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Abstract

The issue of student multitasking is debated often in higher education, for
example when discussing whether ‘digital native’ students can naturally
multitask when using technology. Yet some students do continue to struggle
with multitasking, especially when undertaking self-directed study using digital
devices, and there have been few empirical investigations into how to support

those students.

In this thesis, | seek to investigate the effectiveness of a popular time
management technique, the Pomodoro Technique® (PT), in helping students
better manage technology-based multitasking during independent study. To
this end, | describe a design-based research investigation comprising four
cycles/iterations, dedicated in turn to understanding the reasons students
multitask (cycle 1), exploring and refining the use of the technique (cycles 2-3)
and following the use of the refined technique by students over two months
(cycle 4). Participants were twelve undergraduate students at a UK university
who self-identified as struggling with multitasking. Data collection included

participant diary records and periodic interviews.

Findings reveal that participants’ reasons for multitasking were varied. Most
participants found the PT® helpful for addressing their multitasking. However,
there was little consensus on how the PT® helped participants or which
aspects were helpful, with the same aspects (e.qg. ticking timer, deferring

potential interruptions) identified as helpful or ineffective by different



participants. The effectiveness of the technique was also impacted by
contextual factors such as assessment deadlines and unconducive study
environments. Overall, it seems important that students allow enough time to
get used to the technique, and that they reflect on and modify how they use

the technique to suit their context under appropriate guidance.

The thesis contributes to the literature on student multitasking in higher
education. It presents one of the first evidenced-based investigations of
managing multitasking (and one of the first formal evaluation of the PT® in an
academic context). The findings highlight previously overlooked reasons for
student multitasking, such as the convergent use of online platforms for both
study and non-study-related activities, and emphasise that technology and
non-technology-based reasons for multitasking can be closely related. The
thesis also argues that scholars working on student multitasking should be
aware of issues highlighted in other areas of literature, such as in studies of

self-efficacy and human visual processing.
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Chapter 1- Introduction

1.1 Introduction

The use of internet and smartphones has become widely prevalent in the
United Kingdom (UK), especially amongst 16-24 year olds which is the typical
age range for undergraduate university students. According to a study by
Ofcom (2017), 95% of the 16-24 year olds had internet access at home with
most using smart telephones (owned by 96%) to get online. Although the
majority of their use comprise leisure activities, digital devices and the internet
are increasingly being used by 16-24 year olds and especially university
students for educational and study-related purposes (Ofcom 2017, Newman et
al. 2018, UCISA 2018). Similar patterns can be seen in several other
countries: for example Australia and New Zealand (Beetham et al. 2018),
Canada (Canadian Digital Learning Research Association 2018) and the

United States of America (USA) (Allen et al. 2016).

The increase in the use of digital devices and the internet for both study and
non-study-related activities has prompted research on student behaviour and
impact of technology. A wide range of studies in different research settings
have reached similar findings: when pursuing study-related activities using
digital devices and the internet, students are multitasking between study and
non-study-related activities during independent study (Junco and Cotten 2011,
Junco and Cotten 2012, Moreno et al. 2012, Yeykelis et al. 2014, Judd 2013,

2015). Yet, as | illustrate in section 2.1.1, research investigating the impact of



multitasking has found it to be associated negatively with task performance

and assessment outcomes.

As | will be outlining later in this chapter, although the challenges arising from
multitasking are recognised by media and some influential organisations
related to educational technology, there is no government policy currently in
place to address the challenge. Furthermore, the focus of research on
multitasking to date is skewed towards the impact of multitasking on learning
and academic performance (e.g. Song et al. 2013, Lau 2017). As | will be
illustrating in section 2.4.2.1, there is almost no research on supporting
students to effectively manage multitasking during independent study.
Although some higher education institutions in the UK provide advice on
managing multitasking, it is not evidence-informed. Given the increased
importance of independent study within the contemporary university student
experience (for a discussion in relation to blended learning, see Bowyer and
Chambers 2017), | consider it vitally important that research is carried out on
how students can be provided with evidence-based advice on effectively
managing multitasking in relation to their study-related activities carried out

digitally during that independent study.

1.2 Defining multitasking

Student multitasking has been referred to by a variety of other terminologies
which include task switching, media multitasking, procrastination and
distraction. Therefore, | believe that it is important to start by clarifying how |

perceive and define multitasking.



Dzubak (2008:1) defines multitasking as ‘engagement in individual and
discrete tasks that are performed in succession’. Dzubak argues that
multitasking entails multiple tasks being performed sequentially and in quick
succession (also referred to as sequential multitasking by Rosen et al. 2013a)
rather than at the same time. Cardoso-Leite et al. (2016) on the other hand
term this as task switching and instead consider multitasking to be an instance
where two stimuli are presented at the same time, e.g. an auditory and visual
stimuli (also referred to as concurrent multitasking by Rosen et al. 2013a).
Judd (2013) considers task switching as switching to a task without returning
to the previous task with multitasking involving returning to the previous task.
Yet another conception of task switching reported by Darmoul et al. (2015)
entails being able to switch attention from one task to another in a planned
manner during an assigned period. Switching attention from one task to
another in an unplanned manner is considered interruption and both task
switching (i.e. planned) and interruption (i.e. unplanned) together form
multitasking. Sanbonmatsu et al. (2013) view multitasking as the concurrent
performance of tasks with distinct goals involving unique stimuli, mental
transformation, and response outputs. Among these varying perspectives and
conceptions of multitasking, | present my conception of the term multitasking

below.

As | illustrate in section 2.1.1, multitasking in its literal meaning, i.e. performing
two tasks at once, is not humanly possible unless for tasks that are automated

(such as making a cup of coffee whilst listening to radio). This conception of



multitasking will not be appropriate for research in educational contexts as

educational tasks are not usually automated and require cognitive resources.

| take the view that in academic contexts switching between study and non-
study-related activities is a switch between two tasks with distinct goals. This
aligns closely with the definition of multitasking by Sanbonmatsu et al. (2013).
My stance is also supported by analysis by Aagaard (2019) of research on
multitasking which found that what is under study in this research is not a
guantitative enumeration of tasks but behaviour that pulls attention away from

the educational tasks (i.e. distinction between on and off-task activity).

Students use multiple stimuli and media for the completion of a goal/task. For
example, a student who is completing an assignment may be using, and
switching between, a word processor on a computer to type-in the
assignment, reading an e-book on a web browser, searching for relevant
research papers on a web search engine, contacting friends on an instant
messaging app on their smart phone for assignment related queries, and
using an audio player and headphones to ward off external noise. As all these
activities, media and stimuli are aiding in attainment of a single goal, i.e.
assignment completion, switching between them should not be considered
multitasking. In addition, some of the media may be consumed and stimuli
presented concurrently, e.g. typing in Microsoft (MS) Word whilst listening to
an audio player, whereas other media is consumed sequentially, e.g. reading

an e-book followed by going through a journal article.



However, the moment the student uses either these or other media or stimuli
for a goal other than completion of the assignment, then they have engaged in
multitasking. For example, in the midst of assignment completion, if the audio
player is used to play a track that, instead of enabling the student to focus,
distracts them so that they only listen to it, then they have multitasked.
Similarly, students have multitasked if they decide to go to an online shopping
website to shop for clothes when searching for papers relevant to the

coursework.

Can multitasking be both planned and unplanned as reported by Darmoul et
al. (2015)? | take the view that multitasking will always be unplanned. For
instance, if a student planned to switch to a non-study-related activity (e.g. as
a break) after half an hour then that will not be considered multitasking:
instead, | consider it to be simply switching to a different task as planned.
However, if a student switched to a non-study-related task before the
assigned time (e.g. half an hour) either due to an internal urge or an external

interruption then it will be considered multitasking.

How would then one classify switching behaviour where a student did not
designate a schedule for study-related tasks? | posit that this relates to an
individual student’s perceptions about and value of the task they switch to. If a
student finds that switching to a non-study-related task was valuable to the
study-related goal (e.g. a refreshing break) then this will not be considered
multitasking. However, if a student perceives that switching to a non-study-

related activity/task (or even a different study-related activity with a different



goal) was detrimental to their study-related task or was undesirable (e.g.
spending too much time on instant messaging with friends leaving little time
for study-related task) then this will be considered multitasking. This also
resolves the question of whether not returning to a task after switching to
another task constitutes multitasking: if a person switches to a non-study-
related task unplanned or considers the switch not desirable, then this will be
considered multitasking regardless of whether they return to the study-related

task or not.

To sum up the above discussion, | consider multitasking to be a switch
between tasks where a task is identified by a distinct goal. To complete a task,
students can employ multiple concurrent stimuli, communicate with other
people, and switch between various mediums, devices, and applications as
long as it is considered contributing to the same goal, i.e. the task.
Multitasking only occurs when students switch to another task with a different
goal, either unplanned or if they ascribe a negative value to the switching
behaviour. This includes switching to a non-study-related activity without
returning to the original study-related task. This conception of multitasking is
similar to the terminology ‘off-task behaviour’ used by Bolkan and Griffin
(2017). However, | will use the term multitasking as it is more widely used in
literature. Furthermore, although the focus of this study is technology-based
multitasking, this study is in-situ (as explained in chapter 4) and therefore
considers multitasking within media, between media, and between media and
human beings (Wallis 2010), in order to understand a participant’s

multitasking behaviour.



Multitasking has also been termed in the literature as media multitasking (e.g.
Foehr 2006), enforced/involuntary and volitional multitasking (Lee and Han
2014), cyber-slacking (Flanigan and Kiewra 2018) and cyber-loafing (Yilmaz

and Yurdugtl 2018).

Switching between study and non-study-related activities has also been
discussed in the context of procrastination, which has been defined as ‘the act
of needlessly delaying tasks to the point of having subjective discomfort’
(Solomon and Rothblum 1984:503). This means that students may have the
intention to perform an academic activity within a desired timeframe, but fail to
motivate themselves to do so (Senécal et al. 2003). According to another
definition, procrastination entails the voluntary delay in the intended course of
action despite expecting to be worse off for the delay (Steel 2007). Based on
the aforementioned definitions, | take the view that multitasking is one of the
enablers or facilitators of procrastination. However, students may not always

engage in multitasking due to the desire to procrastinate.

The terms multitasking and distraction have been used interchangeably in
literature. The Cambridge Dictionary (n.d.) defines distraction as ‘the state of
being very bored or annoyed’ or ‘something that prevents someone from
giving their attention to something else’. As mentioned above, Aagaard (2019)
argues that as the focus of research in multitasking is on a distinction between
on-task and off-task activity, this makes multitasking functionally equivalent to
distraction and therefore the term media multitasking should be replaced with

the term digital distraction. | take the view that distraction might be the cause



of multitasking, but all multitasking may not be due to distraction. For example,
whereas being interrupted by notification for a mobile text might cause one to
become distracted and thus form a reason for multitasking, a person actively
interrupting their study-related task to chat with a friend online may not be

distracted but has still undertaken multitasking.

1.3 Policy context

Despite the research evidence (mentioned in the Introduction and considered
in greater detail in section 2.1.1), it is regrettably the case that national policies
on digital skills often omit the issue of multitasking. The digital strategy by the
UK government stresses the need and the aim for everyone in the UK to have
basic digital skills (Department for Digital, Culture, Media and Sport 2017).
The government’s priority of digital literacy development appears to have an
impact — supporting the development of digital literacy skills or digital
capability was one of the top driving factors in the development of Technology
Enhanced Learning (TEL) by UK higher and further education institutions
(UCISA 2018). However, the government’s digital strategy does not specify
what those skills comprise and whether the government considers
management of multitasking as part of it. The UK House of Lords select
committee report (Select Committee on Digital Skills 2015) does include a
digital skills specification and yet management of multitasking is not included
there. The UK digital skills task force, an independent body, provides
recommendations for ‘nurturing’ digital skills and identifies three ‘tiers’ of skills
namely digital citizen, digital worker, and digital maker (UK Digital Skills Task
Force 2014). The report does not provide details on what it considers digital

literacy or what skills are encompassed in these categories.



The recognition of the challenge of multitasking is reflected in some
frameworks for digital competencies, and has been categorised as part of
‘digital wellbeing’. The European Commission digital competency framework,
for example, includes the competency to be able to ‘avoid health-risks related
with the use of technology in terms of threats to physical and psychological
wellbeing’ (Ferrari 2013). The framework provides the ability to ‘manage the
distracting aspects of working/living digitally’ as an example of this
competency. Similarly Jisc, a UK-based digital services and solutions
organisation, has produced a digital capability framework that outlines six
broad categories of digital capabilities that are required to ‘thrive in a digital
environment’ (Jisc 2018). Of these, the category ‘digital identity and wellbeing’
includes the capability to ‘manage digital workload, overload and distraction’.
Specifically, it expects a digital learner to ‘recognise that digital information
and media can cause distraction, overload and stress, and disconnect when

necessary’ (Jisc n.d:1).

Jisc’s digital capability framework appears to be influential — 39% of the
respondents to the TEL survey of UK higher and further education institutions
said that the framework was found useful in planning TEL at their institution
(UCISA 2018). Jisc also provides case studies from UK further and higher
education institutions detailing how they are supporting staff and students to

develop digital capabilities (Jisc 2018).

In practice, however, most of the institutions who have adopted Jisc’s digital

capability framework have limited their development of digital skills provision



to internet safety and maintaining privacy online. Examples include Anglia
Ruskin University’s online course ‘5 Days of Digital Literacy’ based on the
Digital Literacy Framework (Anglia Ruskin University 2016), UCL’s digital skills
course development programme (UCL 2018), and Open University’s online
course ‘Digital literacy: succeeding in a digital world (The Open University
n.d.). The University of Brighton’s student digital literacy framework (University
of Brighton n.d.) overlooked managing multitasking or online distraction. Since
the commencement of this PhD project, a few institutions have incorporated
advice on management of multitasking and/or digital distraction in their
resources on academic skills (e.g. Lancaster University n.d., Staffordshire
University 2018). However, it is not clear whether the advice is evidence-
informed. | also found two programmes which are embedded in the curriculum
and specifically support students in managing multitasking (Bast 2016),

developing healthy use of technology (Levy 2016).

UCISA, an influential UK body for ‘digital practitioners within education’,
periodically runs a digital capabilities survey that examines institutional drivers
and approaches to developing digital capabilities in the UK. The survey asks
respondents how they are supporting and monitoring digital wellbeing of their
students (Fielding et al. 2019). However, the survey does not specify what it
means by wellbeing and does not ascertain whether students are provided

support in managing multitasking.

My organisation, a UK higher education institution, does not use Jisc’s digital

capability framework. In fact, digital literacy, let alone digital wellbeing, is
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missing from its teaching and learning strategy. The organisation’s digital
strategy focuses on development of a digital infrastructure comprising
hardware and software; the development of staff and students’ digital

capabilities does not form a part of it.

Jisc has produced a version of its digital capabilities framework for learning
technologists, advising them how they could contribute to the development of
digital capabilities at their organisation. Part of the framework expects learning
technologists to contribute to the ‘development of plans and policies in support
of digital wellbeing’ and to raise ‘awareness of the personal benefits and risks
of digital ways of working’ (Jisc n.d:2). The version has been produced in
collaboration with the influential UK body on learning technology, the
Association of Learning Technology (ALT), via which, the framework has also
been mapped to Certified Membership of the Association of Learning
Technology (CMALT), which is an accreditation scheme for learning

technologists.

Technology-based multitasking and the associated ‘digital distraction’ has
been widely covered in the media with stories mainly involving coverage of
research findings. Examples include multitasking negatively impacting
memory (Richtel 2011), linked to less grey matter (NBC News 2014), and
negatively impacting student assessment outcomes (Zimmerman 2013).
Some news articles have provided advice on dealing with multitasking and
distractions (e.g. Griffey 2018, Davis 2019). News stories have also revolved

around banning of digital devices from classrooms (e.g. Bociurkiw 2018,
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Berdik 2018). In short, the media has alerted to the proliferation and negative
impact of multitasking, and offered solutions. Although there are reports for
banning devices during class, | have not found examples of advocacy for
changes to curriculum where students are provided guidance on managing

multitasking during independent study.

It can be seen from the above paragraphs that although the challenge of
multitasking is acknowledged at some level of policy, in practice it is not being
addressed neither at my (as detailed further in section 1.5) nor other HE
institutions. Although interventions have been made, mainly by schools, to
address the issue, this has been limited to the classroom (e.g. banning

devices).

As briefly mentioned in section 1.1 and discussed in detail in section 2.1.1, the
inability to effectively manage multitasking can have adverse consequences
for student well-being and assessment outcomes. Yet, students are not being
provided with evidenced-informed guidance on managing multitasking during
independent study. This study provides insights into the kinds of help that
students require, explores in-depth one way in which practitioners in HE might
provide that help, and suggests how they can embed this help in their existing
support for students. Therefore, this work should be of interest to educators,
curriculum designers, senior managers, policymakers, learning technologists

and members of staff involved in student support services.
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1.4 Personal motivation

A few years back | had the opportunity to deliver lectures and facilitate
workshops on a creative technology course at my university. During my
laboratory-based workshops | observed students frequently switching between
their workshop activities (based on multimedia tools) and leisure activities
(e.g. social media, video sharing websites). Similarly, during my lectures |
observed a few students engaged with their phones and pursuing non-study-
related activities on their laptops. | was surprised to witness this because | had
designed my lectures and workshops keeping in view best practice in teaching
and learning, with emphasis on active learning, student engagement and
motivation. However, the lectures and workshops were clearly not engaging
and motivating for those students who chose to pursue non-study-related
activities. My discussion with other lecturers revealed that this was a
commonly-observed phenomenon. This piqued my interest in exploring the

area of multitasking.

As | began to read research on multitasking, | found how widely prevalent
multitasking was and how it adversely impacted student learning and
assessment outcomes (as reported in sections 1.1 and 2.1.1). In view of this, |
was surprised that there was scant research on how students could effectively
manage multitasking. When | commenced this research, there was no higher
education institution, including my own, that provided advice and guidance to
students on managing multitasking (as mentioned in section 1.3, although
since commencement of my PhD a few institutions have begun to provide at

least some advice on managing digital distractions as part of study skills).
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As a learning technologist whose remit is to support teaching staff in
harnessing affordances offered by technology to facilitate education, | felt
obliged to find potential solutions to the challenges posed by technology in the
form of multitasking. This, coupled with my pragmatist worldview that is
concerned with action and change, compelled me to explore the phenomenon

through undertaking this PhD study.

1.5 Practice context

| am a learning technologist for a STEM faculty of a post-92 higher education
institution! in the UK. My preliminary research for this thesis began by
investigating if students at my institution and in particular my faculty were
provided any support in assisting them in managing multitasking. | started with
examining the topics covered in modules on academic or study skills which
are offered as part of all courses offered by my faculty. The content of these
modules includes skills such as academic writing, presentations, note taking,
revision and Curriculum Vitae (CV) writing. Effective management of

multitasking was not found to be covered by these modules.

The faculty also runs a study skills centre that aims to provide students
support outside of the classroom on the aforementioned study skills. The main
focus of the centre is to provide support on academic writing, finding and
referencing information, examination revision and mathematics skills.

Although no workshops are offered on managing multitasking, the centre’s

! Former polytechnics granted university status in 1992
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online presence on the Virtual Learning Environment (VLE) provides link to an

external resource on time management.

