/10.3389/fpsyg.2018.00746

Svartdal, F., & Steel, P. (2017). Irrational delay revisited: Examining five procrastination
scales in a global sample. Frontiers in Psychology, 8, 1927-1927.

https://doi.org/10.3389/fpsyg.2017.01927

Teuscher, U., & Mitchell, S. H. (2017). Relation Between Time Perspective and Delay


https://doi.org/10.1016/S0191-8869(00)00013-1
https://doi.org/10.1002/per.1851
https://doi.org/10.1111/ap.12173
https://doi.org/10.5465/AMR.2006.22527462
https://doi.org/10.3389/fpsyg.2018.00327
https://doi.org/10.1080/135062800394630
https://doi.org/10.1037/bar0000145
https://doi.org/10.3389/fpsyg.2018.00746
https://doi.org/10.3389/fpsyg.2017.01927

172

Discounting: A Literature Review. The Psychological Record, 61(4), 613—632.

https://doi.org/10.1007/BF03395780

Tibbett, T. P., & Ferrari, J. R. (2015). The portrait of the procrastinator: Risk factors and
results of an indecisive personality. Personality and Individual Differences, 82,
175-184. https://doi.org/10.1016/j.paid.2015.03.014

Tice, D. M., & Baumeister, R. F. (1997). Longitudinal Study of Procrastination, Performance,
Stress, and Health: The Costs and Benefits of Dawdling. Psychological Science, 8(6),

454-458. https://doi.org/10.1111/5.1467-9280.1997.tb00460.x

Tice, D. M., & Bratslavsky, E. (2000). Giving in to Feel Good: The Place of Emotion
Regulation in the Context of General Self-Control. Psychological Inquiry, 11(3),

149-159. https://doi.org/10.1207/S15327965PL11103_03

Thomas P. Tibbett, & Joseph R. Ferrari. (2019). Return to the origin: what creates a
procrastination identity? Current Issues in Personality Psychology, 7(1), 1-7.

https://doi.org/10.5114/cipp.2018.75648

Thompson, B. (1993). The Use of Statistical Significance Tests in Research. The
Journal of Experimental Education, 61(4), 361-377.

https://doi.org/10.1080/00220973.1993.10806596

Treynor, W. (2003). Rumination Reconsidered: A Psychometric Analysis. Cognitive Therapy

and Research., 27(3), 247-259. https://doi.org/info:doi/

Uekermann, J., Kraemer, M., Abdel-Hamid, M., Schimmelmann, B. G., Hebebrand, J.,
Daum, 1., Wiltfang, J., & Kis, B. (2010). Social cognition in attention-deficit
hyperactivity disorder (ADHD). Neuroscience and Biobehavioral Reviews, 34(5),

734743, https://doi.org/10.1016/j.neubiorev.2009.10.009

Uttl, B., & Kibreab, M. (2011). Self-Report Measures of Prospective Memory Are Reliable

but Not Valid. Canadian Journal of Experimental Psychology, 65(1), 57-68.


https://doi.org/10.1007/BF03395780
https://doi.org/10.1016/j.paid.2015.03.014
https://doi.org/10.1111/j.1467-9280.1997.tb00460.x
https://doi.org/10.1207/S15327965PLI1103_03
https://doi.org/10.5114/cipp.2018.75648
https://doi.org/10.1080/00220973.1993.10806596
https://doi.org/info:doi/
https://doi.org/10.1016/j.neubiorev.2009.10.009

173

https://doi.org/10.1037/a0022843

Van Damme, 1., & Smets, K. (2014). The Power of Emotion Versus the Power of Suggestion:
Memory for Emotional Events in the Misinformation Paradigm. Emotion

(Washington, D.C.), 14(2), 310-320. https:/doi.org/10.1037/a0034629

Van Eerde, W. (2003). A meta-analytically derived nomological network of procrastination.
Personality and Individual Differences, 35(6), 1401-1418.