The external resource offers tips on managing ‘procrastination and distraction’
but none of these cover managing multitasking involving digital devices. An
activity in the resource invites users to identify distractions and encourages
them to think how they will be managing these without offering any feedback
on whether these user-proposed solutions will be effective or not. This activity
is futile because, as reported in the literature review (chapter 2) and later
corroborated by findings of this research (chapter 5), although students
employ strategies for managing multitasking, they either do not find them

effective or evidence on their effectiveness is missing.

Other faculties and university departments such as the library and IT services
also do not provide any support to students on managing multitasking. |
reported in section 1.3 that my organisation has a digital strategy, but it does
not encompass development of staff and students’ digital capabilities. Despite
this, a digital literacy programme was run between 2016-2018 but was limited
to staff and student training on a new operating system and software tools.
Therefore, it appears that modules on study skills and the associated support
department cover several skills but overlook a fundamental one, i.e. how to

study effectively without multitasking.

| reported in section 1.3 that Jisc’s digital capabilities framework for learning

technologists expects them to support digital wellbeing. Reflecting on my own
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practice and that of the learning technologist community in UK higher
education, | realised that our work centres around enabling academic staff to
harness the affordances offered by technology to facilitate teaching. As
enthusiastic proponents of technology-facilitated education, we have missed
the challenges posed by technology to students and consequently providing
them with adequate guidance and support. Only after commencing work on
the thesis, | came across one blog (Hole 2016) that provides advice on the
use of digital tools to maintain focus and prevent multitasking.

| intend to use the findings of this study to raise awareness in my organisation
about the challenge of multitasking and the need to support students in
meeting this challenge. To this end, | intend to advocate for institutional
strategy on digital capabilities and liaise with the academic support centre at
my organisation to offer evidenced-based advice to students on how they can

manage multitasking.

1.6 Research context and locating the project

When considering the issue of multitasking in an educational context it is
difficult to escape the discourses of the ‘digital native’/'Net Gen’ argument and
digital literacies, where it is argued that people born after 1982 are
‘automatically’ proficient in the use of technology, including the ability to
multitask, because they grew up using ubiquitous technology (e.g. Prensky
2011). As | will go on to explain in chapter 2, scrutiny of the scholarship
suggests that the so-called ‘digital natives’ are certainly not ‘accustomed’ to,
or have the ‘ability’ for, multitasking as is being claimed — ‘Net Gen’ students
are not only impacted negatively by multitasking but are also unable to
effectively manage multitasking. Indeed the ‘digital native’/'Net Gen’ argument

16



has been widely challenged in the literature (cf. Jones and Healing 2010) with

the focus largely on whether the students are or are not better multitaskers

than those in earlier generations.

Yet, despite the prevalence of multitasking amongst students and its negative
impact on their assessment outcomes, there is paucity of research in how
students can be supported in effectively managing multitasking, which I intend
to redress. In light of this aim, there are three areas of scholarship in which |
will locate my thesis with the intention of both informing this project and

contributing to the literature, which | will expand on in chapters 2 and 3.

The first area of scholarship covers ascertaining factors that contribute to
student multitasking, while the second area of scholarship concerns existing
strategies students employ to manage multitasking. These areas of
scholarships have been chosen because in order to find how students can be
supported to manage multitasking and inform the development of an
intervention, it is first important to investigate and analyse what leads students
to multitasking and what existing strategies are available for them to

effectively manage it (Kononova and Chiang 2015).

The third area of scholarship involves the existing evaluation of and research
in the effectiveness of the Pomodoro Technique® (PT), a popular time
management technique. The PT® has been employed as an intervention in
this study to facilitate participants (students) to manage multitasking. The PT®

is a time management technique developed by Francesco Cirillo which aims
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to ‘help individuals and teams manage time effectively’ (Cirillo Consulting
GMBH 2013). The PT® is a registered trademark by Francesco Cirillo.
Authorisation was sought (and received) by the author to write about this
technique in this thesis. However, this thesis is not affiliated with, associated
with, or endorsed by the PT® or Francesco Cirillo. Further details about the

PT® have been provided in chapter 3.

| approach this research through a pragmatist paradigm (Creswell 2014). My
aim is not to merely observe the world (i.e. examine students’ multitasking) but
to intervene (i.e. to support students in managing multitasking and to draw
conclusions from doing so). My ontological position guides the choice of
methodology for this study which is Design-Based Research (DBR) (Anderson
and Shattuck 2012). The research is conducted at a university based in the
UK and all research participants are students of various undergraduate
programmes of that university, who self-identify as struggling with

multitasking.

The research questions defining this study are:

R.Q.1 How might the use of the Pomodoro Technique® (PT) help previously

struggling undergraduate students better manage technology-based

multitasking when undertaking independent study in a higher education

setting?
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R.Q.1.1 What reasons do students give for multitasking?

R.Q.1.2 Which reasons that students give for multitasking may be

addressed by their use of the PT®?

R.Q.1.3 How effective do students find different aspects of the PT® in

managing multitasking?

R.Q.1.4 What contextual factors govern the effectiveness of the PT® in

a higher education setting?

1.7 Thesis overview

The following is an overview of the chapters in the remainder of this thesis:

Chapter 2 presents a review of relevant literature including students’

experiences of multitasking and strategies for managing multitasking.

Chapter 3 introduces the readers to the PT® and existing research on

evaluation of the technique.

Chapter 4 presents my ontological stance and epistemological position and

introduces the research design, including details of DBR, data collection

methods, participant recruitment and research ethics.
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Chapter 5 presents data for this thesis and documents the four DBR cycles

undertaken.

Chapter 6 presents an analysis of the research findings.

Chapter 7 contains the discussion of the findings of the research in relation to

existing academic literature.

Chapter 8 concludes the thesis and includes a summary of research findings

in terms of the research questions, reflections, and implications and

suggestions for policy, practice and future work.
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Chapter 2- Literature Review

2.1 Introduction

This chapter presents a review of the literature relating to my research. | begin
by positioning the project within the discourse of ‘digital native’/'Net Gen’
argument and digital literacies (section 2.1.1) and provide details of the
conduct of the literature review (section 2.1.2). This is followed by a review of
the literature that has been presented as two themes. The first theme explores
the reasons students multitask (section 2.2). The second theme explores the
strategies students employ to manage multitasking (section 2.3). The two
themes have been included to serve the purpose of a literature review in a
Design-Based Research (DBR) study, which is to ‘(a) help flesh out what is
already known about the problem and (b) to guide the development of
potential solutions’ (Herrington et al. 2007:6). | conclude the chapter by
identifying limitations of and gaps in the literature relating to the two themes
(section 2.4) and the potential contribution my research makes to the research
area (section 2.5).

2.1.1 Locating the project — ‘Digital Natives’ and multitasking

| position the project within the discourse of the ‘digital native’/'Net Gen’
argument and digital literacies. Prensky (2011) referred to people born after
1984 as ‘digital natives’ positing that as this generation grew up using
ubiquitous technology, they think and process information differently and can
be assumed to be proficient in the use of technology for learning. Related

terms that have been coined include homo zappiens (Veen 2007) and Net
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Generation or Net Gen (Oblinger and Oblinger 2005). Prensky (2011) and
others advocate for pedagogical change to suit the learning requirements and

preferences of ‘digital natives’.

There has been a lot of debate about, and contestation of, the ‘digital native’
narrative, focusing on a range of aspects. My thesis aims to contribute to this
debate by focussing on the multitasking issue. Proponents of the ‘digital
native’ idea claim that the new breed of learners prefer (Prensky 2011), are
accustomed to (Oblinger and Oblinger 2005) or have the ability (Veen 2007)
to effectively multitask. Numerous studies have shown that the ‘digital
native’/'Net Gen’ students indeed multitask between study and non-study-
related activities in digitally rich settings (Junco and Cotten 2011, Junco and

Cotten 2012, Moreno et al. 2012, Yeykelis et al. 2014, Judd 2013, 2015).

Yet research examining the impact of multitasking amongst ‘digital native’/'Net
Gen’ students has found it to be negatively associated with assessment
outcomes (Fulton et al. 2011, Junco and Cotten 2012, Song et al. 2013, Lau
2017, Felisoni and Godoi 2018), retention of less information (Lee et al. 2012),
and requiring more time to achieve the same level of performance on an
academic task (Bowman et al. 2010). Furthermore, several theories on human
cognition point out that multitasking can be detrimental to academic
performance and assessment outcomes. These theories include the cognitive
theory of learning and information overload by Mayer and Moreno (2003), the
limited capacity model proposed by Lang (2009), the threaded cognition
theory by Salvucci and Taatgen (2008), and the Memory for Goal Theory by

Altmann and Trafton (2002). In broad terms, these theories propose that
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humans have limited capacity for cognitive processing and as a result when
two tasks are similar, require complex problem representation, and/or need
similar mental resources, one task must wait its turn as the required mental

resource can only be used for a single task at a time.

In light of the above, study-related tasks are likely to be unique, non-
repeatable, and require high mental cognition. In addition, when one switches
from one study-related task to another, the new task needs to be activated
more than the interrupted task. When the user switches back to the original
task, it will also take additional time to reactivate the task and mentally
remember its state before the switch, resulting in longer time to complete the
task compared to if it were completed without interruption. Therefore
multitasking delays the learning process and increases the time to complete
the task. However, one may be able to perform ‘automated’ tasks, such as
preparing coffee whilst listening to radio, as they are familiar and repeated,
causing the brain to rewire and transferring them from high cognitive load to

low cognitive load (Lin 2013).

In addition to the above, there are a growing number of empirical research
studies (e.g. Kennedy et al. 2007, Jones and Healing 2010, Margaryan et al.
2011, Kennedy and Fox 2013, Yot-Dominguez and Marcelo 2017, Flanigan
and Kiewra 2018) critical of the ‘digital native’ argument that have found that
a) ‘digital native’/'Net Gen’ population is not homogeneous and exhibit varying
degrees of technology usage as well as understanding of course requirements

for technology use, and b) participants had a superficial understanding of new
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technology and there was limited awareness and/or use of technology for
optimising learning experiences and academic betterment. Thompson (2015)
found that managing multitasking did not come naturally to their research
participants but was something they managed consciously. Flanigan and
Kiewra (2018) state that computer-based multitasking in fact represents a new
means of continuation of an age-old student practice of switching to non-
study-related activities during study. It is not surprising then that the founder of
the ‘digital native’/'immigrant’ argument have begun to distance themselves

from the concept (Prensky 2009).

It can be seen that the so-called ‘digital natives’ may not be ‘accustomed’ to or
have the ‘ability’ for multitasking simply due to their generational position as is
being claimed. In addition, they may not possess natural ability to exploit
technology to ward off negative impact of multitasking. On the contrary, they
are invited to multitask in their lives more than before and need help in
managing it. It is in view of the adverse effects of multitasking on a student’s
learning and the growing evidence of the inability of the ‘digital natives’ to
manage multitasking that managing multitasking is being recognised as a
digital literacy skill that students must have. For instance, capabilities of a
digital learner that have been specified by Jisc (n.d:1) include the ability to
‘manage attention, engagement and motivation to learn in digital settings’,
‘recognise that digital information and media can cause distraction, overload

and stress’, and disconnect when necessary.
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My research study heeds this call and aims to support students in the digital
literacy of managing multitasking. The thesis does not approach the issue of
multitasking with the assumption that the ‘digital native’/'Net Gen’ students are
somehow ‘better’ at managing multitasking due to their generational position.
Rather it aims to help them understand and manage their own multitasking

and, in the process, derive evidence-informed practice.
2.1.2 Conduct of literature search

When | set out to search for literature, | was hoping to find literature
investigating the ‘digital native’ argument, the impact of multitasking on
students, the reasons students multitask, and their strategies for managing
multitasking. | was interested in finding research carried out in the context of
independent study rather than classroom contexts as that was the focus of my
research and | assumed that multitasking in classroom settings might take
rather different forms from that in independent study situations. | was also
interested in finding out whether, and how, multitasking was positioned in the

digital literacy discourse.

To this end, | used the following keywords: multitasking, ‘digital distraction’,
cyberloafing, cyberslacking, ‘digital literac* AND multitasking’, ‘digital literac*
AND distraction’, ‘digital native’ AND multitasking’. As can be seen from the
list, the keywords were selected to capture all studies related to multitasking
and other terms it has been referred by (e.g. digital distraction). The date and
subject parameters were restricted between 2010 and 2020 (due to few
search results, the date parameters of some keywords such as cyberslacking

were changed from 2010 to 2005). The lower date parameter of 2010 was
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selected because it was around this time that technology such as computers
and personal technologies had begun to become widely prevalent among
students (the first iPhone was launched in June 2007). The subject parameter
was restricted to education as this research is situated in educational
contexts. The Lancaster University library catalogue was used to search for

literature.

| read the title and abstract of each item in the search results, and filtered the
literature to include only those studies that appeared relevant to my research
guestions. For instance, as the focus of my research was multitasking during
independent study (as discussed in section 1.1), | excluded studies that
related to multitasking in classroom contexts (e.g. Bolkan and Griffin 2017,
Yilmaz and Yurdugul 2018, Chen et al. 2020). | also followed references of the
literature | read to ensure that any articles that may not have appeared in the

literature search had not been missed (a 'snowballing' approach).

Following identification of relevant texts, | applied a holistic approach (Booth et
al. 2012): reading the text in full, searching for data against a set of deductive
codes (e.g. reason for multitasking, strategies for multitasking) and copying
passages in MS Word, organising them by deductive codes. | also maintained
brief notes about methodology, research context, and strengths and
weaknesses of literature. This was followed by comparing and contrasting

texts and identifying patterns across the literature.
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The review of literature led me to focus on two themes that are detailed in the
rest of the chapter: reasons for multitasking (presented in section 2.2) and

strategies for multitasking (presented in section 2.3).

2.2 Reasons for multitasking

As mentioned in section 2.1, the purpose of the literature review in a DBR
study is to ascertain what is known already about the research problem as
well as to guide the development of potential solutions. In view of this, it is
important to first know what causes students to multitask before devising
possible solutions. Therefore, this section presents my findings related to the
theme ‘reasons for multitasking’. At this stage, | restrict my discussion to
establishing the key claims and points of focus in the literature. Limitations of
research cited in this section will be covered later in section 2.4.1. Implications
of the literature cited in this section for this research have been provided in
section 2.5 of this study. In section 7.3 of this thesis, | discuss the congruence
and departure of the findings of my study from the literature, therefore

establishing my contribution to the scholarship.

The review of literature identified a range of reasons why students multitask.
2.2.1 Technology access and design

Several studies have reported that their research participants engaged in
technology-based multitasking just because they were able to due to easy
access to technology. This includes abundance of technology in their study
area (Rosen et al. 2013a) and in bedrooms (Foehr 2006, Jeong and Fishbein
2007), access to unlimited or high speed internet (Baron, 2008, Zhang and

Zhang, 2012), and wide prevalence of technology in general (Lin 2013,
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Kononova and Chiang 2015). Kononova and Chiang (2015) who undertook a
cross-cultural study of multitasking behaviour amongst USA and Taiwanese
students found that technology adoption can reduce cross-cultural difference

in multitasking.

Some researchers have asserted that computer-based gadgets are designed
to encourage multitasking (Judd and Kennedy 2011, Zhang and Zhang 2012,
Carrier et al. 2015). Examples cited to support this assertion are multiple tab
facility in web browsers, the ability to run several programs and run multiple
‘windows’ simultaneously, icons on smartphones that represent ways to
connect with others. Hyperlinked information tends to attract users from one
link to another (Greenfield 2011, Murray et al. 2020). In addition, digital device
features such as beep or vibration (when a message arrives), reminders,
follow-ups and alerts provide stimuli that grabs a user’s attention and directs
their processing resources to engage in a new task in addition to a current
task (Carrier et al. 2015). These notifications have been found to be the cause
of multitasking by Rosen et al. (2013a), Levy (2016), Le Roux and Parry
(2019), Deng (2020), and Murray et al. (2020). Zhang and Zhang (2012) found

that students multitasked due to convenience, easiness, and instantness.

2.2.2 Motivation

Song et al. (2013) and Calderwood et al. (2014) found a correlation between
multitasking and motivation — students would multitask less if they were
motivated by their study materials. Likewise, various studies found factors that
reflect a lack of motivation such as boredom (Baron 2008, Adler and
Benbunan-Fich 2013, Rosen et al. 2013a, Hwang et al. 2014, Levy 2016, Kim
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et al. 2017, Le Roux and Parry (2019), Deng 2020), lack of fulfilment (Le Roux
and Parry 2019), and irrelevance of the task at hand (Lin 2013) as reasons for
multitasking. Adler and Benbunan-Fich (2013) reported that those who had
negative feelings emerging due to the task chose to interrupt their activity

more often than those with positive feelings.

Some research studies have compared participants’ motivation for study with
that for non-study-related activities. For instance Yeykelis et al. (2014) who
measured participants’ moment-to-moment motivational changes through a
wrist sensor found that physiological arousal levels (measured by skin
conductance response) increased when switching from work to ‘entertainment’
tasks but decreased vice-versa. Based on these findings, the authors
hypothesised that high levels of arousal for ‘entertainment’ tasks may be due
to high motivational relevance of these tasks over work tasks where the
former were likely to be experienced more positively than the latter. Similarly,
Zamanzadeh (2016) explored whether media multitasking affects mood and
arousal. The results suggested that multitasking with both non-social and
social media led to higher arousal.

2.2.3 Self-efficacy

Factors indicating low self-efficacy (i.e. belief in one’s capabilities to organise
and execute a task/activity) for study-related tasks were found to be indicators
of multitasking. Adler and Benbunan-Fich (2013) reported that those who felt
frustrated by the study-related task due to perceived hardship of the task,
obstruction (e.g. stuck at a task), and exhaustion (all indicators of low self-

efficacy) multitasked more than those with positive feelings towards tasks.
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Obstruction was reported as one of the reasons for multitasking by Whittaker
et al. (2016) and Deng (2020), with the latter also reporting frustration as a

cause.

Calderwood et al. (2014) and Kim et al. (2017) found fatigue, which impacts
self-efficacy, to be one of the factors determining multitasking. Observing
participants during a three-hour homework task, Calderwood et al. (2014)
found that fatigue increased during the three hours whereas motivation for
homework and positive affect decreased during this time period. Fatigue can
compromise one’s ability to regulate goal-directed perceptual and motor

processes (van der Linde et al. 2003).

Contrary to the above, however, some participants of Thompson (2015)
reported that they liked to multitask when self-efficacy for a task was high
(subjects were ‘easier’) and avoided it when self-efficacy for a task was low
(subjects were ‘challenging’). Some participants of Deng (2020) also reported

‘easy tasks’ or the end of a task getting within sight, prompting multitasking.