https://doi.org/10.1016/S0191-8869(02)00358-6

Vangsness, L., Voss, N. M., Maddox, N., Devereaux, V., & Martin, E. (2022). Self-Report
Measures of Procrastination Exhibit Inconsistent Concurrent Validity, Predictive
Validity, and Psychometric Properties. Frontiers in Psychology, 13, 784471-784471.

https://doi.ore/10.3389/fpsye.2022.784471

Van Steenbergen, H., Band, G. P. H., & Hommel, B. (2011). Threat but not arousal narrows
attention: Evidence from pupil dilation and saccade control. Frontiers in Psychology,

2,281-281. https://doi.org/10.3389/fpsyg.2011.00281

Voss, N. M., & Vangsness, L. (2020). Is Procrastination Related to Low-Quality Data?
Educational Measurement, Issues and Practice, 39(4), 95—104.

https://doi.org/10.1111/emip.12355

Waring, J. D., & Kensinger, E. A. (2009). Effects of Emotional Valence and Arousal Upon
Memory Trade-Offs With Aging. Psychology and Aging, 24(2), 412—-422.
https://doi.org/10.1037/a0015526

Wijaya, H. E., & Tori, A. R. (2018). Exploring the role of self-control on student
procrastination. International Journal of Research in Counseling and Education, 1,

13-18. https://doi.org/10.24036/003za0002

Wang, L., Kliegel, M., Liu, W., & Yang, Z. (2008). Prospective memory performance in

preschoolers: Inhibitory control matters. European Journal of Developmental


https://doi.org/10.1037/a0022843
https://doi.org/10.1037/a0034629
https://doi.org/10.1016/S0191-8869(02)00358-6
https://doi.org/10.3389/fpsyg.2022.784471
https://doi.org/10.3389/fpsyg.2011.00281
https://doi.org/10.1111/emip.12355
https://doi.org/10.1037/a0015526
https://doi.org/10.24036/003za0002

174

Psychology, 5(3), 289-302. https://doi.org/10.1080/17405620600778161

Waischle, K., Allgaier, A., Lachner, A., Fink, S., & Niickles, M. (2014). Procrastination and
self-efficacy: Tracing vicious and virtuous circles in self-regulated learning. Learning
and Instruction, 29, 103—114. https://doi.org/10.1016/j.learninstruc.2013.09.005

Watson, D. C. (2001). Procrastination and the five-factor model: a facet level analysis.
Personality and Individual Differences, 30(1), 149—158.

https://doi.org/10.1016/S0191-8869(00)00019-2

Wessel, J. (2021, July 12-13). Defining Procrastination: A Venn diagram to consider.
[Conference presentation]. International Procrastination Research Workshop. Hosted
online by Tim Pychyl (Carleton University) and Joel Anderson (Utrecht University).

https://www.researcheate.net/publication/353225722 Defining procrastination A Ve

nn diagram to consider

Wessel, J., Bradley, G. L., & Hood, M. (2019). Comparing effects of active and passive
procrastination: A field study of behavioral delay. Personality and Individual
Differences, 139, 152—157. https://doi.org/10.1016/1.paid.2018.11.020

Whiteside, S. P., & Lynam, D. R. (2001). The Five Factor Model and impulsivity: using a

structural model of personality to understand impulsivity. Personality and Individual

Differences, 30(4), 669—689. https://doi.org/10.1016/S0191-8869(00)00064-7
Wimber, M., Alink, A., Charest, I., Kriegeskorte, N., & Anderson, M. C. (2015). Retrieval
induces adaptive forgetting of competing memories via cortical pattern suppression.

Nature Neuroscience, 18(4), 582—-589. https://doi.org/10.1038/nn.3973

Witowska, J., Zajenkowski, M., & Wittmann, M. (2020). Integration of balanced time
perspective and time perception: The role of executive control and neuroticism.