2.2.4 Out of habit

Wang and Tchernev (2012) found habitual needs to be a predictor of
multitasking which not only increase multitasking but are also satisfied by
multitasking. Similarly, Zhang and Zhang (2012), Hwang et al. (2014), Levy
(2016), Kim et al. (2017), Le Roux and Parry (2019) and Deng (2020) also
reported unconscious, habitual use of non-task-related activities as reasons

for multitasking.
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2.2.5 Time pressure

Time pressure was reported to be a factor impacting multitasking albeit in
contrasting ways. Baron (2008), Judd and Kennedy (2011) and Hwang et al.
(2014) reported that time constraint pressurised students to juggle more tasks
within limited time spans. On the other hand, Wu and Xie (2018) in their
experimental setting found that imposing time pressure on study-related online
search tasks ‘significantly’ reduced multitasking. Similarly, participants of Kim
et al. (2017), Le Roux and Parry (2019), Deng (2020) and Murrey et al .
(2020) reported that they were prone to giving-in to external and self-
interruptions when relaxed and not under pressure, and did not multitask

when pressed for time.
2.2.6 Desire for sociability

Some research studies found a person’s desire for sociability and the need to
keep in touch with other people as a predictor of multitasking (Zhang et al.
2013, Hwang et al. 2014, Kononova and Chiang 2015, Kim et al. 2017).
Rosen et al. (2013a) found that those who texted more in general were easily
distracted to another task, leading the authors to argue that this may be due to
the need for emotional gratification from social media and texting. Zhang and
Zhang (2012) found that being alone significantly increased multitasking.
Participants of Kim et al. (2017) preferred contacting peers even during
intensive tasks and worried about the inability to be contacted by peers if

smartphone or notifications from its various applications were switched off.
2.2.7 Personality traits
Some research studies have explored the link between personality traits and

multitasking. Wang and Tchernev (2012) found that participants with higher
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neuroticism (i.e. the tendency to experience distress (McCrae and John
1992)) were more likely to engage in multitasking whereas no link was found
between extraversion (which covers traits like being dominant, talkative,
social, and warm (McCrae and John 1992)) and multitasking. Sanbonmatsu et
al. (2013) found impulsivity traits to be associated with high levels of
multitasking where impulsivity is ‘a predisposition toward rapid, unplanned
reactions to internal or external stimuli without regard to the negative
consequences of these reactions’ (Barratt and Patton 1983). Duff et al. (2010)
found ‘creative personality’ (e.g. asking questions that no one asks) to be a

predictor of multitasking in both college students and the general population.

Several studies (Foehr 2006, Jeong and Fishbein 2007, Chang, 2012, Duff et
al. 2014, Sanbonmatsu et al. 2013) have found sensation-seeking as a
predictor of students’ multitasking behaviour. Sensation-seeking has been
defined as ‘one’s need for varied, novel, and complex sensations and
experiences and the willingness to take physical, social, legal, and financial
risks for the sake of such experience’ (Zuckerman 1994). Jeong and Fishbein
(2007) mention that high sensation seekers have a strong need for varied,

novel and complex experiences.

Polychronicity has been defined as an individual’s preference for doing
several tasks simultaneously and the belief that this is the best way to perform
tasks (Konig et al. 2005). Polychronicity has been found to be a predictor of
multitasking by an unpublished doctoral research study (Chang 2012) and a

cross-cultural study of multitasking between USA and Taiwanese students
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(Kononova and Chiang 2015). Contrary to Kononova and Chiang’s initial
assumption that people in ‘polychromic cultures’ such as Taiwan are more
likely to multitask than ‘monochromic cultures’ such as the USA, people in the
latter country were found to be more polychromic and reported greater
degrees of multitasking.

2.2.8 Psychological problems and social difficulties

Caplan and High (2011), in a review of literature on online social interaction
and problematic internet use, report that people with psychological problems
and social and interpersonal difficulties (e.g. loneliness, social anxiety) are
more drawn to online social interaction than those without these difficulties,
and are more likely to be engaged in compulsive internet use i.e. the inability
to control or regulate one’s online behaviour. The authors also found that
those showing symptoms of compulsive internet use access internet to
regulate their mood (i.e. alleviate states such as anxiety, loneliness or
depression) or due to obsessive thought patterns involving the internet use
(e.g. ‘when | am offline, | cannot stop thinking about what is happening
online’). It is likely that students encountering aforementioned problems and

difficulties are more likely to multitask during independent study.

Rosen et al. (2013b) in a study exploring the link between technology use and
psychiatric disorders found that the majority of the younger generation
reported being anxious at not being able to check text messages, phone calls
and social networks. In addition, there was a causal link between extent to
which one felt anxious about not checking social media and the frequency with

which one accessed it. The anxiety students experienced could be the Fear of
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Missing Out (FOMO), as reported by a participant of Le Roux and Parry
(2019), which is the pervasive apprehension that one might be missing out
from rewarding experiences others might be having and the desire to stay
continually connected with what others are doing (Przybylski et al. 2013).
Przybylski et al. found that FOMO was linked to seeking out social media.
2.2.9 Addiction

Kononova and Chiang (2015) found internet addiction to be positively related
to multitasking. Carrier et al. (2015) also suggested that internet addiction
could cause some students to multitask more than others. Young (1998)
states that in order for one to be addicted, they must be a) engaging in
pleasurable behaviour, b) demonstrate a pattern of excessive use, c) are
negatively impacted in a major sphere of life, and d) display tolerance and
withdrawal factors. Greenfield (2011) argues that the internet itself is
inherently addictive in nature, which in turn can be a reason for some students

to multitask.

2.2.10 Others

Some other reasons for multitasking reported in the literature include
enjoyment and the need to be entertained whilst studying (Zhang and Zhang
2012, Hwang et al. 2014, Kononova and Chiang 2015, Levy 2016), getting
reminded of a non-study-related task (Zhang and Zhang 2012), finding it hard
to focus and to not switch attention to things not related to study (Lin 2013), a
way to reward oneself after completing a portion of the task (Kim et al. 2017),
disruption by people (Thompson 2015, Levy 2016), waiting for their computer

to respond to an instruction, e.g. waiting for a web page to load (Zhang and
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Zhang 2012, Levy 2016, Deng 2020), and information seeking (i.e. checking
facts, resolving curiosity, gaining more information about products or services,

looking up unfamiliar words or people) (Hwang et al. 2014).

Guinness et al. (2018) investigated the effectiveness of technology breaks at
reducing multitasking and found that breaks to use technology reduced the
frequency of multitasking during independent study. Jeong and Fishbein
(2007) and Foehr (2006) found that females were more likely to engage in
multitasking than males. Similarly, Duff et al. (2014) found gender to be a
predictor of multitasking but only in the overall general population and not for

some of the specific student populations that participated in the study.

2.3 Strategies for managing multitasking

As mentioned in section 2.1, the purpose of the literature review in a DBR
study is to ascertain what is known already about the research problem as
well as to guide the development of potential solutions. In view of this, it is
important to get insights into strategies students employ or are advised to
employ to deal with multitasking, what has worked and what has not, in order
to inform a strategy to manage multitasking. Strategies for managing
multitasking have also been referred to as strategies for self-regulated
learning (Zimmerman 2002) and volition control (Corno 1989). However, the
literature related to this research area is scant. This has also been reported by
Carrier et al. (2015) in their review of literature on multitasking. Strategies
students employ or are advised to employ to manage multitasking reported in
the literature are listed below (ordered by importance to this research).
Research that explored its participants’ management of multitasking either in
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classroom contexts (e.g. Cho 2016) or in non-academic rather than self-
directed independent study contexts (e.g. Bardhi et al. 2010, Robinson 2017)
was not considered. Limitations of research cited in this section will be
provided in section 2.4.2. Implications of the literature cited in this section for
this research have been provided in section 2.5 of this study. In section 7.4 of
this thesis, | discuss the congruence and departure of the findings of my study

from the literature, therefore establishing my contribution to the scholarship.

2.3.1 Maintenance of boundaries between study and non-study-related
activities

Participants of some research studies reported what Winter et al. (2010)
describes as maintaining ‘boundaries’ between study and non-study-related
activities as a strategy to manage multitasking. For instance, participants of
Winter et al. associated study-related activities with MS Office applications
and ‘academic’ software and non-study-related activities with personal e-mail
accounts, Facebook, and other web 2.0 applications. Examples of boundary
management include studying away from a computer/tablet/phone (Jones and
Healing 2010, Winter et al. 2010, Park 2014, Kim et al. 2017, Le Roux and
Parry 2019, Deng 2020, Murray et al. 2020), e.g. by printing learning materials
(ibid), disabling notifications and alerts for non-study-related applications
(Nash, 2014, Park 2014, Carrier et al. 2015, Levy 2016, Hartley et al. 2020),
switching off applications/devices associated with non-study-related activities
(Jones and Healing 2010, Winter et al. 2010, Nash 2014, Thompson 2015,
Levy 2016, Deng 2020), flipping the phone facing down or covering the screen
(Deng 2000), removing non-study-related applications completely for a certain

period of time (Park 2014, Kim et al. 2017), setting designated times for using
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these applications (Winter et al. 2010, Nash 2014), and setting aside time
where phone use is restricted (Hartley et al. 2020). Over half of the research
participants (n=10) of Winter et al. (2010) reported that they learnt more

effectively when away from computing and communication technologies.

Carrier et al. (2015) advised on the use of technology for boundary
management, e.g. tools that block non-study-related websites, adverts and
banners in order to declutter study-related online reading. Thompson (2015)
reported their participants making use of features within a social media
website that makes it unavailable for a desired period of time. Patterson
(2018) tested various features of a ‘time-management’ software with different
groups of students on a Massive Open Online Course (MOOC). Group A
could use the software’s feature to block distracting websites for up to an hour
whilst group B could use the software’s feature to pre-commit a time limit on
non-study-related websites, with these websites getting blocked once the limit
was reached. Findings revealed that group B showed the most improvement
in course performance which included the amount of time they spent on
coursework, overall scores and MOOC completion rates. Group A (that were
able to block distracting websites for up to an hour) also showed improvement
in performance but this was much smaller than group B and was not found to
be statistically significant. Nevertheless, managing boundaries with the aid of
technology such as blocking tools have been found to reduce the amount of
strength one needs to exert to exercise self-control, resulting in reducing the
stress that arises from exercising self-control and empowering users to fully

focus on the task (Kim et al. 2017).
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2.3.2 Multitasking awareness and usage tracking

Participants of Hartley et al. (2020) reported using apps to monitor phone
usage and track how much time is spent on various phone applications. Kim
et al. (2016) and Whittaker et al. (2016) designed and tested computer-based
applications that made participants aware of the time they spent on different
programs on their computers. Evaluation of the applications revealed that
participants on becoming aware of their use of non-study-related applications
during study reduced its use. Likewise, participants of Murray et al. (2020),
upon seeing high mobile usage statistics provided by a usage tracking app,
expressed willingness to change their multitasking behaviour. The application
by Whittaker et al. (2016) and a similar one by Rooksby et al. (2016) also
raised awareness of the ‘trouble websites’ that participants frequently
multitasked to. This prompted reflection in participants on how to avoid those
websites during future study sessions. Similarly, results of a field study by
Lottridge et al. (2012) that evaluated a web browser plugin which categorised
websites as study and non-study-related and gave a summary to users of the
proportion of time spent in each of the two categories, found that the
awareness of multitasking by the browser plugin reduced multitasking
amongst participants. However, Patterson (2018) who asked one group
amongst their participants to use an application that alerted participants on
their multitasking behaviour from time to time, found that it had a ‘statistically

indistinguishable’ impact on students’ multitasking behaviour.
2.3.3 Time pressure

Jones and Healing (2010) and Le Roux and Parry (2019) report some of their

participants deliberately choosing to leave assessment-related activities close
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to their deadline as they claimed to focus best under time pressure. Based on
findings of their experimental study that those who performed the task under
high time pressure had lower levels of multitasking, Wu and Xie (2017)
recommended that students create ‘mild time pressure’ by setting time limits

for tasks when studying on digital devices.

2.3.4 Technology breaks

Jones and Healing (2010), Park (2014) and Murray et al. (2020) reported
students employing pre-scheduled breaks involving non-study-related
activities based on technology. Guinness et al. (2018) investigated the impact
of technology breaks at reducing multitasking and found it to reduce

participants’ multitasking behaviour.
2.3.5 Reminder for not multitasking

Asking others to remind one to remove distractions before study-related
activities was one of the recommendations reported by Nash (2014) to
manage multitasking. Whittaker et al. (2016) who designed and tested a
computer application to make participants aware of the time they spent on
different applications found that some participants got reminded not to
multitask by merely seeing the application’s interface on their computers.
2.3.6 To-do lists and prioritising tasks

Creating to-do lists, prioritising tasks and undertaking them accordingly was
one of the strategies recommended for managing ‘task switching’ by Nash
(2014). The ‘establishing of intention’ strategy that worked for some students
of Levy (2016), whereby students decide what they are setting out to do as

they go online, also has similar purpose and function as to-do lists.
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2.3.7 Self-observation and self-reflection

Levy (2016) reported running a module that invited their students to reflect on
their experience of using digital devices and apps. Students were provided
with self-observation exercises which required them to focus on their
breathing, posture and feelings/emotions when using digital devices and
multitasking. This in turn enabled students to notice when they got distracted
during task-at-hand and bring their attention back to it. Self-reflection on their
behaviour, aided by recording the behaviour using data-logging software,
enabled them to identify challenges in their current practice and how changes

can be brought about.

Self-reflection was also exercised if confronted by urge to multitask during a
task. Students would take a pause and reassess why they wished to switch
and whether they should switch or not, in turn defusing the urge to multitask.
Self-reflection on one’s behaviour post-study to see how improvements could
be made is also one of the strategies recommended for managing ‘task
switching’ by Nash (2014).

2.3.8 Mindful breathing

Students of Levy (2016) were introduced to mindful breathing which required
them to focus on their breathing for a few minutes and not let the mind
wander. The purpose of this exercise was to train the mind to pay attention
and not multitask. A breathing exercise before the start of a task was also

reported to sustain focus.
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2.3.9 Others

Some other strategies for managing multitasking reported in the literature
include engaging in non-study-related activities first before starting study-
related activities in order to focus (Park 2014), breaking larger tasks into
smaller tasks for ‘focusing attention’ (Nash 2014), and setting rewards for
oneself upon completion of tasks without multitasking (Nash 2014).

Kim et al. (2017) reported that a strategy to manage multitasking employed by
some of their participants was to create temporal periods for focusing by
‘making up their mind’ that they needed to focus from a certain point to
complete the required tasks. The strategy worked for students of Levy (2016)
who employed it in combination with self-observation and self-reflection,

described in the following section.

2.4 Limitations in current research

In this section | present the limitations pertaining to the two themes of
literature presented above, namely reasons for multitasking and strategies for
managing multitasking. Later in section 2.5, | report how my project aims to

address the limitations presented in this section.

2.4.1 Reasons for multitasking
As reported in section 2.2, there is considerable research that has attempted
to ascertain students’ experience of multitasking. However, this research has

the following limitations.
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2.4.1.1 Conceptions of multitasking

Some of the studies on multitasking appear to conceive multitasking as a
switch between mediums, even when these belong to the same task. For
example, Hwang et al. (2014) and Lin (2013) considered background music or
television (TV) for the purpose of focusing on study-related tasks as
multitasking, whereas in my view this was not multitasking because it aided
rather than hindered them in completing their tasks. In addition, the primary
motive of investigating and exploring multitasking amongst students is due to
its adverse impact on students’ assessment outcomes. Therefore, it does not
appear appropriate to focus on multitasking between mediums (e.g. Judd and
Kennedy 2011 who considered switching between websites as multitasking)
even when multiple mediums are being employed to achieve the same goals
or tasks. Furthermore, a drawback of this view of multitasking is that it does
not present an accurate picture of students’ multitasking behaviour.

2.4.1.2 Self-report and participant memory

Much existing research investigating why students multitask employs self-
report measures for data collection, with the exception of Judd and Kennedy
(2011), Adler and Benbunan-Fich (2013), Yeykelis et al. (2014), Levy (2016),
and Wu and Xie (2018) who used computer logs, Rosen et al. (2013a) who
observed participants, Song et al. (2013) who used eye tracking technology,
Calderwood et al. (2014) who used surveillance cameras, a head-mounted
point-of-view video camera, and a mobile eye tracker, and Deng (2020) who
used video-stimulated recall. This has drawbacks in terms of accuracy. For
instance, Moreno et al. (2012) compared students’ estimated hours per day

using the internet and the actual use of the internet and found that students
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have a limited ability to accurately estimate their internet use. Likewise, Brasel
and Gips (2011) comparing video recording of participants’ behaviour with
their survey responses taken immediately after their behaviour, found that
participants had little insight into their multitasking behaviour which was found
to be habitual and unconscious. Zhang (2015) posits that self-reported
measures of multitasking may be under-reported due to accuracy of a
research participant’'s memory. Therefore, there is a need for thinking critically
about how to elicit data on students’ multitasking behaviour when engaged in
study-related activities.

2.4.1.3 Non-natural settings

The majority of research in multitasking has been conducted in experimental
environments rather than in participants’ natural settings. Controlled
experiments simplify educational settings comprising several interwoven
components that in my view cannot be isolated. This results in loss of
ecological validity and a distorted view of expected outcome of an intervention
to manage multitasking as the variables and behaviours cannot be controlled
(Brown 1992). For example, Adler and Benbunan-Fich (2013) created a
multitasking environment for participants with a main task and five mini-tasks
and observed multitasking behaviour between these tasks. In actuality,
participants are unlikely to switch to those mini-tasks and instead are likely to
visit websites, access programs, and check their phones. Similarly,
Zamanzadeh (2016) asked participants to perform a questionnaire comprising
Graduate Record Examination (an admission test for some graduate schools
in Canada and the USA) questions as their primary task which students are

unlikely to come across again. The activities for multitasking given by
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Zamanzadeh to participants comprised a pre-selected audio, video, and
activity on a micro-blogging website Twitter which participants may not find
interesting. Therefore, they may not switch to it as frequently compared with if
they were given the option to switch to, say, their phones. This is because
switching between different devices (e.g. personal computer (PC),

smartphones) is fairly common in real life settings (e.g. Kim et al. 2017).

Although Levy (2016) presented reasons for multitasking by their students, it
was often not clear if students were reporting their experiences when
performing study-related activities. For instance, students were asked to
observe their own behaviour when performing and/or trying to focus on
undertaking tasks such as email and texting, or any other primary task which
did not need to be academic-related.

2.4.1.4 Lack of participant’s own experiences and voices

The focus of existing research has been on quantitative data collection
methods (with the exception of Baron (2008) who employed focus groups,
Foehr (2012) and Levy (2016) who used diary recordings, and Adler and
Benbunan-Fich (2013) who had open-ended questions in their online
guestionnaire). Survey questionnaires are used to elicit data with questions of
a Likert-style type with scales ranging from four to nine points. Participants
would be given various reasons for multitasking and asked how likely they
were to engage in multitasking due to such reason. Even if the researchers
had tried to make the list of reasons exhaustive, respondents may wish to add
something not covered. In addition, one respondent’s interpretation of the

scale may be different from another — one’s ‘agree’ may be another’s ‘strongly
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agree’. Another limitation of these data collections methods is that there is no
opportunity to ask and probe deeper into a participant’s responses (Cohen et
al. 2007).

2.4.1.5 Not sufficiently longitudinal

Most of the research has collected data at a single instance or for a brief
amount of time. For instance, Rosen et al. (2013a) observed participants for
fifteen minutes. The only examples of longer durations are Jugg and Kennedy
(2011 - five months), Wang and Tchernev (2012 — four weeks), and Foehr
(2006 — seven days). The advantage of longer data collection duration is that
it is more likely to capture a varied range of activities and situations that a

participant encounters.

2.4.2 Strategies for managing multitasking

The research pertaining to strategies that students employ to manage
multitasking (reported in section 2.3) has the following limitations.

2.4.2.1 Lack of evidence for effectiveness

Although I have reported twelve different strategies that students use to
manage multitasking, most studies (Jones and Healing 2010, Winter et al.
2010, Park 2014, Thompson 2015, Deng 2020, Hartley et al. 2020) did not
report whether participants found those strategies effective or not. For
instance, it is all well to close distracting applications before commencing
study but what matters to some extent is whether participants subjectively find
this strategy effective in managing multitasking or not. | also mentioned

suggestions to manage multitasking by Nash (2014) whose paper is titled
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‘effective strategies for managing multitasking’. These suggestions were
proposed by experts in the field of psychology but it is not clear whether these
have been evaluated for their impact and effectiveness. Similarly, suggestions
by Carrier et al. (2015) were not backed up by evidence. Although some
strategies such as the use of technology for boundary management
(Patterson 2018), awareness of multitasking behaviour (Kim et al. 2016,
Lottridge et al. 2016, Rooksby 2016, Whittaker et al. 2016), time pressure (Wu
and Xie 2017), technology breaks (Guinness et al. 2018), creating a temporal
period for focusing and to-do lists in conjunction with self-observation, self-
reflection and mindful breathing (Levy 2016), were evaluated for their
effectiveness to manage multitasking, all of this evidence-based research was
published after the Pomodoro Technique (PT)® was selected as an
intervention and data on its use were collected for this research (i.e. between
October 2015 and June 2016).

2.4.2.2 Methodological shortcomings

The research cited in section 2.3 also suffers from methodological
weaknesses. Firstly, with the exception of Rookshy (2016), Levy (2016) and
Deng (2020), research studies only took into account one device e.g.
computer/laptop (Kim et al. 2016, Lottridge et al. 2016, Whittaker et al. 2016)
or a computer application, e.g. course website for a MOOC (Patterson 2018),
when evaluating effectiveness of a technology-based tool such as a website
blocker. These research studies did not consider the possibility that
participants may multitask to other devices, such as their smartphone, or
applications during study-related activities. Similarly, Park (2014) only focused

on how participants adapted to multitasking on tablet devices and did not take
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into account participants’ natural study environments which are likely to
include many other digital devices. Guinness et al. (2018) and Wu and Xie
(2018) who respectively investigated the impact of technology breaks and time
pressure on participants’ multitasking behaviour employed an experimental
task rather than study the impact of the intervention in participants’ natural

settings.

Research investigating effectiveness of strategies students employ for
multitasking were not sufficiently longitudinal, except for Kim et al. (2016) and
Patterson (2018) who monitored participant behaviour for eight and nine
weeks respectively. The durations of other studies were fifteen minutes (Wu
and Xie 2018), sixty minutes (Guinness et al. 2018, Deng 2020), four days
(Whittaker et al. 2016), two weeks (Lottridge et al. 2016), three weeks (Kim et
al. 2017) and four weeks (Rooksby 2016). Although Levy (2016) reported a
number of strategies that were found effective by their students, what was not
reported was the duration for which students used these strategies and
consequently whether these were effective when employed for a long duration
of time. In addition, it was not clear from the student responses and
experiences presented as evidence for effectiveness whether they used the
strategies during study-related activities or as part of general use of

technology.

2.4.2.3 Limited practical value
Four research studies (Jones and Healing 2010, Winter et al. 2010, Park
2014, Kim et al. 2017) reported studying away from computing and

communication technologies as a strategy to manage multitasking. There are
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many cases where stepping away from computing and communication
technologies is not practical. Examples include preference of technology
amongst 16-24 year olds, emphasis on delivery of content online, the use of
digital tools to produce coursework, and the use of collaborative tools to foster

learning (as mentioned in section 1.1).

2.5 Implications for study

The review of literature has the following implications for this research study.

2.5.1 Conceptualisation of multitasking

| reported how several studies adopted an application/device-based rather
than a task/goal-based conception of multitasking. As | have argued in chapter
1, switching between different applications or media should not be considered
multitasking as long as they are contributing to the same goal. | believe that
adopting a task/goal-based conception of multitasking (as mentioned in
section 1.2) will address one of the limitations of earlier studies and help in
determining a more accurate picture of the multitasking phenomenon and the

reasons behind it.
2.5.2 Evidenced-based strategies for managing multitasking

As | have demonstrated in this chapter, there is a lack of evidence-informed
advice on ways multitasking can be managed effectively (and at the time this
research commenced that evidence-base was even smaller, although as
mentioned a small number of studies have contributed some evidence very
recently). Although suggestions for managing multitasking are in abundance,
these have not been supported by evidence for their effectiveness. Pintrich

(2003) notes that there has not been much research on the strategies and
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tactics students employ to monitor, control and regulate their motivation or
behaviour. Furthermore, as reported by Winter et al. (2010) and Park (2014),
although students do employ strategies to manage multitasking, most of them

have not done so effectively and still resort to multitasking.

As far as | am aware, this research is one of the first of its kind that explores
the effectiveness of a strategy, i.e. the Pomodoro Technique (PT)® (see
chapter 3 for details) to help students manage multitasking between study and
non-study-related activities when working on digital devices during
independent study. As | will illustrate in chapter 3, there has been no formal
evaluation of the PT® for managing multitasking in an academic setting and
this research aims to address this gap. As mentioned earlier, Kononova and
Chiang (2015) posit that in order to develop strategies to manage multitasking,
an understanding is required on what causes it. In view of this, this is the only
research of its kind that first attempts to understand the circumstances that
lead the research subjects to multitasking and any strategies they already
employ to this end, and uses this information to tailor the strategy (i.e. the

PT®) for them.
2.5.3 Methodological rigour

| highlighted in section 2.4 how most of the research conducted in the domain
of multitasking and strategies to manage it used only limited data collection
methods for investigating it. These include emphasis on quantitative rather
than qualitative or mixed data collection methods, not being sufficiently
longitudinal, the use of experimental and non-natural settings, and reliance on

self-report measures for data collection (however, some research published
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during or after data collection for this thesis does address one or more of the
above limitations). An example is the emergence of multiple devices (e.g.
laptops, smartphone) that students possess and multitask between, and one
needs to consider all the different devices and environments that can

potentially contribute to multitasking.

This study addresses these limitations by employing qualitative (interviews)
and quantitative data collection methods (data logging tools, multitasking
diaries, records of use of the PT®) in a participant’s natural setting (i.e. day-to-
day study-related activities) to ensure that the data are accurate and rich with
thick descriptions. In my view, interviews will provide the researcher with the
opportunity to press for complete answers and elicit responses about complex
and deep issues thereby allowing for greater depth than other data collection
methods (Cohen et al. 2007). Details of these methods have been provided in
chapter 4. In addition, | have evaluated the PT® for nearly one academic year
in order to see how participants adapt to it and to ensure that it has been

tested for varied contexts, conditions, circumstances and tasks.

2.6 Conclusion

Proponents of the ‘digital native’ discourse claim that the so-called ‘digital
native’/'Net Gen’ generation are automatically accustomed to multitasking
successfully simply due to their generational position. This has not been the
case, as | have illustrated how students not only sometimes get negatively
impacted by multitasking but are also not of aware how to manage it.

However, | have highlighted in this chapter the lack of evidence-based advice
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for managing multitasking. This thesis aims to address this gap in the

literature and evaluate a strategy to manage multitasking (i.e. the PT®).

For this research, which aims to help students manage multitasking between
study and non-study-related activities, it is important to first know their
experience of multitasking and what causes them to multitask. This is because
an analysis of what leads students to multitasking can help develop strategies
to deal with it (Kononova and Chiang 2015). Although there is considerable
research investigating the reasons why students multitask, an
application/device-based conception of multitasking (rather than task/goal-
based) is typically coupled with only restricted methods employed to collect
data. My research aims to address these limitations and inform the strategy
for multitasking by a more accurate understanding of participants’ multitasking

behaviour.

The next chapter introduces readers to the strategy for managing multitasking

selected for this study, i.e. the Pomodoro Technique®.
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Chapter 3 — The Pomodoro Technique®

3.1 Introduction

This project has employed the Pomodoro Technique® (PT) as an intervention
to enable research participants to manage multitasking. This chapter
introduces the readers to the technique (section 3.2), the reasons why it has
been selected as the basis of an intervention to manage multitasking (section
3.3), and existing research on effectiveness of the PT® (section 3.4). The PT®
has been developed by and is a registered trademark of Francesco Cirillo.
Authorisation was sought (and received) by the author to write about this
technique in this thesis. However, this thesis is not affiliated with, associated

with, or endorsed by the Pomodoro Technique® or Francesco Cirillo.

As explained earlier in section 1.6, the current project is conceived as a work
of Design-Based Research (DBR) in which | work in collaboration with my
participants to design a strategy that enables them to better manage
multitasking. The design or intervention in the DBR needs to be grounded in
existing research or sound theory in order to ensure that it is not overly
speculative (Edelson 2006). However, the ‘theory’ in DBR (as explained in
section 4.2.2.1) is an ‘initial set of conjectures’ that are ‘intended to guide the
generation, selection, and assessment of design alternatives’ (Penuel 2014).
Therefore, for this research, the initial conjecture is the PT® which is refined in
light of participant feedback and experience over three cycles (as | am going

to explain in chapter 4).
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3.2 The Pomodoro Technique® explained

The PT®, touted as a time management technique by its founder (Cirillo

Consulting GMBH 2013), comprises the following steps (Cirillo 2013):

Step 1: Users fill-out an activity inventory sheet (Figure 3.1) with a list of all
study and non-study-related tasks and activities that they wish to accomplish
in the coming days. Where possible, tasks are broken up into smaller, sub-

tasks.

Activity Inventory Sheet

Study-related tasks
Activity T

Non study-related tasks

Figure 3.1 Activity inventory sheet (adapted from Cirillo 2013)

Step 2: At the start of each day, users choose from the activity inventory

sheet, all the study and non-study-related tasks they plan to undertake during

the day, and write them in order of priority in the to-do-today sheet (Figure
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3.2). They keep in view the non-study-related activities to determine the times

they can study and the amount of time they can study for.

To Do Today Sheet — Date:

[ﬁudy-related tasks

Time Task
activity
started

Pomodoro count

R

Non study-related tasks

Unplanned & Urgent

Figure 3.2 To-do-today sheet (adapted from Cirillo 2013)

Step 3: Users work on their study-related activities in slots of twenty-five
minutes, called a pomodoro, followed by five minutes of break. Time for
pomodoros is tracked by a ticking kitchen/egg timer (Figure 3.3) that

announces end of time for a pomodoro by a buzzer sound.

Step 4: Once the time for a pomodoro (i.e. twenty-five minutes) is up, users

are required to stop work on the study-related task immediately and mark an

54



n§|||l1l"”?

Figure 3.3 Pomodoro timer (photo by author)

‘X’ next to its entry in the to-do-today sheet. A pomodoro cannot be interrupted
so the ‘X’ denotes uninterrupted work for twenty-five minutes on an activity. If
users multitasked during a pomodoro due to an interruption, the pomodoro is
void and users cannot resume it after the interruption is finished (information
on dealing with and recording interruptions is provided below). They need to

re-do the entire twenty-five minutes of the pomodoro.

Step 5: After four consecutive pomodoros, i.e. three slots of twenty-five
minutes each followed by a five-minute break plus a fourth slot of twenty-five
minutes, users are required to take a longer fifteen/thirty-minute break if they

wish to continue with study-related tasks.

Step 6: Users work on a task, pomodoro after pomodoro, until it is complete.

Once the current task/activity has been completed, users move on to the next
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task on their to-do-today sheet, then the next, and so on. Users can undertake

a pomodoro for a later task before an earlier task has completed.

Step 7: At the end of day, users check off all the tasks/activities that they have
completed from the activity inventory sheet and add any new tasks that they
came across that day. Activities in the to-do-today sheet that are still in

progress or have not been started can be continued on another day.

3.2.1 Dealing with and recording interruptions

As a pomodoro cannot be interrupted, the PT® provides users with advice on
how to deal with interruptions and record them should they occur.
Interruptions are classified as external and internal interruptions. Examples of
external interruptions include receiving a phone call or a text message, being
interrupted by a friend or family member or getting distracted by an
advertisement or recommended content on a website one is visiting for study-
related activity. Internal interruptions are those that come from users
themselves, e.g. the urge to get something to eat or drink, make a non-study-

related call or text, or check non-study-related social media activities.

If someone (e.qg. friend or family member) or something (e.g. incoming phone
call) tries to interrupt a pomodoro, users are advised to strive to delay the
interruption in the minimum time possible. For instance, dealing with an
interruption by friend/family member might entail politely informing them that
one is in midst of a pomodoro and will contact them, depending on the
urgency, after the pomodoro ends. Once the interruption has been deferred,
users write it as a new non-study-related activity (e.g. call my mum after the
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pomodoro ends, check the YouTube video on the recommendations bar
tomorrow) either in the to-do-today sheet if it is urgent or in the activity
inventory sheet if it is not urgent. Users are also required to put a dash (-) on
the to-do-today sheet at the place where they record their pomodoros. Dealing
with an external interruption in this way as quickly as possible does not void

the pomodoro and users can resume their study-related activity.

If users encounter a potential internal interruption (e.g. an internal urge to
check updates on a non-study-related website), they are required to defer it by
writing it as a new non-study-related activity (e.g. check social media website)
either in the to-do-today sheet if it is urgent or in the activity inventory sheet if
it is not urgent. Users are also required to put an apostrophe () in the to-do-
today sheet at the place where they record their pomodoros (as opposed to a

dash (-) for an external interruption).

If the internal or external interruption cannot be delayed/deferred, either
because participants gave in to temptation or something really urgent came
up, then the pomodoro is void. When participants return back to the study-
related activity, they do not record an X. Instead, they record an “I-int” or “I-
ext” respectively for an internal or an external interruption along with detail of
the cause of interruption. As previously mentioned, participants cannot
resume the previous pomodoro and are required to re-do the entire twenty-five

minutes of it again.
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| have categorised the aforementioned steps of the PT® into the following
aspects:

e Activity inventory and to-do-today sheet

e Pomodoro timer

e Recording a successful pomodoro

e Deferring potential interruptions

e Voiding pomodoros and recording interruptions

e Duration of pomodoros and breaks

The categorisation has been carried out in the interest of readability of
participant feedback on the PT®. Later in the thesis, in chapters 5 and 6, | will
report participant feedback on the PT® under the above categories of aspects

of the technique.
3.2.2 Variation from the original technique

| varied the technique slightly from the original technique. The changes with

reasons for doing so are as follows.

Cirillo (2013), the author of the PT®, has presented it as a time management
technique which can be used in all contexts including study and work.
Therefore, the author instructs users to note down in the activity inventory and
to-do-today sheets the ‘list of things to do during the day’ (Cirillo 2013). As |
used the PT®in assisting students in their study-related activities, | modified
the technique instructions and activity inventory sheets accordingly. For
instance, in the modified version used in this study, participants were asked to

note down the study and non-study-related tasks planned for a week/day
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separately in the activity inventory and to-do-today sheet. Further, as the
purpose of using the technique was to help participants manage multitasking
between study and non-study-related activities, they were asked to undertake

only the study-related tasks in pomodoros.

In the original technique, an interrupted pomodoro is recorded the same way
as a potential interruption, i.e. either with a dash (-) or an apostrophe (°).
Instead, | asked my participants to record internal and external interruptions
with an |-t and |- respectively. | also asked participants to include a small
note of what interrupted the pomodoro. As explained in chapter 1, one of the
purposes of the research was to determine reasons students multitask.
Therefore, distinguishing potential interruptions from actual interruptions (i.e.
multitasking) and determining the cause of those interruptions, would generate
data for this research. As another purpose of this research was to determine
how the technique could help participants better manage multitasking, the
record was also expected to help inform improvements to the technique in

light of participant feedback and experiences.

Cirillo (2013) has also prescribed some additional steps to the technique
which were not included in the instructions to the participants due to the
following reasons. Firstly, with the exception of one step (maintaining a record
sheet), all other steps were introduced by Cirillo as enhancements once
participants ‘begin to master the technique’. Secondly, some of these steps
did not contribute to the purpose of using the technique for this research, i.e.,

enabling participants to manage multitasking behaviour. These included
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estimating the number of pomodoros an activity requires and tallying it with
the actual time it took to complete pomodoros so that future tasks can be fitted
within a day; and maintaining a ‘record sheet’ of completed pomodoros to
determine effort spent on a task/activity and whether similar future activities
can be completed more efficiently. In addition, in case of the latter instruction,
a record of activity was kept using the activity inventory and to-do-today sheet
which could be used for reflection. Thirdly, inclusion of some of these steps
would have made the technique complicated and not easy-to-follow. These
include spending the first three to five minutes of each pomodoro to repeat
what has been learnt since the beginning of the activity; spending the last
three to five minutes of a pomodoro to review progress on task during the
pomodoro; and setting up a timetable that separates work and free time and
aids in pinpointing most productive time for certain types of task (as
mentioned in section 5.3.2.2, the element of review and refection on one’s
activities/behaviour was introduced following participants’ experience and

feedback of the technique).

3.3 Reasons for selecting the Pomodoro Technique”®

The selection of the PT® as an intervention for this research was guided by its
alignment with existing practice and recommendations for managing
multitasking in the literature and my own practice. | also present alternative

strategies for influencing behaviour that were considered but not selected.
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3.3.1 Alignment with recommendations from literature

| reported in section 2.3 about strategies for managing multitasking either
employed by students or recommended in the literature. Although these
strategies were not evaluated for their impact and effectiveness, a number of
these align with different aspects of the PT® (NB: A few strategies for
managing multitasking reported in the literature review chapter have been
evaluated but these were published either during or after the data collection
phase of the study (i.e. Oct 2015 — June 2016). These existing
practice/suggestions include creating a to-do list containing deadlines for
goals and prioritising tasks accordingly, breaking larger tasks into smaller
tasks, giving oneself rewards for task completion (Nash 2014), and employing
pre-scheduled breaks involving non-study-related activities based on

technology (Jones and Healing 2010, Park 2014).

Therefore, one of the reasons for selecting the PT® as intervention for the
study was alignment of some of its aspects with existing practice or

recommendations.

3.3.2 Alignment with practice

As | explained in section 1.5, | work as a learning technologist at a UK HE. My
role is primarily staff-support rather than student-facing which means that | do
not have direct contact with students. This meant that | was limited by the
nature of interventions | could employ for this research. For instance, Katz et
al. (2014) suggest that programmes to help students reduce procrastination (a

concept related to multitasking) should aim at both improving their self-efficacy
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as well as internalising motivation. However, when | looked at proposed
interventions for increasing self-efficacy (e.g. opportunities for peer
observation — Schunk 2012) and motivation (e.g. providing students with a
rationale as to why the academic task/activity or a way of behaviour is
important or relevant to them — Reeve and Jang 2006), these could only be

administered by the lecturers or those who design teaching and curriculum.

In view of the above, a technique such as the PT® which students could
administer themselves addressed the above limitation. | reported in section
1.5 that the study skills centre at my institution currently does not offer advice
to students in managing multitasking. A technique like the PT® could easily be
incorporated in the provision of the centre in the form of workshops delivered
by me, compared with an intervention that requires involvement of teachers

and curriculum designers.