Personality and Individual Differences, 163, 110061.

https://doi.org/10.1016/1.paid.2020.110061


https://doi.org/10.1080/17405620600778161
https://doi.org/10.1016/j.learninstruc.2013.09.005
https://doi.org/10.1016/S0191-8869(00)00019-2
https://www.researchgate.net/publication/353225722_Defining_procrastination_A_Venn_diagram_to_consider
https://www.researchgate.net/publication/353225722_Defining_procrastination_A_Venn_diagram_to_consider
https://doi.org/10.1016/j.paid.2018.11.020
https://doi.org/10.1016/S0191-8869(00)00064-7
https://doi.org/10.1038/nn.3973
https://doi.org/10.1016/j.paid.2020.110061

175

Wolff, M., Kronke, K.-M., Venz, J., Kréplin, A., Biihringer, G., Smolka, M. N., & Goschke,
T. (2016). Action Versus State Orientation Moderates the Impact of Executive
Functioning on Real-Life Self-Control. Journal of Experimental Psychology. General,

145(12), 1635-1653. https://doi.org/10.1037/xge0000229

Worthy, D. A., Byrne, K. A., & Fields, S. (2014). Effects of emotion on prospection during
decision-making. Frontiers in Psychology, 5, 591-591.

https://doi.org/10.3389/fpsye.2014.00591

Wypych, M., Matuszewski, J., & Dragan, W. L. (2018). Roles of impulsivity, motivation, and
emotion regulation in procrastination - path analysis and comparison between students
and non-students. Frontiers in Psychology, 9, 891-891.

https://doi.org/10.3389/fpsyg.2018.00891

Yang, Z. (2021). Does Procrastination Always Predict Lower Life Satisfaction? A Study on
the Moderation Effect of Self-Regulation in China and the United Kingdom. Frontiers

in Psychology, 12, 690838—690838. https://doi.org/10.3389/fpsyg.2021.690838

Zentall, T. R. (2021). Basic Behavioral Processes Involved in Procrastination. Frontiers in

Psychology, 12,769928-769928. https://doi.org/10.3389/fpsyg.2021.769928

Zhang, S., Verguts, T., Zhang, C., Feng, P., Chen, Q., & Feng, T. (2021). Outcome Value and
Task Aversiveness Impact Task Procrastination through Separate Neural Pathways.
Cerebral Cortex (New York, N.Y. 1991), 31(8), 3846-3855.
https://doi.org/10.1093/cercor/bhab053

Zimbardo, P. G., & Boyd, J. N. (1999). Putting Time in Perspective. Journal of Personality
and Social Psychology, 77(6), 1271-1288.

https://doi.org/10.1037/0022-3514.77.6.1271

Zimmerman, C. A., & Kelley, C. M. (2010). “I’ll remember this!” Effects of emotionality on

memory predictions versus memory performance. Journal of Memory and Language,


https://doi.org/10.1037/xge0000229
https://doi.org/10.3389/fpsyg.2014.00591
https://doi.org/10.3389/fpsyg.2018.00891
https://doi.org/10.3389/fpsyg.2021.690838
https://doi.org/10.3389/fpsyg.2021.769928
https://doi.org/10.1093/cercor/bhab053
https://doi.org/10.1037/0022-3514.77.6.1271

176

62(3), 240-253. https://doi.org/10.1016/].jm1.2009.11.004

Zogg, J. B., Woods, S. P, Sauceda, J. A., Wiebe, J. S., & Simoni, J. M. (2011). The role of
prospective memory in medication adherence: a review of an emerging literature.
Journal of Behavioral Medicine, 35(1), 47-62.

https://doi.ore/10.1007/s10865-011-9341-9

Zuber, S., Ballhausen, N., Haas, M., Cauvin, S., Da Silva Coelho, C., Daviet, A.-S., Ihle, A.,
& Kliegel, M. (2021). I could do it now, but I'd rather (forget to) do it later:
Examining links between procrastination and prospective memory failures.
Psychological Research, 85(4), 1602—1612.
https://doi.org/10.1007/s00426-020-01357-6

Zuber, S., Cauvin, S., Haas, M., Daviet, A., Da Silva Coelho, C., & Kliegel, M. (2020). Do
self-reports of procrastination predict actual behavior? International Journal of

Methods in Psychiatric Research, 29(4), 1-6. https://doi.org/10.1002/mpr.1843

Zuffiano, A., Alessandri, G., Gerbino, M., Luengo Kanacri, B. P., Di Giunta, L., Milioni, M.,
& Caprara, G. V. (2013). Academic achievement: The unique contribution of
self-efficacy beliefs in self-regulated learning beyond intelligence, personality traits,
and self-esteem. Learning and Individual Differences, 23(1), 158—162.

https://doi.ore/10.1016/1.1indif.2012.07.010



https://doi.org/10.1016/j.jml.2009.11.004
https://doi.org/10.1007/s10865-011-9341-9
https://doi.org/10.1007/s00426-020-01357-6
https://doi.org/10.1002/mpr.1843
https://doi.org/10.1016/j.lindif.2012.07.010

177

Appendix A: General Procrastination Scale (9-items version)

Please be as honest and accurate as you can throughout. Try not to let your response
to one statement influence your responses to other statements. There are no "correct" or
"incorrect" answers. Answer according to your own feelings, rather than how you think "most

people" would answer.

1. I often find myself performing tasks that I had intended to do days before.

False (1)

Not usually true for me (2)

Sometimes false/true for me (3)

Mostly true for me (4)

True of me (5)

2. Even with jobs that require little else except sitting down and doing them, I find they

seldom get done for days.

False 1 2 3 4 5 True of me

3. I generally delay before starting work I have to do.

False 1 2 3 4 5 True of me

4. In preparing for some deadlines, I often waste time by doing other things.

False 1 2 3 4 5 True of me

5. I often have a task finished sooner than necessary.
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False 1 2 3 4 5 True of me

6. [ usually buy even an essential item at the last minute.

False 1 2 3 4 5 True of me

7. I usually accomplish all the things I plan to do in a day.

False 1 2 3 4 5 True of me

8. I am continually saying I’ll do it tomorrow.

False 1 2 3 4 5 True of me

9. I usually take care of all the tasks I have to do before I settle down and relax for the

evening.

False 1 2 3 4 5 True of me
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Appendix B: Prospective and Retrospective Memory Questionnaire

In order to understand why people make memory mistakes, we need to find out about
the kinds of mistakes people make, and how often they are made in normal everyday life. We
would like you to tell us how often these kinds of things happen to you. Please indicate by

ticking the appropriate box.

1. Do you decide to do something in a few minutes’ time and then forget to do it?

Never (5) Rarely (4) Sometimes (3) Quite Often (2) Very Often (1)

2. Do you fail to recognize a place you have visited before?

Never (5) Rarely (4) Sometimes (3) Quite Often (2) Very Often (1)

3. Do you fail to do something you were supposed to do a few minutes later even though it’s

there in front of you, like taking a pill or turning off the kettle?

Never (5) Rarely (4) Sometimes (3) Quite Often (2) Very Often (1)

4. Do you forget something that you were told a few minutes before?

Never (5) Rarely (4) Sometimes (3) Quite Often (2) Very Often (1)

5. Do you forget appointments if you are not prompted by someone else or by a reminder

such as a calendar or dairy?

Never (5) Rarely (4) Sometimes (3) Quite Often (2) Very Often (1)

6. Do you fail to recognize a character in a radio or television show from scene to scene?

Never (5) Rarely (4) Sometimes (3) Quite Often (2) Very Often (1)
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7. Do you forget to buy something you planned to buy, like a birthday card, even when you

see the shop?

Never (5) Rarely (4) Sometimes (3) Quite Often (2) Very Often (1)

8. Do you fail to recall things that have happened to you in the last few days?

Never (5) Rarely (4) Sometimes (3) Quite Often (2) Very Often (1)

9. Do you repeat the same story to the same person on different occasions?

Never (5) Rarely (4) Sometimes (3) Quite Often (2) Very Often (1)

10. Do you intend to take something with you, before leaving a room or going out, but

minutes later leave it behind, even though it’s there in front of you?