3.3.3 Alternative strategies considered as interventions

The PT® was chosen out of several other techniques for altering behaviour.
These include Don’t break the chain (see Trapani 2007), Getting things done
(see Allen 2001), and Zen to Done (see Babuata 2012). Although these
techniques share some commonality with the PT®, they do not include one or
more aspects that are part of the PT®. The aspects that are part of the PT®
and are missing in the other techniques include advice on how to manage
interruptions/distractions, providing incentive to complete tasks, and penalty

for multitasking during a study-related task.
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Apart from the behaviour altering techniques, there are several blocking apps
that also appear in search results for managing distractions (e.g. Hole 2016).
These apps were not considered as interventions initially (as | will explain later
in chapter 5, they were introduced as part of refinement to the PT®). This is
because the PT® requires participants to employ skills such as prioritising,
self-discipline, etc., whereas employing the blocking apps would not facilitate
the development and use of these important skills. Furthermore, if participants
used blocking apps alongside PT®, it would have been harder to determine
whether a successful intervention has been due to PT®, the blocking apps, or

a combination of both.

3.4 Existing evaluation of the Pomodoro Technique”®

In this section, | present research pertaining to existing evaluation of the PT®,

Limitations of research cited in this section will be covered in section 3.4.1.

A search for the string “pomodoro technique" on google.co.uk gives just over
seven hundred thousand search results (as of December 2020). This indicates
the popularity of the technique. Blog posts and articles on the PT® report of
their authors’ personal views and experiences of the technique. Comments
include the technique being rigid due to the requirement of the pomodoro to
be of twenty-five minute duration rather than flexible duration (Dziubinski
2015, LightsAndCandy 2016, Vardy n.d.), and not suitable for a) group work
(Martini 2014), b) a work environment where it is not always possible to avoid
interruptions (Dziubinski 2015, Roche, 2018), and c) some types of tasks such
as those which involve creative thinking where interruption after twenty-five
minutes may impede creativity or interrupt flow/train of thought (Dziubinski
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2015, LightsAndCandy 2016, Roche 2018). Martini (2014) observed that
people who use the PT® do not follow its rules such as not voiding
pomodoros, not maintaining the activity inventory sheet, and not taking a

break after a pomodoro ends.

However, scholarly investigation of the technique has so far been rather
modest in scale. | searched for the term ‘pomodoro technique’ in Lancaster
university library catalogue, ERIC, and Google Scholar without setting any
date parameters. | found that there has not been much published research on
evaluation of the PT®. For instance, Bast (2016) provides ‘time management
and personal productivity’ tips to his students which includes the PT® but no
evaluation of its effectiveness has been provided. Similarly, Luo (2020)
introduced the PT® to participants of a Massive Online Open Course (MOOC)
on study skills in order to enable them to ‘tackle procrastination’, a concept
related to multitasking (as | stated in section 1.2, | consider multitasking to be
one of the enablers or facilitators of procrastination, though students may not
always engage in multitasking due to the desire to procrastinate). Although
student evaluation reported reduction in distraction while studying, it was not
stated what the contribution of the PT® was towards the change in participant

behaviour amongst the many other study skills introduced by the course.

Several studies reported development and evaluation of tools based on the
PT®. One such tool was developed by Almalki et al. (2020) with the aim to
help students manage time and ‘decrease procrastination’. If the tool sensed

that students were getting distracted, it gave them a warning. The tool was
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used by fifteen graduate students for four weeks. In a post-study
guestionnaire, eleven of fifteen participants said that the tool helped them
manage time. However, details of how the tool and the various aspects of the
PT® contributed to the change in behaviour were not provided. Participants
also provided feedback on various aspects of the tool and how they used the
tool. These included requiring the twenty-five-minute duration of the pomodoro
to be extended (n=1), not taking the shorter five-minute break between the
first two pomodoros (n=1), timer found to be distracting (n=4), and time of the

break found to be restricting (n=2).

Other examples of tools based on the PT® were reported by Kim et al. (2017),
Feng et al. (2019) and Tseng et al. (2019). Feng et al. (2019) developed a
mobile application based on the PT®, which enabled users to set goals and
tasks, set a timer on the application, and record completed pomodoros. The
purpose of the application was to increase productivity and concentration.
However, the focus of the evaluation of the study was the application’s user
interface design. The evaluation revealed that the application met participants’
‘concentration needs’ but did not provide any details on the role of the PT® in

helping them achieve this.

The mobile/computer applications developed and evaluated by Kim et al.
(2017) and Tseng et al. (2019) blocked access to distracting
websites/applications. The only aspect of the PT® these applications
incorporated was enabling users to block desired applications for duration of a

pomodoro i.e., twenty-five minutes. The evaluation of the applications did not
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seek to determine the efficacy of timeboxing ‘distraction-free’ slots for twenty-

five minutes.

Adcroft (2018) in an unpublished dissertation attempted to investigate the
impact of introducing mindfulness and the PT® to school pupils aged 10 to 11
years. The author found no support for benefits of the PT® or mindfulness in
enabling participants to self-regulate their learning, which they attributed to

insufficient participant responses for ‘trend analysis’.

Other uses and evaluation of the PT® reported in the literature have only been
in the field of software development. Gobbo et al. (2007) report of
practitioners’ experience of use of the PT® in a programming summer school
and to facilitate development of education-related software. Gobbo and
Vaccari (2008) and Wang et al. (2010) report of application of the PT® in agile
software development with the latter exploring the use of the technique in
teams located in different geographical locations. The purpose of using the
technique in all these studies was to increase ‘productivity’, with Wang et al.
(2010) also using the technique for estimating and tracking the effort various

software development tasks involved.

All the research mentioned in the above paragraph reported positive
outcomes of using the PT® which included increased productivity, although
none of these clearly defined what they meant by ‘productivity’ and its
enhancement. Other benefits reported included increasing quality of working

life (Gobbo et al. 2007), increasing the balance between team productivity and
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maintaining individual satisfaction (Gobbo and Vaccari 2008), making the
software development process more transparent by way of tracking the effort
expended on tasks, giving working rhythm to and increasing cohesion in
teams, and shared breaks motivating team members to return to work on
tasks deemed not ‘cool’ (Wang et al. 2010). Wang et al. also reported that
some interruptions during a pomodoro were considered ‘acceptable’ which
included assisting a team member in project-related work if they were facing
challenges. This was because interrupting one’s work to help a team member
out was considered more worthwhile than letting them waste a pomodoro’s
duration of time trying to resolve the challenge themselves. A number of
aforementioned advantages of the PT® appear to contribute to the user’s
wellbeing, which is useful to consider in my context as managing multitasking
and distractions has been considered a wellbeing issue in framewaorks for

digital capabilities (reported in section 1.3).

The author of the PT® Francesco Cirillo also makes some claims about
benefits of his technique. These are that the PT®: a) helps in ‘working with
time, instead of against it’; b) eliminates burnout; ¢) improves management of
distractions (which I am mainly interested in); d) boosts motivation; e) creates
a better work life balance; and f) helps determine time an activity requires to
complete (Cirillo Consulting GmbH n.d.). The author claims that the five-
minute break between pomodoros allows one to assimilate what has been
learned in the previous pomodoro and reinvigorates one for the subsequent

pomodoro (Cirillo 2013). The potential distractions one records during the
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pomodoro, the author claims, do not appear as appealing or urgent when the

pomodoro finishes (ibid).
3.4.1 Research limitations

The aforementioned research pertaining to the PT® has the following
limitations.

3.4.1.1 Lack of research in multitasking in academic contexts

| was keen to look out for research that investigated impact of the PT® in order
to manage multitasking and which was conducted in an academic setting. As
illustrated above, there is limited evaluation of the PT® in general let alone in
education (As mentioned in section 3.2.2, the author of the PT® designed it to
be used in any context and not specifically education). Further, there was no
research study whose primary focus was to investigate the effectiveness of
the PT® in managing multitasking. However, other studies conducted at the
same time as the one reported here investigated the effectiveness of the PT®
in addressing behaviours related to multitasking. The limitations of these

studies are reported below.

Adcroft (2018) explored the impact of the PT® and mindfulness in self-
regulation but could not draw any conclusions due to insufficient participant
responses. Luo (2020) found that introducing the PT® to their participants to
‘tackle procrastination’ resulted in distraction while studying, but it was not
stated what the contribution of the PT® was towards the change in participant

behaviour amongst the many other study skills introduced by the course.
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Feng et al. (2019) developed a mobile application based on the PT® with the
purpose of increasing productivity and concentration. Although the participants
reported that the application met their ‘concentration needs’, no details were
provided on the role of the PT® in helping them achieve this. Similarly,
although the tool by Almalki et al. (2020) helped the majority of participants in
managing their time and decreasing procrastination, it lacked the details on
how the different aspects of the PT® contributed to the change in behaviour.
However, as mentioned in section 3.4, participant perceptions of and feedback

on some aspects of the PT® were reported by Almalki et al. (2020).

Kim et al. (2017) and Tseng et al. (2019) explored the impact of
computer/mobile applications that blocked distracting websites/apps on
participants’ multitasking behaviour, the only aspect of the PT® the
applications incorporated was to block distracting applications for the duration
of a pomodoro, i.e. twenty-five minutes. The focus of evaluation of these
studies was to explore the efficacy of blocking distracting
websites/applications, and additionally, in the study of Tseng et al. (2019), to
prevent participants from returning to distracting websites after they returned
from a physical break. Both the studies were silent on the role of the only
aspect of the PT® it had incorporated, which was timeboxing ‘distraction-free’
slots for twenty-five minutes. Only Wang et al. (2010) made a mention of

protection from interruptions as one of the advantages of the technique.

3.4.1.2 Methodological shortcomings

None of the research that has evaluated the PT® (Gobbo et al. 2007, Gobbo

and Vaccari 2008, Wang et al. 2010) has explicitly stated research methods
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employed to collect data and to evaluate the technique. For instance, in
research by Gobbo and Vaccari (2008) it is not clear if benefits stated are
predicted or following an evaluation of the technique. The reported findings
appear to be observations, anecdotal feedback and reflections. Similarly,
Gobbo et al. (2007) who used the technique in a programming summer school
did not provide any detail on how the evaluation was carried out, only
reporting that students were found to have started applying the technique in

their individual work and study.

| have listed some of the benefits of the technique claimed by PT®'s author in
Cirillo (2013) earlier in this section. However, the author does not provide
evidence in support of the assertions. | also reported critique of the technique
by blog posts and articles by Martini (2014), Dziubinski (2015),
LightsAndCandy (2016), Roche (2018) and Vardy (n.d.). These appear to be
opinion pieces which have not been supported by evidence from a formal

evaluation.

3.5 Summary

In this chapter, | introduced the PT®, provided justification for its selection as
the intervention for this study, and presented existing evaluation of the
technique. It was found that there was limited evaluation of the PT® in general,
let alone in the domain of education. The existing research has either not
provided details on research methodology or has not supported claims and
findings about the technique with evidence from a formal evaluation.
Furthermore, there was no research study whose primary focus was to
investigate the effectiveness of the PT® in managing multitasking. Therefore,
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to my knowledge, this is one of the first research study that provides formal

evaluation of the PT®in managing multitasking in an educational setting.

In the next chapter, | present the research design, detailing how the research
guestions for this study have been explored through design-based
methodology and how findings from the review of the literature have informed

the methodological approaches adopted for this study.
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Chapter 4 — Research Design
4.1 Introduction

In this chapter, | set out my empirical approach to exploring the phenomenon
of multitasking and evaluating the Pomodoro Technique® (PT). In the
introduction chapter, | discussed my personal interest in the phenomenon of
multitasking between study and non-study-related activities, triggered by my
revelation that multitasking adversely impacts students’ assessment
outcomes. Therefore, this study aims to evaluate effectiveness of the PT® in

helping students manage multitasking.

It will be helpful for the reader to recall the research questions from which the
study proceeded, since they guided the research design that is documented in

this chapter. The research questions are as follows:

R.Q.1 How might the use of the Pomodoro Technique® (PT) help previously
struggling undergraduate students better manage technology-based
multitasking when undertaking independent study in a higher education

setting?

RQ1.1 What reasons do students give for multitasking?

RQ1.2 Which reasons that students give for multitasking may be

addressed by their use of the PT®?

RQ1.3 How effective do students find different aspects of the PT® in
managing multitasking?
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RQ1.4 What contextual factors govern the effectiveness of the PT® in a

higher education setting?

| begin this chapter by setting out my ontological and epistemological position
which is rooted in pragmatism. | then describe the research methodology
adopted for this study and justify the reasons for its selection. This is followed
by description of how the methodology is applied in terms of research site,
participation selection and recruitment, and overall design of the study, whilst
also highlighting the issues around insider research. | then present the data
collection methods employed for this study and how these were developed.
Next, | detail my approach to the analysis of data. To ensure that the ethical
approach is understood in relation to the empirical strategy, the section on
research ethics is situated towards the end of the chapter. | conclude the

chapter by presenting strengths and weaknesses of the research design.

4.2 Ontological and epistemological position

My ontological and epistemological position is grounded in pragmatism where
the approach to the nature of reality and how that nature is uncovered is
determined by ‘what is useful, is practical, and “works™ (Creswell, 2013:37)

rather than being concerned with claims to truth.

Pragmatism is therefore concerned with action and change. According to John
Dewey, one of the primary philosophers associated with pragmatism, actions
are guided by purpose and knowledge and not carried out for their own sake
(1931). In addition, it is an action and its consequence that form the meaning

of an idea or a concept (Goldkuhl 2012).
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In view of the above, pragmatism is appropriate as a basis for research
approaches that aim to intervene into the world and not merely observe the
world (ibid). Therefore, pragmatism is a suitable paradigm for this research as
its aim is not only to identify reasons behind students’ multitasking behaviour
but also to ascertain what works in enabling students to effectively manage
multitasking. Although pragmatism acknowledges that research is situated in
context (e.g. social, historical, political), it is not committed to any one system
of philosophy or reality (Creswell 2013). Therefore, valid knowledge to be
examined and evaluated for this research study includes that which is
objective (i.e. what the researcher observes in analysis) as well as subjective

(i.e. what participants state that they think and feel).

4.2 Methodology

4.2.1 Overview

The methodology adopted for this research is Design-Based Research (DBR),

an emergent approach described by Anderson and Shattuck (2012) as:

‘a methodology designed by and for educators that seeks to increase
the impact, transfer, and translation of education research into
improved practice. In addition, it stresses the need for theory building
and the development of design principles that guide, inform, and

improve both practice and research in educational contexts.’ (p. 16)

The researcher manages the DBR process in collaboration with participants,

with interventions designed, implemented, evaluated and refined through
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multiple cycles, leading to development of practical design principles, patterns,
and/or grounded theorising that can be useful to practitioners and educational
designers (Wang and Hannafin 2005, Anderson and Shattuck 2012, Alghamdi

and Li 2013).

4.2.2 Choosing Design-Based Research as a methodology

My alignment with pragmatist ontology and epistemology (set out in section
4.2) leads me to believe that it is simply not enough to identify what causes
students to multitask (although doing so might well be a useful prerequisite),
but that instead it is desirable to actively intervene to identify what works with
regard to enabling them to manage multitasking. DBR aligns well with my
thesis objectives which are not simply to find what causes students to
multitask but to intervene in their world and work in collaboration with
participants in determining useful, practical knowledge on how they can
successfully manage multitasking. DBR also enables me to select appropriate
methods which address limitations in existing research on multitasking as
illustrated in section 2.4.1 (e.g. not situated in context, not sufficiently

longitudinal). Details of these methods can be found in section 4.3.

| also considered another methodology grounded in pragmatist paradigm,
Action Research (AR), which shares many similarities with DBR. However, the
primary difference between DBR and AR is that the latter does not primarily
involve supporting the practice of other people. Kemmis and McTaggart
(1992:21-2) assert that AR is ‘research by particular people on their own
work, to help them improve what they do, including how they work with and for
others’. DBR is more relevant to this research as the aim is to look at how
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research participants effectively manage multitasking and not about improving
an aspect of my own practice. In addition, there is no emphasis on
constructing theory, models, or principles to inform future design initiatives in
action research (Reeves 2000), something which forms the key output of a

DBR study and which align with my aspirations of this work.

4.2.2.1 Role of theory in a DBR study

The role and use of theory in DBR is different from the way the term ‘theory’ is

used by other researchers. Penuel (2014) describes this distinction as follows:

‘Learning scientists have described the theories they seek to develop
as local instructional theories focused on how to support the
accomplishment of specific, targeted learning goals (Cobb, Confrey, et
al., 2003). These local instructional theories focus on such diverse
learning goals as developing students’ understandings of statistical
variation (Cobb, McClain, & Gravenmeijer, 2003), the cycling of carbon
through Earth’s systems (Mohan, Chen, & Anderson, 2009), and
structure—function relationships in complex biological systems (Hmelo-
Silver, Marathe, & Liu, 2007)...These examples illustrate the ways that
theories in learning sciences differ from theories developed by such
figures as Piaget and Vygotsky, which attempt to give accounts of basic
processes of learning and development and define methodologies for

investigating them (see also diSessa & Cobb, 2004)’ (p. 99).

In view of the above, PT® is a theory from this learning sciences perspective

as it supports the accomplishment of a learning goal, i.e. managing
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multitasking during study-related activities. The theory in DBR is essentially an
‘initial set of conjectures’ that are ‘intended to guide the generation, selection,
and assessment of design alternatives’ (ibid). Therefore, PT®, as originally
proposed by its author and specifically the way in which | have codified it in
section 3.2.2, forms that initial set of conjectures that are refined in light of

participant feedback and experiences over several DBR iterations.

4.2.3 Applying the methodology
4.2.3.1 Research site

A DBR study is situated in a real educational setting (The Design-Based
Research Collective 2003) and this research was conducted at a post-92
higher education institution in the UK where | work as a learning technologist
for the STEM faculty. The site was chosen primarily because | intend to use
findings of this study to deliver workshops on managing multitasking at my
institution. Therefore, the highly contextualised findings of this study are likely
to be more relevant to future workshops when the research is based at my

institution.

As this research was instigated in light of adverse impact of multitasking on
students’ assessment outcomes, it was appropriate to conduct the research in
a post-92 university (former polytechnics granted university status in 1992)
where students are more likely to be from non-traditional backgrounds and
have lower entry qualifications (Boliver 2015), are more likely to drop-out
(Department for Children, Education, Lifelong Learning and Skills 2009), and
hence are more likely to require academic support. In addition, the university

used in this research is representative of a typical post-92 university and
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therefore findings are likely to be applicable to many university contexts (of the
103 public universities in England, UK, 69 are post-92 (Council for the
Defence of British Universities 2019)). Convenience also played a role in
selection of the research site as it was easier to recruit and access

participants from my own institution.

4.2.3.2 Research participants

There is no prescribed figure in literature for the ideal number of participants
for a DBR study. However, | set out to recruit ten-twelve participants which is
in line with the sample size range (i.e. between ten to sixty) reported for
gualitative studies (Baker and Edwards 2012). This number was chosen
keeping in view my intent to revisit each participant multiple times to see how
their narrative regarding multitasking unfolded over time, and the time
available for carrying out multiple interviews in each cycle of the DBR study,
and transcribing and analysing these interviews. Considering that the purpose
of a DBR research is to find solutions in collaboration with, and that work for,
its participants, the number of participants is not determined by statistical

requirements as it is for some other research approaches.

| recruited participants from STEM disciplines at my university. The focus on
STEM students was due to convenience as | work for the STEM faculty and
enjoy the goodwill of staff to allow me to make an announcement inviting
students to be involved in the research in their lectures (nineteen different
cohorts) and send reminder emails to them on my behalf. Of the twenty-four
who attended a briefing about the study, twelve eventually volunteered to join
the study. Six participants were from Pharmacy, two from Chemistry, two from
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Biomedical Science, and one each from Medical Biochemistry and Software
Engineering courses. Nine participants were in their second and three
participants were in their third year of study. All participants who were in their
third year were enrolled in a four-year course. For ethical reasons and to
satisfy inclusivity, | did not gather specific demographic data. However, based
on my experience, the population was likely to be 10 females and 2 males, all
under the age of 25 years, and 11 participants having a black and minority
ethnic (BME) heritage and 1 participant having white heritage (though there is
no way to support this with evidence from individuals since | did not ask
participants such demographic questions as part of the data generation

process).

In DBR cycle 2, | introduced all participants to the PT® in-person and provided
them a kitchen/egg timer and printouts of instructions, the activity inventory

sheet and the to-do-today sheet.

4.2.3.3 ‘Insider’ research

As my student participants were enrolled at the same institution where | work,
| could potentially be classed as an ‘insider researcher’ (Mercer 2007), i.e. one
who is conducting research at their place of work. However, my role is staff
rather than student-facing so | neither knew the students before they
participated in the study nor did | teach them. Therefore, | find myself on a
‘continuum’ of the insider/outsider end-points (Anderson and Jones 2000),

rather than at one end of the scale.
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Mercer provides a summary of the debate around issues that being an insider
and outsider researcher can pose to the validity of research and to issues of
‘bias’. The points of this debate include whether insider or outsider
researchers are more likely to a) achieve an ‘objective’ account of human
interaction, b) alter the research process, and c) build rapport and credibility
with participants, in turn getting richer data from participants.

In my view, most of the concerns and issues that form the insider/outsider
debate do not apply to my research context. The purpose of my research is to
determine the effectiveness of the PT® in helping students manage
multitasking. It is not to research an aspect of my organisation’s processes,
systems or culture. Therefore, my knowledge of my organisation and me not
being a ‘neutral outsider does not, in my view, have a bearing on the findings.
Similarly, | was not researching a particular group, e.g. gender/ethnicity whose
experience | needed to share in order to understand the phenomenon under
investigation. In my view, the fact that | am to some extent also an ‘outsider’
makes it less likely for participants to feel pressurised to participate in the
study or to not withdraw from it, and more likely to feel not being judged on
sharing information about their multitasking behaviour. However, | do
acknowledge some of the advantages being on the insider/outsider continuum
afforded me. The ‘insider’ aspect of my position as a researcher made it
easier to recruit and access participants as well as understand participant
responses around academic culture and environment. It also made it easier
for me to meet repeatedly with the participants over the longitudinal period of

the research study.
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| believe that my position as an ‘outsider’ in the senses outlined above also
addresses the power imbalance my position as a researcher and member of
staff could have imbued on my relationship with participants. As stated above,
participants are less likely to feel pressurised to participate in the study or to
not withdraw from it as | do not teach them. Further, as mentioned in section
4.5, | reminded participants at numerous times during the data collection
period that they could withdraw from the study at any time without any
disadvantage and without providing a reason. | did not consider power
imbalance in gender terms, although it is conceivable that some participants

may have been impacted by it, | was not aware of this at any time.

4.2.3.4 Designing the DBR study

A DBR study commences with preliminary research which entails a review of
literature, development of a conceptual or theoretical framework for the study,
and accurate assessment of the local context (Cobb et al. 2003, Plomp 2007).
To this end, | conducted a review of existing literature on reasons for
multitasking (section 2.2) and strategies for multitasking (section 2.3) and
identified its limitations. These limitations were used to inform the design of
my research and in turn carry out an assessment of the local context, i.e. what
causes participants of my research study to multitask between study and non-
study-related activities. An appreciation of participants’ contexts helped in
refining the intervention for this research (i.e. the PT®) before it was

introduced to participants (as mentioned in section 5.3.2).

The design of DBR interventions evolves through multiple cycles with iterative
adjustments and improvements made to the intervention following evaluation
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at each cycle (Design-Based Research Collective 2000, Anderson and
Shattuck 2012). One aspect to consider for DBR studies is the maximum
number of cycles or iterations of intervention required. Anderson and Shattuck
(2012) report that half of the DBR studies they came across progressed
through three or more iterations. Herrington et al. (2007) suggest that there
should be two or more cycles of intervention. On the other hand, Levin and
O’Donnell (1999) argue that interventions should be conducted for a ‘long
enough’ period (a semester or a year) ‘for them to “take” and permit the
assessment of both the desired outcome... and any unwanted side effects’ (p.

204).

In view of the above, my research design comprised four DBR cycles. The
purpose of the first DBR cycle was to find reasons behind participants’
multitasking and any existing strategies they employ to manage multitasking.
Participants were required to keep a diary of their multitasking behaviour
(detailed in section 4.3.1) for seven days. One week is the most commonly
used time period for diary keeping and a duration longer than this may cause
participant fatigue (Wiseman et al. 2005). Seven days is also likely to cover
the varied range of activities and situations that a participant is going to

encounter during the week.

The purpose of DBR cycles 2 and 3 was to evaluate participants’ use of the
PT® with adjustments made to the technique based on their experience and
feedback after each evaluation. Participants were expected to use the

technique for seven days in each of these cycles. This was followed by a third,
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final evaluation in DBR cycle 4 where use of the PT® was assessed for a

longer duration of time, which was a minimum of two months.

Participants were asked to use the PT® for seven days in DBR cycles 2 and 3
in view of the time available for data collection. This is illustrated using the
data collection schedule presented in Table 4.3. As can be seen from the
table, | could only recruit participants and subsequently collect data during
term time which ran from the last week of September 2015 to the beginning of
April 2016. Within this time, | had to make allowance for time required for four
interviews, the preliminary analysis of the first three interviews in order to
refine the technique, as well as introducing the technique to the participants. It
was additionally impacted by participants’ availability. For instance, as can be
seen from Table 4.3, participants were introduced to the PT® for the first time
in-person and asked to use it for seven days, between 16 and 29 November
2015, i.e. fourteen days. Ideally this phase should have taken eight days (first
day for introducing the technique and the remaining seven for using the PT®).
However, all participants were not available for receiving instructions for the
PT® on the 16 November, resulting in this phase extending until 29 November
2015. This pushed back the project schedule. Similarly, in DBR cycle 3,
participants were introduced to the refined PT® in DBR cycle 3 to use for
seven days on 14 December 2015, but due to the Christmas break | could not
take interviews until at least 10 January 2016. Although participants were free
to use the technique after the required seven days, | only collected data for
seven days as it had implications on time available for interviews and

processing data.
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Start and end date

Project activity

5 — 16 October 2015

Participant recruitment and
induction

DBR cycle 1

19 — 25 October 2015

Diary keeping for recording
multitasking behaviour for seven
days

26 October — 6 November 2015

First interview

DBR cycle 2

7 — 15 November 2015

Preliminary interview analysis and
PT® refinement

16 — 29 November 2015

Participants introduced to the PT®
in-person for the first time and
asked to use it for seven days

30 November — 8 December 2015

Second interview

DBR cycle 3

9 December — 13 December 2015

Preliminary interview analysis and
PT® refinement

14 December 2015 — 10 January 2016

Participants introduced to the
refined PT® and asked to use it for
a further seven days

11 — 22 January 2016

Third interview

DBR cycle 4

23 — 31 January 2016

Preliminary interview analysis and
PT® refinement

1 February 2016

Participants introduced to the
refined PT® and asked to use it for
at least 2 months

2 April = 17 June 2016

Final interview

Interview dates and duration of the
use of PT® of each participant

P10 — 2 April (2 months)
P9 — 6 April (2 months)

P6 — 8 April (2 months)
P11 — 9 May (3 months)
P1 — 30 May (4 months)
P4 — 16 June (4.5 month)
P2 — 17 June (4.5 months)

Table 4.1 Data collection schedule
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As can be seen from Table 4.1, the final interviews were also conducted when
participants were available for the interview, which resulted in the differences
in duration of use of the PT® in DBR cycle 4. In all, the maximum duration of
the DBR study, taking into account time for evaluation, analysis and

refinement of the technique was eight months.

Figure 4.1 presents the participation summary. As can be seen from the
figure, the number of iterations varied between participants. Five participants
withdrew from the study at various points. Of those who did not withdraw from
the study (seven participants), the reason why some participants had four and
the others three or two interviews was due to their availability for interviews. In

total, | conducted thirty-four interviews between durations twenty and forty-five

minutes.
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Figure 4.1 Participation summary (original work)

85



The resultant output of my DBR study, presented in chapter 5, comprises
details of the refinements made to the technique, in what ways it has been
effective in managing multitasking, its limitations, and recommendations for

future refinements and implementation.

4.3 Data collection methods

With pragmatism as the underlying paradigm, DBR does not prescribe
particular methods. It is the research purpose, and research questions to be
addressed, that determine the selection of research methods for a DBR study
(Reeves 2000, Goldkuhl 2012). Therefore, my research employs different
methods during different phases of the study and these are selected based on
my perceptions of their utility in relation to research questions. Table 4.2
presents a summary of the data collection methods and research objectives
they addressed. Details of these methods including reasons for their selection

are as follows.

Data collection DBR cycle Research sub-questions
method addressed
Diary (multitasking 1 RQ1.1
behaviour)
Diary (Activity 2,34 RQ1.1, RQ1.2, RQ1.3,RQ1.4
inventory and to-do-
today sheet)
Diary reflection 1,2,3,4 RQ1.1
using usage logging
software/apps
Interviews 1,234 RQ1.1, RO1.2, RQ1.3,RQ1.4

Table 4.2 Summary of data collection methods and research sub-questions they addressed

4.3.1 Participant diaries

Participant diaries were employed to address the research sub-question

RQL1.1. Diaries were complimentary to participant interviews in DBR cycle 1
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where they were asked about their diary on multitasking behaviour. They were

filled-in with the aid of usage logging software/apps listed in section 4.3.2.

The main purpose of employing this method was to minimise recall bias in
reporting multitasking behaviour, compared with an interview or questionnaire
(Bowling 2009). If a diary is maintained daily, participants are more likely to
accurately recall their multitasking behaviour. Furthermore, participants are
more likely to include sensitive or private information in their diaries that may
not be obtained in interviews (Corti 1993). Although participants may not wish
to disclose aspects of their multitasking behaviour, recording of that
information in the diary can help participants accurately respond to questions.
Diaries also provided a substitute for accurate observation in participants’

natural settings (Elliott 1997), which was neither feasible nor possible for me.

The diaries were structured in the form of a pro-forma with the first row
reproduced in Table 4.3. As can be seen from the table, the diary aims to
capture participants’ multitasking behaviour as well as situational factors such
as the reason they multitasked. In line with my task-based conceptualisation
of multitasking, participants were asked to record all devices and applications
used to perform a study-related activity. As the study was in-situ, participants
were asked to record both technology and non-technology-based multitasking
(e.g. involving people). Participants were asked to record their multitasking
behaviour for each study slot they undertook, where a study slot is a period of
time intended for study purposes (there could be more than one study slot

during a day).
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Study | Where were | List all study- | List all the non- Specify List any
slot | you situated | related study-related approximate | activities
for the activities you | activities you time spent on | that
period of performed switched to whilst | the non- involved
this study during this performing study- | study-related | both your
slot? study slot and | related activities in | activities you | study and
the devices this study slot. listed in the non-
and These activities previous study-
applications might involve column. related
you used to devices/technology activities.
perform this or other people.
activity.

Table 4.3 First row of the participant diary

Participants were asked to fill in the diary at the end of each day and not
immediately after the end of a study session to ensure that diary keeping was
not disruptive. The offer to be sent a daily reminder (in the form of e-mail or
mobile text/SMS) for keeping the diary was made, but not availed by any

participant.

The activity inventory sheet and to-do-today sheet (explained in section 3.2)
which form part of the PT®, also served a function similar to participant diaries.
Participants were interviewed based on their activity inventory and to-do-today
sheets during DBR cycles 2, 3 and 4. This helped in addressing all four

research sub-questions of this study.

As detailed in the following section, participants were introduced to usage

logging software apps to support diary reflection.

4.3.2 Diary reflection using usage logging software/apps

Usage logging software/apps were also employed to address the research
sub-question RQ1.1. The software/apps were intended to help participants

accurately record and recall their multitasking behaviour when filling in their
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diaries. This is because it may not be possible to recall and record accurately
detail of every study-related activity and non-study-related activity during a
day, especially when participants were advised to fill in the diary at the end of
each day. Therefore, logging software/apps were introduced to increase the
validity of data added to the participant diaries. Yeykelis et al. (2014) report
that usage logging software enhances the ecological validity of studies of
computer task-switching by recording details that participants may not
remember. As | discuss in section 4.5, | did not seek access to participant logs

in order to maintain their privacy.

There was no single software/tool that could track user activity on a range of
different devices/platforms. Therefore, participants were prescribed three free
data logging software and apps (along with help guides) which are listed

below:

e ActivTrak?: free software for Windows and MAC OS X that keeps a log
of all activity on a personal computer.

e RescueTime?: is a mobile phone app for Android and Apple phones
that keeps track of the total time spent on each app on a mobile phone.

e Google Web and App Activity*: a feature to keep history of web
browsing activity on university computers, where students did not have

administrative privileges to install ActivTrak.

2 https://activtrak.com/ (Accessed 10.9.15)
3 https://www.rescuetime.com/ (Accessed 10.9.15)
4 https://support.google.com/websearch/answer/54068 (Accessed 10.9.15)
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4.3.3 Interviews

Participant interviews were employed to address all four research sub-
guestions of this study. Each DBR cycle included an interview with
participants. Interviews were complemented by diaries in DBR cycle 1 and by

activity inventory and to-do-today sheets in DBR cycles 2, 3 and 4.

The main purpose of employing interviews was to open up and explore
participants’ responses, seek clarity on what participants mean by their
responses, and clarify questions to them if they appeared to not have
understood them, thereby allowing for greater depth than other data collection

methods (Cohen et al. 2007).

The interviews were semi-structured to enable me to respond to issues that
emerged during the course of the interview (King and Horrocks 2010).
Therefore, | developed an ‘interview guide’ for my interviews that ‘outlines the
main topics the researcher would like to cover, but is flexible regarding the
phrasing of questions and the order in which they are asked’ (ibid:35). As DBR
is exploratory, the interview questions were open-ended (Cohen et al. 2007) in
accordance with advice by Herrington et al. (2007). | also tried to ensure that

the questions were non-leading (King and Horrocks 2010).

The interview for DBR cycle 1 aimed at addressing research sub-question
RQ1.1 and therefore asked participants about their multitasking behaviour as
recorded in their diaries. Participants were also enquired about any existing
strategies they employ to manage multitasking.
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Interviews for DBR cycle 2 aimed at eliciting how participants used the PT®
and their perceptions of it after using the technique for the first time for seven
days, and addressed all research sub-questions. Interviews were based
around the activity inventory and to-do-today sheets that participants
completed whilst using the PT®. Participants were asked if they used various
aspects of the technique and how they perceived it. They were asked about
the number of pomodoros they undertook for each study slot, how many

pomodoros they voided, and the reason for voiding pomodoros.

Participants were asked if the technique helped them in managing
multitasking, whether they required any amendments to the technique, and

whether they wished to use the technique in the future.

Interviews for DBR cycle 3 aimed at eliciting how participants used the PT®
and their perceptions of it after using the technique for the second time, after it
was refined in light of their experiences and feedback, for seven days. The
interview addressed all research sub-questions. The guide for the third
interview was the same as the one for the second interview. Additional
guestions were asked about the participant’s perception and experiences of

the refinements to the PT®.

Interviews for DBR cycle 4 aimed at eliciting how participants used the PT®
and their perceptions of using the technique for an extended period of time
(e.g. two months), after it was refined in light of their experiences and

feedback either after DBR cycle 2 or cycle 3 (as detailed in chapter 5, some

91



participants did not appear for interview in DBR cycle 3). The interview
addressed all research sub-questions. Contrary to interviews for DBR cycles 2
and 3, participants were asked about overall perceptions of the technique after
using it for a prolonged period of time rather than eliciting details of specific
study slots. Questions were also asked about the participant’s perception and
experiences of the refinements to the PT® made after DBR cycle 2 (for those
who said they could not attend interviews for DBR cycle 3) or cycle 3, and

whether they intended to continue using the technique after the study.

The interview guide used in the four DBR cycles can be found in Appendix 2.

4.4 Data analysis

All thirty-four audio interviews were transcribed verbatim. Some brief
supporting notes were also kept from interviews. For instance, | recorded any
non-verbal communication and general impressions of note separately after

the interview.

| only got the chance to transcribe and analyse interviews after the data
collection phase had completed. Yet, | conducted a preliminary analysis of
each interview before a subsequent interview with a participant in order to a)
add refinements, if any, to the PT®, and b) to clarify any aspects of the
participant’s response that |, on revisiting the interview, was not clear on or for
which | needed further information. To this end, | employed a ‘notes and

quotes’ approach whereby | listened to an entire interview before the
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succeeding interview with a participant and made notes regarding the

information that was of immediate interest to me.

DBR is underpinned by a pragmatic paradigm so a researcher should use
‘whatever works’ to analyse research data (Fraenkel and Wallen 2009:559).
The approach | adopted to analyse data for this research was thematic
analysis which is independent of theory and epistemology, thereby flexible
enough to be applied across a range of paradigms including DBR (Braun and
Clarke 2006). What is unique about thematic analysis is the acknowledgement

that analysis happens at an intuitive level:

‘it is through the process of immersion in data and considering
connections and interconnections between codes, concepts and
themes that an “aha” moment happens’ (Savin-Baden and Major

2013:440).

Despite being widely used, there is no clear agreement on what constitutes
thematic analysis and how one does it (Braun and Clarke 2006, Savin-Baden
and Major, 2012). For this research, | followed the six-step guidelines to
thematic analysis proposed by Braun and Clarke (2006) which are described

below, along with an example of how | applied these.

1. Familiarisation with data: this involves the researcher immersing
themselves in data in order to get familiar with the depth and breadth of
the content. | developed some familiarity by a) listening to each

interview before a subsequent interview, and b) transcribing each
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interview after data collection was over. At the time of data analysis, |

re-familiarised myself with interview data for each DBR cycle.

. Generating initial codes: | generated the codes using the ATLAS.ti
gualitative analysis tool by tagging and naming selections of text within
a transcript (I tagged surrounding text in a code so that context was not
lost). | coded data for one DBR cycle at a time. | coded the entire
dataset, one transcript at a time, using an inductive approach where
codes and themes are strongly linked to data and are not driven by the
researcher’s theoretical interest in the topic or a pre-existing coding
frame (Patton 1990). For instance, a participant response to why they
switched to a non-study-related activity whist studying was given the

code ‘reason_for_multitasking’.

. Searching for themes: involves sorting different codes into themes. A
theme captures important information about data in relation to research
guestions (Braun and Clarke 2006). To this end, | analysed the different
codes to see how they could combine to form a theme. Similar to
coding, the themes were identified largely using an inductive approach.
| considered codes that captured what is important to the overall
research questions. Themes were created in MS Word rather than in

ATLAS ti.