Never (5) Rarely (4) Sometimes (3) Quite Often (2) Very Often (1)

11. Do you mislay something that you have just put down, like magazine or glasses?

Never (5) Rarely (4) Sometimes (3) Quite Often (2) Very Often (1)

12. Do you fail to mention or give something to a visitor that you were asked to pass on?

Never (5) Rarely (4) Sometimes (3) Quite Often (2) Very Often (1)

13. Do you look at something without realizing you have seen it moments before?

Never (5) Rarely (4) Sometimes (3) Quite Often (2) Very Often (1)

14. If you tried to contact a friend or relative who was out, would you forget to again later?

Never (5) Rarely (4) Sometimes (3) Quite Often (2) Very Often (1)
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15. Do you forget what you watched on television the previous day?
Never (5) Rarely (4) Sometimes (3) Quite Often (2) Very Often (1)
16. Do you forget to tell someone something you had meant to mention a few minutes ago?

Never (5) Rarely (4) Sometimes (3) Quite Often (2) Very Often (1)
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Appendix C: Zimbardo Time Perspective Inventory

Please read each item and, as honestly as you can, answer the following question: "How

characteristic or true is this of you?"

1. I believe that getting together with one' friends to party is one of life's important pleasures.

very untrue (1) untrue (2) neutral (3) true (4) very true (5)

2. Familiar childhood sights, sounds, smells often bring back a flood of wonderful memories.

very untrue (1) untrue (2) neutral (3) true (4) very true (5)

3. Fate determines much in my life.

very untrue (1) untrue (2) neutral (3) true (4) very true (5)

4. 1 often think of what I should have done differently in my life.

very untrue (1) untrue (2) neutral (3) true (4) very true (5)

5. My decisions are mostly influenced by people and things around me.

very untrue (1) untrue (2) neutral (3) true (4) very true (5)

6. I believe that a person's day should be planned ahead each morning.

very untrue (1) untrue (2) neutral (3) true (4) very true (5)

7. It gives me pleasure to think about my past.

very untrue (1) untrue (2) neutral (3) true (4) very true (5)

8. I do things impulsively.



very untrue (1) untrue (2) neutral (3) true (4) very true (5)

9. If things don't get done on time, I don't worry about it.

very untrue (1) untrue (2) neutral (3) true (4) very true (5)
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10. When I want to achieve something, I set goals and consider specific means for reaching

those goals.

very untrue (1) untrue (2) neutral (3) true (4) very true (5)

11. On balance, there is much more good to recall than bad in my past.

very untrue (1) untrue (2) neutral (3) true (4) very true (5)

12. When listening to my favourite music, I often lose all track of time.

very untrue (1) untrue (2) neutral (3) true (4) very true (5)

13. Meeting tomorrow's deadlines and doing other necessary work comes before tonight's

play.

very untrue (1) untrue (2) neutral (3) true (4) very true (5)

14. Since whatever will be will be, it doesn't really matter what I do.

very untrue (1) untrue (2) neutral (3) true (4) very true (5)

15. I enjoy stories about how things used to be in the "good old time."

very untrue (1) untrue (2) neutral (3) true (4) very true (5)

16. Painful past experiences keep being replayed in my mind.



17.

18.

19.

20.

21.

22.

23.

24.

25.

very untrue (1) untrue (2) neutral (3) true (4)

I try to live my life as fully as possible, one day at a time.

very untrue (1) untrue (2) neutral (3) true (4)

It upsets me to be late for appointments.

very untrue (1) untrue (2) neutral (3) true (4)

Ideally, I would live each day as if it were my last.

very untrue (1) untrue (2) neutral (3) true (4)

Happy memories of good times spring readily to mind.

very untrue (1) untrue (2) neutral (3) true (4)

I meet my obligations to friends and authorities on time.

very untrue (1) untrue (2) neutral (3) true (4)

I've taken my share of abuse and rejection in the past.

very untrue (1) untrue (2) neutral (3) true (4)

I make decisions on the spur of the moment.

very untrue (1) untrue (2) neutral (3) true (4)

I take each day as it is rather than try to plan it out.

very untrue (1) untrue (2) neutral (3) true (4)

very true (5)

very true (5)

very true (5)

very true (5)

very true (5)

very true (5)

very true (5)

very true (5)

very true (5)

The past has too many unpleasant memories that I prefer not to think about.
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27.

28.

29.

30.