. Reviewing themes: involves the refinement of themes. To this end, |
first read the extracts associated with each theme to check whether

they were linked with each other. This resulted in either the creation of
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new themes or some extracts, which | no longer found relevant, being
discarded. Secondly, | re-read the entire data set to ascertain whether
a) the themes were valid in relation to the entire data set, and b) there
was room for coding additional data that had been missed in earlier

coding stages.

5. Defining and naming themes: involves continuing to analyse and refine
the themes, and giving them concise names. Refinement involves
organising data extracts within a theme into a coherent and consistent
account, determining whether a theme has sub-themes, identifying the
story each theme tells, and considering how this story relates to a story
of other themes and that of the overall data. This stage also involves
defining the themes: i.e. paraphrasing contents of data extracts
associated with a theme, its scope, and why they are of interest and

relevance to the theme.

6. Producing the report: involves final analysis and writing-up of the

findings, which have been presented in chapter 6.

This was not a step-wise process from one stage to another, rather | moved
back and forth (especially between stages 3, 4 and 5) as required. In order to
increase validity of the analysis, | discussed the codes and themes with a

critical friend who is an academic working in higher education.
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4.5 Research ethics

| sought ethical approval for the project from the university research ethics
committee at Lancaster University as well as the relevant ethics committee at
the host institution where | carried out my research. My research, which is
non-funded, handled ethical considerations in light of the principles outlined in
Lancaster University’s ethical code of practice (Lancaster University 2009) in

the following ways.

Informed consent was gained from the participants. To this end, in a face-to-
face briefing, | clearly communicated to potential participants both verbally and
through a written information sheet, the aims of the project, potential
advantages and risks to them as a result of participation in the study, and that
they could withdraw at any time without any disadvantage and providing a
reason. Those who agreed to participate after the briefing were asked to
provide signed consent. The participant information sheet and consent form
can be found in Appendix 1. Following the interview for each DBR cycle,
participants were asked whether they would like to continue with the study. No

monetary reward was given to the participants.

| ensured that all information gained from participants was maintained in a
strictly confidential manner. To this end, interview audio was encrypted and
stored in Lancaster University’s online data storage facility Box. A pseudonym
was given to protect participant identity and any identifying information about

them was removed from the transcriptions.
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As findings of DBR study comprise in-depth and thick descriptions, this may
increase chances of participants being identified (Brock-Utne 1996). To
mitigate for this, | have kept the name of the host institution as well as
information about participant gender and their course anonymous. Following
completion of transcriptions and the assignment of pseudonyms, all personal
data and interview audio were deleted. Interview transcripts will be stored for

ten years to allow for publication in journals or conferences.

One key ethical consideration related to the use of software and apps that a)
track participants’ multitasking behaviour and b) can help them manage
multitasking behaviour. This is because the tools and apps | found suitable for
my study are hosted on servers outside the European Union and hence may
not comply with the EU’s data protection legislation. In view of this, the use of
these tools was left optional and at the discretion of the participants. They
were also informed, through a participation information sheet and induction,
about the data protection consequence of using these software and apps.

| also considered how best to get information on participants’ multitasking
activity yet maintain their privacy. To this end, | decided not to seek access to
usage logs produced by tracking software. Instead, participants were advised
to use the logs to complete their diaries and bring these diaries to the
interview as aid memoirs of their multitasking behaviour. In addition, | decided
not to gather names of non-study-related websites and apps to which
participants multitask, instead asking them to classify them as study or non-
study-related. This issue was discussed with Lancaster’s research ethics

committee and the approach derived from that discussion.
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4.6 Strengths and weaknesses of the research design

As mentioned earlier in section 1.4, | embarked on this research due to
witnessing the adverse impact of multitasking on students’ assessment
outcomes and lack of evidenced-based advice to effectively manage it. DBR
aligns well with my pragmatist worldview that is concerned with action and
change, enabling me to come up with solutions that address the needs and
requirements of my participants. DBR also addresses criticism of educational
research that argues that it may not account for ‘influence of contexts, the
emergent and complex nature of outcomes, and the incompleteness of
knowledge about which factors are relevant for prediction’ (Robinson 1998).
DBR aims to address these challenges by being situated in a local context

with the results used to assess, inform and improve practice in that context.

The design of this research addresses a number of limitations of earlier
studies on multitasking and the PT® as highlighted in sections 2.4 and 3.4.1.
Usage logging software and diaries were employed to improve accuracy of
self-reported data. Participants reported their multitasking behaviour and
experiences of the PT® in a natural study environment rather than
experimental settings. The long duration of this research (eight months) is
likely to test the PT®across a varied range of activities and situations that a
participant encounters. The use of interviews rather than quantitative methods
such as questionnaires enabled me to press for complete answers, open up
and explore participants’ responses, and clarify questions to them if they
appeared to not have understood them, thereby allowing for greater depth

than other data collection methods (Cohen et al. 2007).
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Yet all research projects have weaknesses and limitations and this project is
no exception. In the following paragraphs | highlight some of the limitations of

research design.

As | struggled with recruiting participants for the study, it was not feasible for
me to pilot (Cohen et al. 2007) the research questions. However, the interview
guestions were run past my supervisor and feedback received was
incorporated. In addition, when | ran the first few interviews, | did not feel the
need to change the interview guide because | was able to draw in-depth data
from most participants without confusing them with my questions. Yet,
although I tried to formulate the questions in a way that the meaning was
abundantly clear to the participant, sometimes participants appeared confused

due to the open-ended nature of the questions.

One of the measures proposed to increase both research validity and
reliability is member-checking or respondent validation (Lincoln and Guba
1985). Although | availed the opportunity afforded by subsequent interviews
for clarifying anything that | was not clear about in the previous interview, | did
not refer to participants for checking the research findings. This was due to
difficulty in getting in touch with participants as they had all graduated by the
time | analysed the thesis findings. Verbrugge (1980) argues that post
respondent-validation data becomes retrospective and actually may weaken

the validity of findings.
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Data should ideally be coded by multiple researchers and any resultant
ambiguities should be resolved through discussion with them (Silverman
1993). This was not feasible in my research due to time constraints, though |

discussed coding with a critical friend to validate its appropriateness.

Evidence arising from DBR has been criticised for trustworthiness due to lack
of experimental control (e.g. Mayer 2003). | subscribe to the argument by
Brown (1992) that control experiments are not possible in educational settings
comprising several interwoven components that cannot be isolated.
Simplifying the setting would result in loss of ecological validity and a distorted
view of expected outcome if an intervention is used in a technology-based
learning environment where the variables or behaviours cannot be controlled.
Therefore, the findings of DBR need to be described and understood as a

system of interdependent elements.

Another criticism of DBR is that in absence of experimental control, it is not
possible to attribute outcomes solely to an intervention when too many
interdependent variables are at play (Levin and O’Donnell 1999). | believe that
this criticism is not valid because the results of the DBR intervention are tied
to the context it was applied to and do not seek generalisation. As Winn

(2003:371) aptly sums up:

‘| would prefer to have the detailed information... about how an

intervention works, and the opportunity to fix it if it does not work, than
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a statistically derived estimate of the probability that what | was

observing was due to chance and not to the intervention.’

In the following chapter, | present findings from the four DBR cycles of this

study.
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Chapter 5: Data Presentation

5.1 Introduction

This chapter outlines the range of data generated by this research study.
Presenting data in a relatively unmediated form prior to documenting the
analysis is a mechanism of transparency about the nature of the data before
analysis; it is undertaken to assist the reader to judge the robustness of
research and transparencies concerning nature of the data before analysis
(Trowler 2016). Of course, data cannot be presented in totally unmediated
form, since that would be both difficult for readers to understand and would
contravene word count restrictions. However, as this is a Design-Based
Research (DBR) study comprising four cycles, it makes sense to document
the data generated in each cycle. The structure of this chapter is therefore

organised around these four cycles.

This chapter begins with the first cycle of DBR (section 5.2), which aimed at
understanding the causes behind participants’ multitasking and any existing
strategies they employ to manage multitasking. The second DBR cycle
(section 5.3) comprised refinement of the Pomodoro Technique (PT®) in light
of information gathered in DBR cycle 1 before it was introduced to the
participants, and evaluation of the participants’ first experience of the PT® for
the prescribed seven days. The third DBR cycle (section 5.4) comprised
evaluation of the participants’ experience of the PT®, after its refinement in
light of their feedback, for another seven days. The fourth and final DBR cycle

(section 5.5) comprises evaluation of the PT® after its refinement in light of
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feedback after the third cycle and/or for a longer duration of time. The
structure of the section on the first DBR cycle is different from the remaining
three cycles because of the difference in aims of the cycles. As data are
presented by cycles, please also note that there are instances where
experiences of one participant in a DBR cycle are echoed by another
participant in a subsequent cycle. Readers are reminded that the time

schedule for data collection has been provided in Table 4.1.

5.2 DBR cycle 1 — Participants’ experiences of and strategies for
managing multitasking

5.2.1 Introduction to DBR cycle 1

The aim of the first DBR cycle was to elicit reasons participants multitask and
any existing strategies they employed to manage multitasking. The findings
from this cycle informed the design of intervention for multitasking. To this
end, participants were asked to keep a diary of their multitasking behaviour for
seven days and were invited to an interview in which they were asked about

their diaries.

Twelve students participated in the first cycle. Participants were assigned

codes P1, P2, P3 and so on, in the order they appeared for the interview.

Although participants were asked to keep a diary for seven days, the number
of days this was kept varied and has been summarised in Table 5.1 below.
Table 5.1 also shows the number of study slots for each participant (ten
participants had more than one study slot in a day), and the number of slots

which involved multitasking. As can be seen from the table, all participants
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reported multitasking to non-study-related activities during study-related

activities (88 of 100 study slots).

Participant |P1 | P2 |P3|P4|P5|P6|P7|P8|P9|P10| P11 | P12

Days diary 717|137 ]4|5|5 3|5 4 3 8 | Total
kept

No.ofstudy |13 (12| 4 |13| 6 | 7 | 6 | 3 | 9 5 14 8 100
slots

No.ofslots |11 (12| 3 |13| 6 | 6 | 4 | 3 | 9 5 8 8 88

multitasked

Table 5.1 Number of days diary was kept, total number of study slots, and number of study slots involving
multitasking in DBR cycle 1

To facilitate diary-keeping, participants were provided with information about

mobile apps and computer software to record the phone/computer activity.

However, only two participants chose to use these tools. Participants either

recorded their diaries on the go or at the end of the day. Only P3 gave a

reason for not using the tools stating that they were ‘not comfortable’ installing

these tools on their devices.

5.2.2 Reasons for multitasking

Table 5.2 summarises the various reasons participants gave for multitasking

along with their occurrence, for the days and study slots they kept the diary

(mentioned in Table 5.1). The data presented in the table were obtained from

participant interviews. Some of the rows in the table have a v instead of a

number. These instances represent general reasons participants cited for

multitasking in their interview rather than being recorded against specific study

slots in their diaries. Therefore, the rows with a v' have a >= symbol in the

‘total frequency’ column which signifies the minimum number of occurrences

in the absence of definitive data.
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Occurrence

P1

P2[P3[P4[P5]P6

P7

P8

P10

P11

P12

Total
Frequency

Notification
(vibration, light,
sound) for non-
study-related
activity

10

4 113|133

2

3

32

Study environment

=
=
=

<
=

H

>=22

Self-efficacy and/or
motivation

N W

19

Technology for
study-related
activities

15

Need for ‘break’

N

N

Pleasure and
mood regulation

ANV

>=8

Out of habit

Ease of
multitasking

>=4

Getting reminded
of a non-study-
related task

Absence of
deadline

>=2

Not able to study
for long periods of
time

>=2

Switch from study
to non-study
related
conversation

Feeling ‘confident’

N

Delay in webpages
loading

N

To check if
contacted by peers

>=1

Peer expectation to
respond to
messages instantly

>=]1

Activity type

>=]1

Reason could not
be determined
from participant
response

Table 5.2 Reasons for participants” multitasking in DBR cycle 1

Several of the reasons for multitasking listed in Table 5.2 are self-explanatory

and in many cases relate directly to issues highlighted in the literature review.
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However, some issues are worth unpacking further and these are considered

in the following sub-sections.

5.2.2.1 Self-efficacy and/or motivation

The participants’ affective state towards a task was reported to be one of the
reasons for multitasking. These included finding the study task boring (P1, P2,
P6, P9, P10) or ‘overwhelming’ (P2), the task causing a feeling of frustration
(P1, P2, P4), encountering obstacles in the study-related task (P3, P9, P10,
P11), tiredness (P1, P2, P11), having had ‘enough of task’ (P3), and revision
material being ‘too long’ (P9). P4 reported that in general they were more
likely to ‘welcome distractions’ around them when they were struggling with
study-related tasks. In terms of the concepts highlighted earlier, all these
reasons point to low motivation and/or low self-belief (self-efficacy). An

example quote by P10:

‘(when doing an assignment) it is when | would face a problem and |
don’t know how to do it and | kinda get bored and then just get my

phone and turn to Facebook.’

Participants also shared aspects of their life that were not reported as reasons
for multitasking but appeared to cause low self-efficacy and/or motivation for
study-related tasks, thereby increasing likelihood of multitasking (as described
in sections 2.2.2 and 2.2.3). These included unavoidable external interruptions
by family members at home (P4), inability to attend some lectures due to work
(P4), unfavourable timetable with six lectures crammed in one day (P1),

lecture slides only comprising ‘pictures and stuff’ making these difficult to
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revise (P1), finding it harder to revise lectures that were not audio-recorded
(P1), lacking time for study due to working part-time (P4), long commuting
journey to university (P4), and non-willingness to tell interrupting friends to
contact later as opportunity to ‘catch up’ with them was already limited due to

academic and work routine (P4).

5.2.2.2 Study environment

Aspects of the study environment were attributed as a contributing factor to
multitasking. These included interruptions by friends and family members (P2,
P4, P6, P8, P10, P11, P12), noise in the library (P4), the TV running in the
background (P12), internet becoming unavailable (P4), and studying in bed
causing tiredness making the participant more prone to taking a ‘break’ (P5),
and delay in webpages loading (P5). In few of these cases, aspects of the
study environment (e.g. noise, brief interruption by a friend) caused
participants to lose focus and delve into non-study-related activity on their

computer/phones.

5.2.2.3 Technology for study-related activities

Technology used for study-related activities contributed to multitasking in the
following ways: non-study-related content being recommended next to a
study-related video on the video-sharing website YouTube (P2, P4, P6),
study-related conversation on messaging application delving into non-study-
related conversation with either the same or a different person (P2, P7), when
the web browser was opened to access study-related content, non-study-
related ‘tabs’ from a previous browsing session opened which caused the

participant to switch to them (P2, P7), the default web browser landing page
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having links to non-study related content or activities (P8), and background
music playlist used to aid study (e.g. jazz music) advancing to a distracting
song (P7), and as a result losing focus when proceeding to replay/replace the

track (P4, P5).

5.2.2.4 The need for a break

A few participants (P4, P9, P11, P12) stated the need to take a ‘break’ as the
reason for multitasking. In other instances (P2, P5, P10) participants termed
their multitasking activity a ‘break’ where the actual reason for multitasking

was different, e.qg.,

‘| reached part of an assignment | didn’t really understand so | thought

I'll have a little break.’ (P2)

The above instances were considered multitasking rather than breaks
because a) the breaks were not planned and b) the participants considered
and reported these as multitasking. On one occasion, P10 considered their
‘break’ for dinner as ‘border line distraction’ as they took more time than

required for it.

Two participants (P11, P12) responses indirectly alluded to the need for break
as a reason for multitasking. They reported that one of the reasons they
multitasked during study-related tasks was due to inability to focus for long

periods of time, e.g.,

‘| can’t focus for a long time and then my break is to go to my phone.

So | was taking a break’. (P12)
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5.2.2.5 Pleasure and mood regulation

Participants reported actively switching to non-study-related tasks ‘to get
entertained’ (P9), ‘momentarily for entertainment’ (P11), ‘to feel better’ (P3,
P11), or because they were feeling ‘lonely’ (P2). P12 reported that they were
more likely to multitask when studying individually rather than in the company
of others:
‘(I multitask because)... may be | am alone and | want to see other
people... if | am with people | don’t think about my phone. | am more of

a social learner.’

5.2.2.6 Ease of multitasking

P8 and P9 alluded that they would multitask to non-study-related activity just

because of the ease in doing so:

‘If I minimise assignment window even to check research paper | will

just click on another tab and start doing something separate.” (P8)

‘| think | revise better on textbook... because of distraction of laptop... it

is easier to access stuff on laptop.’ (P9)

Similarly P12 stated that they were more likely to multitask on a phone than a

laptop due to the ease of doing so on the phone:

‘On laptop | have to go to Facebook and sign-in... on my cell I just click

on the app and | don’t need to sign-in and it is very easy.’

109



P1 reported that often notification from one non-study-related application on
the mobile phone led them to check updates from other non-study-related

applications just because they were on the phone as well.

5.2.2.7 Feeling ‘confident’

A couple of participants (P7, P11) reported to have multitasked because they

felt confident in completing the task, e.g.,

‘...because previously for two weeks | didn’t study and now | started
studying so | have a feeling that “| have started studying” and that is
quite big so I got a bit overconfident and relaxed that | am studying.

And then | tried to find ways to distracts myself...” (P11)

5.2.2.8 Activity type

P5 alluded to being more likely to multitask when drafting assignments
compared to other tasks such as searching for research papers on a
database. The participant explained that their mind would ‘drift’ when thinking
about what to write in an assignment, and as a result they would switch to
social media.

5.2.3 Reasons for not multitasking

As can be seen from Table 5.1 there were five participants who did not
multitask during twelve study slots between them. Participants reported
reasons they did not multitask in certain study slots or in certain situations. |
am reporting these below because in developing an understanding of why

participants multitask it is also useful to know why they did not multitask.
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5.2.3.1 Exam or assignment deadlines

There were eight instances between three participants (P3, P7, P11) where
they did not multitask when working on an assignment because the deadline
was close. When asked for a reason for not multitasking, P7 said that ‘there
was no time’. P10, who had a negligible instance of multitasking for one slot

compared to their other slots, explained the reason for this as follows:

‘...because the pressure was on. | really need to get this done. | got

notifications but just ignored the notifications.’

5.2.3.2 Interest in study-related task

Two participants (P4, P11) alluded to interest in the study-related task as a
reason for no or minimal multitasking. For example, P4 said that they did not
multitask when ‘I read a topic that | enjoy, I really get into the topic and | do

not know anything else around me’.

5.2.3.3 Lack of interruption

P7 reported on two instances where they did not multitask because friends
situated close by did not interrupt and because they did not get a response

back to their text message which was sent to a friend.

5.2.3.4 Guilt

P6 was ‘guilty’ that they wasted a lot of time earlier and did not multitask

during one study slot to make up for the lost time.
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5.2.3.5 Hawthorne effect

P1 said that they did not multitask in the first slot because they wanted to ‘do

good for this study’ and for the interview.

5.2.3.6 Technique to manage multitasking

P11 was employing a technique similar to the PT® where the study slot was of
an hour and a half in duration. Although the participant broke the rules and
multitasked because they could not ‘study for too long’, the duration of
multitasking was still negligible (two-three minutes) because the participant’s

goal was to follow the technique as closely as possible.