31.

32.

33.

34.
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very untrue (1) untrue (2) neutral (3) true (4) very true (5)

It is important to put excitement in my life.

very untrue (1) untrue (2) neutral (3) true (4) very true (5)

I've made mistakes in the past that I wish I could undo.

very untrue (1) untrue (2) neutral (3) true (4) very true (5)

I feel that it's more important to enjoy what you're doing than to get work done on time.

very untrue (1) untrue (2) neutral (3) true (4) very true (5)

I get nostalgic about my childhood.

very untrue (1) untrue (2) neutral (3) true (4) very true (5)

Before making a decision, I weigh the costs against the benefits.

very untrue (1) untrue (2) neutral (3) true (4) very true (5)

Taking risks keeps my life from becoming boring.

very untrue (1) untrue (2) neutral (3) true (4) very true (5)

It is more important for me to enjoy life's journey than to focus only on the destination.

very untrue (1) untrue (2) neutral (3) true (4) very true (5)

Things rarely work out as I expected.

very untrue (1) untrue (2) neutral (3) true (4) very true (5)

It's hard for me to forget unpleasant images of my youth.
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very untrue (1) untrue (2) neutral (3) true (4) very true (5)

35. It takes joy out of the process and flow of my activities, if I have to think about goals,

outcomes, and products.

very untrue (1) untrue (2) neutral (3) true (4) very true (5)

36. Even when I am enjoying the present, [ am drawn back to comparison with similar past

experiences.

very untrue (1) untrue (2) neutral (3) true (4) very true (5)

37. You can't really plan for the future because things change so much.

very untrue (1) untrue (2) neutral (3) true (4) very true (5)

38. My life path is controlled by forces I cannot influence.

very untrue (1) untrue (2) neutral (3) true (4) very true (5)

39. It doesn't make sense to worry about the future, since there is nothing that I can do about

it anyway.

very untrue (1) untrue (2) neutral (3) true (4) very true (5)

40. I complete projects on time by making steady progress.

very untrue (1) untrue (2) neutral (3) true (4) very true (5)

41. I find myself tuning out when family members talk about the way things used to be.

very untrue (1) untrue (2) neutral (3) true (4) very true (5)

42. 1 take risks to put excitement in my life.
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44,

45.

46.

47.

48.

49.

50.

51.

very untrue (1) untrue (2) neutral (3) true (4) very true (5)

I make lists of things to do.

very untrue (1) untrue (2) neutral (3) true (4) very true (5)

I often follow my heart more than my head.

very untrue (1) untrue (2) neutral (3) true (4) very true (5)

I am able to resist temptations when I know that there is work to be done.

very untrue (1) untrue (2) neutral (3) true (4) very true (5)

I find myself getting swept up in the excitement of the moment.

very untrue (1) untrue (2) neutral (3) true (4) very true (5)

Life today is too complicated; I would prefer the simpler life of the past.

very untrue (1) untrue (2) neutral (3) true (4) very true (5)

I prefer friends who are spontaneous rather than predictable.

very untrue (1) untrue (2) neutral (3) true (4) very true (5)

I like family rituals and traditions that are regularly repeated.

very untrue (1) untrue (2) neutral (3) true (4) very true (5)

I think about the bad things that have happened to me in the past.

very untrue (1) untrue (2) neutral (3) true (4) very true (5)

I keep working at difficult, uninteresting tasks if they will help me get ahead.
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very untrue (1) untrue (2) neutral (3) true (4) very true (5)

52. Spending what I earn on pleasures today is better than saving for tomorrow's security.

very untrue (1) untrue (2) neutral (3) true (4) very true (5)

53. Often luck pays off better than hard work.

very untrue (1) untrue (2) neutral (3) true (4) very true (5)

54. I think about the good things that I have missed out on in my life.

very untrue (1) untrue (2) neutral (3) true (4) very true (5)

55. I like my close relationships to be passionate.

very untrue (1) untrue (2) neutral (3) true (4) very true (5)

56. There will always be time to catch up on my work.

very untrue (1) untrue (2) neutral (3) true (4) very true (5)