5.2.3.7 Activity type

Earlier | reported that P5 was more likely to multitask when drafting
assignments. The participant added that they deliberately did not use social
media when they were reading research articles because ‘then | get too
distracted... when I'm like looking at several things | can't remember which

one is important which one is isn’t’.

5.2.4 Existing strategies to manage multitasking

In order to inform the refinement of the PT® to suit participants’ needs, they
were also asked about any existing strategies they employed to minimise
multitasking. Three participants (P6, P9, P12) said that they did not employ
any strategies to manage multitasking. For those who did employ a strategy,
the most popular of these related to a mobile phone which included switching
off the phone, setting it to silent mode, or putting it upside down (P1, P3, P4,

P5, P8, P10). Two participants endeavoured to work individually rather than in
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groups as they found it distracting (P4, P8) and three used background music

to blend out other noises (P5, P7) or because it ‘relaxes’ (P11).

Other strategies included placing a clock on the desk to ‘visually see time’
(P8), visit social media websites before commencing study-related activities
‘so it doesn’t interrupt coz | have already seen everything’ (P3), having
something to eat before studying (P3), telling oneself not to get distracted
(P2), and using a technique similar to the PT® where practitioners work in
slots of one hour and thirty minutes rather than twenty-five minutes followed

by a five-minute break (P11).

Three patrticipants (P1, P8, P11) explicitly said that the strategies they
employed were not effective. For instance, P1 said that it is the phone that is
the main source of distraction; however, trying to switch off or put it away has
not helped. It should also be noted that some of the strategies that the
participants shared were not aimed at preventing technology-based
multitasking, e.g. studying individually rather than in a group and using music

to blend out noise.

5.3 DBR cycle 2 — Evaluation of the Pomodoro Technique® after
use for the first time

5.3.1 Introduction to DBR cycle 2

The second cycle of this DBR study comprised refining the intervention (i.e.
the PT®), introducing it to participants, and the first evaluation of the PT®.

Participants were asked to bring their activity inventory sheet and to-do-today
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sheet to the interview. Ten of the initial twelve participants participated in this
cycle. P5 and P12 withdrew from the study after the first cycle.

5.3.2 Design of intervention

Information provided in sections 5.2.2, 5.2.3 and 5.2.4 was used to inform the
design/refinement of the intervention introduced to participants, i.e. the PT®.
Some aspects of participants’ lives that appeared to cause low self-efficacy
and/or motivation for study-related tasks (reported in section 5.2.2.1), thereby
increasing likelihood of multitasking (as discussed in sections 2.2.2 and 2.2.3),
could not be addressed as these were either beyond my control or remit (e.qg.
long commuting journey to university). However, some adjustments and

suggestions could be made, as explained below.

5.3.2.1 Minimising interruptions before commencing pomodoro

As can be seen from Table 5.1, phone notifications and an unconducive study
environment were the reasons for multitasking that occurred most frequently.
Therefore, participants were advised to minimise the risk of interruptions from
these sources before commencing a pomodoro. This included logging out of
non-study-related programs on the computer, temporarily switching off
notifications for mobile apps, setting mobiles to silent, informing friends and
family in advance about the PT® so that they either do not interrupt or are
understanding if they inadvertently interrupt and are asked to be contacted
after pomodoro, and choosing a place to study which had minimum risk of
external interruption (e.g. the silent zone of the university library). Readers are
reminded that although avoiding an unconducive study environment did not
address technology-related multitasking, it impacted (as detailed in section

5.2.2.2) participants’ self-efficacy to study and a loss of focus due to
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interruption prompted a few participants to multitask to non-study-related
activities on their phone/computer.

5.3.2.2 Review and reflection on to-do-today sheet

Participants were asked to review their to-do-today sheets and identify factors
that they thought contributed to multitasking (i.e. factors other than phone
notifications and unconducive study environment that were specific to them).
Participants were asked to reflect on how these factors could be addressed
before they started using the PT®. For example, P1 reported that their self-
efficacy for revising lectures that were not audio-recorded was low, which

made them more likely to multitask.

5.3.3 How participants used/adapted the Pomodoro Technique®?

Participants were recommended to use the PT® for seven days. Tables 5.3
and 5.4 present data from the interviews. Not all participants used the
technique for seven days as can be seen from Table 5.3. No participant used
the programs and applications recommended to record multitasking behaviour
on a computer and mobile. P6 and P10 did not bring inventory and to-do-
today sheets to the interview so they were asked general questions pertaining
to their experience of using the PT®. It is for this reason that they have ‘not
available’ (NA) or v' (denoting that some pomodoros were voided)
corresponding to their entry in Table 5.3. Therefore, the rows with a v" have a
> symbol in the ‘total’ column which signifies the minimum number of

occurrences in absence of definitive data.
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Participant P1L|P2|P3|P4|P6 |P7|P8|P9|P10|P11

No. of days PT®used |7 |7 |1 |6 |[NA|6 |7 |2 |NA |8 Total
Total study slots 7 |7 |2 |6 |NA|9 |7 |2 |[NA |8 > 48
No. of study slots 2 |5 (0 |3 |v |1 |2 |0 |V |O >13
where pomodoro was

voided

Table 5.3 Number of days PT® was used, total number of study slots, and number of study slots
involving multitasking in DBR cycle 2

All participants except P9, P10, and P11 reported that they maintained the
activity inventory and to-do-today sheets. P11 said that they only used the to-
do-today sheet. Of those who used the activity inventory sheet, P7 did not list
non-study-related tasks on it. Except for P1 who did, it could not be
determined if participants had divided tasks into sub-tasks. Most participants
reported that it was deadlines that guided them in selection of study-related

tasks for a day.

All participants except P3, P4 and P10 used the kitchen/egg timer. However,
during the cycle four participants switched to a digital timer either completely

(P2, P4, P7) or when studying in a public space such as a library (P1).

Participants also adapted the technique to suit their needs. This included
merging two pomodoros together without taking a break where pressed for
time (P4), shortening the duration of the five-minute break between
pomodoros to three minutes (P4) or extending it to ten minutes (P8, P9), and
extending the duration of longer breaks after pomodoros from thirty to sixty

minutes (P7, P8, P9, P11).
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Not all participants followed the two refinements to the study, i.e. minimising
interruptions before commencing the pomodoro and identifying factors

causing multitasking. Details can be found in section 5.3.5.7.

Activities undertaken during a shorter five-minute break included
checking/responding to non-study-related messages on social media and
instant messaging applications, snacking, stretching/light exercise, praying,
and speaking to family members. Activities undertaken during a longer
fifteen/thirty-minute break included snacking/lunch/dinner, speaking to family
members, watching TV, praying, and checking/responding to non-study-

related messages on social media.

5.3.4 Reasons for multitasking
Table 5.3 shows the number of study slots for which participants voided (by
multitasking) at least one pomodoro. As can be seen from the table, only three

participants (P3, P9, P11) did not engage in multitasking during pomodoros.

Table 5.4 summarises the various reasons participants gave for voiding
pomodoros (i.e. multitasking) along with their occurrence, for the days and
study slots they used the PT® (mentioned in Table 5.3). Once again, some
columns have a v instead of a number because these were general reasons
participants cited for voiding pomodoros, rather than recorded against specific
study slots in their to-do-today sheets. Therefore, the rows with a v' have a >=
symbol in the ‘total frequency’ column which signifies the minimum number of
occurrences in the absence of definitive data. Readers are reminded that

some patrticipants (e.g. P8) voided multiple pomodoros in a study slot. In
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Occurrence

Reasons for P1L |P2 |P3 (P4 |P6 |P7 P8 | P9 | P10 | P11
multitasking/void
pomodoros

Total
Frequency

Notifications for 2 1| Vv v
non-study-related
activity

>=5

Study environment 2 3 | v |1

>=0

Technology for
study-related
activities

>=1

Out of habit

Getting reminded of | 2
a non-study-related
task

No pomodoro voided
No pomodoro voided

Non-study-related v v
thoughts

>=2

Reason could not 1
be determined from
participant response

Table 5.4 Reasons for participants’ multitasking/voiding pomodoros in DBR cycle 2

addition, Table 5.4 states that although P11 reported non-study-related

thoughts as a reason for multitasking, Table 5.3 states that they did not void

any pomodoro. This is because non-study-related thoughts was identified as

multitasking, but it did not void a pomodoro.

Some reasons for multitasking/voiding pomodoros listed in Table 5.4 are self-

explanatory. Yet some additional comments do need to be made and are

mentioned in the following sub-sections.

5.3.4.1 Study environment

Aspects of the study environment were attributed as a reason for voiding
pomodoros. These included interruptions by friends, flatmates and family

members (P2, P4, P6, P7) and the internet becoming unavailable (P4).
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5.3.4.2 Non-study-related thoughts

Two participants (P6, P11) reported encountering distracting thoughts during
pomodoros although they did not void pomodoros because of it. P6 referred to

this as ‘emotional distractions’ such as ‘thinking about someone in your head’.

5.3.4.3 Technology for study-related activities

P10 reported one instance where they voided a pomodoro by switching to

non-study-related websites when searching for study-related websites.
5.3.5 Participants’ experience of the Pomodoro Technique®
| will first report on participants’ experiences of individual components of the

technique followed by their perception of its effectiveness in managing
multitasking.

5.3.5.1 Activity inventory and to-do-today sheets

Seven of ten participants used the activity inventory sheet. Many of those who
maintained an activity inventory sheet had positive perceptions about it.
Participants P1 and P2 found it useful because it gave them a general idea of
what study-related activities they needed to undertake. P3 and P4 found it a
useful planning and organising tool which ensures that a task is not forgotten.
P8 said that while they ‘really liked’ the activity inventory sheet, the number of
study-related tasks listed on it was ‘a bit off-putting’. P11 did not find much
utility in maintaining the activity inventory sheet whereas P9 said that they did

not use the activity inventory sheet ‘because of time’.

There were not many comments about the to-do-today sheet. P6 said that the

to-do-today sheet enabled them to ‘visualise’ what they were doing and
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served as a reminder for study-related tasks they would have forgotten
otherwise. P11 who only maintained a to-do-today sheet rather than an
activity inventory sheet said that seeing ‘everything in front of what you have
to do’ in the to-do-today sheet made them feel ‘quite organised’ and a ‘bit

positive’.

As part of using the PT®, participants were required to select tasks from the
activity inventory sheet to undertake on a day. Five participants (P2, P3, P4,
P9, P11) viewed this process positively. For instance, P3 said that the process
helped them plan the day ahead whereas P4 reported that the process

facilitated in prioritising tasks.

Two participants (P2, P8) found value in ticking completed tasks off the
activity inventory sheet with P2 finding it a source of achievement. P4 said that
because the activity inventory sheet was paper-based, maintaining it was
challenging as one needed to carry it around all the time. P4 and P7 said that
they would prefer a digital version of the activity inventory and to-do-today

sheets.

Two participants shared their views on the use of the activity inventory sheet
to list their non-study-related tasks. P8 said that listing non-study-related tasks
enabled them to focus on study-related tasks for the day. P3 said that they did
not feel the need to write down non-study-related tasks because they knew

when they cannot or do not study.
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5.3.5.2 Pomodoro timer

Of the ten participants, seven used the egg timer. Five participants who used

an eqgg timer (P2, P7, P8, P9, P11) found ticks of the timer distracting:

‘...you kept thinking of tick and sometimes you try to put it off before it

goes to buzz and so | kept looking at the egg timer.” (P7)

P8 said that despite the timer ticks being loud and distracting, they found the

tangible timer useful:

‘| can visually see... how much time is going and if there was not a
timer | may have gotten up and may be not come back. | would look at
the timer when | had the urge to get up for something else and | would
see like maybe there are fifteen minutes left or even ten or five minutes

and | would stay.’

The participant added that mobile or computer-based timers did not appear

‘serious’ and did not instil ‘commitment’ to the study-related task.

P1 and P4 did not have any issues with the timer but said that because of the
ticks and the buzzer at the end of pomodoro, they could not use it when
studying in the library. Due to timer sound being a distraction or too loud to be
used in a public place, four participants switched to a digital timer either
completely (P2, P4, P7) or when studying in a public space such as a library

(P1).
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5.3.5.3 Recording a successful pomodoro

Many participants reported positive conceptions of marking a completed
pomodoro by an ‘X'. It was reported to generate feelings of accomplishment
(P1, P2), achievement (P4, P8), pride (P7, P11), motivation (P4, P7),

goodness (P2), and satisfaction (P11):

‘| felt like look at the time | have spent | am like so proud of myself...
coz you think you never spent that much time studying and now you

are...” (P7)

P9 did not mark pomodoros by ‘X’ because ‘it is just effort’.

5.3.5.4 Deferring potential interruptions

Participants were asked about their perceptions of deferring potential internal
and external interruptions to the end of a pomodoro. As discussed further in
section 5.3.5.9, many patrticipants did not have the correct conceptions about
potential and actual interruptions and how to record these. However, two

participants, P7 and P8, found this useful in managing multitasking:

‘(noting down a potential interruption) helped me do what | was doing at
the moment and then do them later when | have time... it felt like | have

control.” (P7)

‘...certain times | have internal interruptions but it is just something |
can note down and go back to study... it does help me (focus) coz | feel

like | know | will do it once | finish this one.” (P8)
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P6 said that whilst they were able to defer computer-based distractions such
as Facebook, the technique did not help them defer ‘emotional distractions’,
for instance ‘thinking about someone in your head’. P11 said a non-study-
related thought during a pomodoro was ‘interesting only in that moment’, and
not after the pomodoro had ended.

5.3.5.5 Voiding pomodoro and recording interruptions

There were not many responses on participants’ perceptions of voiding a
pomodoro and recording interruption. P2 said they were ‘quite upset’ when
they had to void a pomodoro and it felt like a ‘waste’. Similarly, P4 said that
they were ‘annoyed’ at voiding a pomodoro and it felt like ‘I was taking a step
back and start again’. The participant added that brief interruptions (e.g.
someone asking for mobile charger) that do not affect focus should not void

pomodoros:

‘...a lot of people would ask me questions like do you have a charger
for example and that would be frustrating because | don't want to void a
pomodoro so | will just say yes and then | will take out the charger and

give it to them and then not continue the conversation.’

Participants P2 and P6 said that the prospect of voiding a pomodoro and
starting again incentivised them not to pursue and/or entertain distractions
during study-related activities.

5.3.5.6 Duration of pomodoro and breaks

Two participants (P2, P4) said they would prefer variable duration for

pomodoros depending on the study-related task they were undertaking. For
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instance, P2 and P4 would have liked longer duration respectively for
mathematical calculations and examination revision. P6 wanted the duration
of the pomodoro changed from twenty-five to thirty minutes. P8 said they were
satisfied with the duration of the pomodoro on the whole though sometimes
had the urge to work more than twenty-five minutes. Three participants, P4,
P9 and P11, said that the duration of the pomodoro made it easier to defer an
interruption for a short period of time, thereby preventing them from

multitasking, e.g.,

‘...twenty-five minutes is not long to lose patience.’ (P11)

P2 and P11 had an unfavourable view of the requirement to end study-related
tasks abruptly at the end of pomodoro, with the former calling it 'restrictive’.
Participant P2 revised lectures by listening to a few minutes of recording
followed by making notes. If the pomodoro ended after the recording had been
listened to but corresponding notes had not been made, then by the end of the
five-minute break the participant would have forgotten what they listened to
and had to listen-in again in the next pomodoro. P3 found the requirement to
study in pomodoros ‘restrictive’ to the extent it deterred them from using the
technique. The participant said they preferred to study continuously for long
durations of time and taking a break would cause them to ‘just go off and do

something else’.

Five participants failed to keep to the duration of shorter (P6, P8, P9) or longer

breaks (P7, P9, P11) on one or more occasions. Participants also found the
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duration of shorter break either not enough (e.g. P6 preferred a fifteen-minute
shorter break) or more than enough (e.g. P4 preferred three minutes). There
were also instances where participants (P1, P7, P8) did not return to study
after a shorter or longer break even when they intended to. The reasons were
lack of motivation for study-related tasks (P1, P7, P8), non-study-related
activity being more ‘engaging’ than the study-related task (P7), and finding the

study-related task ‘daunting’ (P8) or not understandable (P7).

P11 said that the five-minute breaks ‘changes your mind and | feel a bit

fresher when | go back to study’.
5.3.5.7 Refinements to the Pomodoro Technique®

5.3.5.7.1 Minimising interruptions before commencing pomodoro

All participants reported taking one or more steps to minimise interruptions
prior to beginning a pomodoro (e.g. putting the phone on silent), as part of the
refinement to the PT®. However, three participants (P2, P4, P10) did not
switch their phone to silent mode for some slots which was one of the key
reasons for multitasking. Not many participants shared their perceptions of
utility or otherwise of this exercise. P2 said that they did not ‘get as distracted
as | usually do’ due to steps they took to minimise interruptions.

5.3.5.7.2 Review and reflection on to-do-today sheet

As part of the refinement to the PT®, participants were asked to review and
reflect on the to-do-today sheet in order to identify and address factors that
caused multitasking. Factors identified and measures taken to address them

have been summarised in Table 5.5.
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Factors behind multitasking

Measures taken to address factors
behind multitasking

Music to aid study switching to
distracting music (P2, P4, P7)

Separate playlist for music to aid study
was created (P2, P4, P7)

Non-study-related tabs opening
when web browser starts (P2, P7)

Browser settings were changed to
prevent non-study-related tabs from
opening when web browser starts (P2,
P7)

Low self-efficacy for revising lectures
that weren'’t recorded (P1)

Lectures were audio-recorded (P1)

Study-related conversations during
group work switching to non-study-
related conversations (P1)

Factor not addressed as group work
was not encountered again (P1)

Expectations of friend to respond to
messages instantly (P1)

Factor not addressed as friend ‘won’t
understand’ (P1)

Table 5.5 Factors behind multitasking identified by participants and measures taken by them to address these
during DBR cycle 2

The measures participants took were found to have helped them in managing

multitasking. P3 said that reflections on the recording of interruptions was

useful as ‘it was showing me what was causing me to void a pomodoro and

things | can try avoiding next time.’

5.3.5.8 Effectiveness of the Pomodoro Technique® in managing multitasking

Participants were asked about the effectiveness of the PT® in helping them

manage multitasking. Participants who found the technique helpful attributed

to different reasons for its usefulness to them.

P6 said that with the PT® they were able to ‘sort out my life’ as it helped the
participant get organised, mainly due to the activity inventory sheet. This was
because the activity inventory sheet enabled them to remember the tasks they

needed to undertake which otherwise would have been forgotten, and as a
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result made them more likely to feel ‘guilty’ if those tasks were not pursued or

could not be completed due to multitasking.

P2 said that they did not multitask like they previously used to due to steps

they took to minimise interruptions.

The prospect of voiding a pomodoro and starting anew prevented three
participants from multitasking and entertaining internal and external

interruptions, e.g.,

‘I don't want to start again so | put my phone on the side... so | know

that if | touch my phone it's going to start all over again’ (P6)

‘If | am researching on the internet for an assignment and | know if |
open a new tab and write hotmail.com then | have to eliminate that

(pomodoro)... so that is why it motivates me.’ (P8)

P7 said that deferring potential interruptions helped them ‘lockdown’ and
‘focus on one thing until it is completed and then look at something else’.
Three patrticipants, P4, P9 and P11 said that it was the duration of the
pomodoro that made it easier to defer an interruption for a short period of

time, thereby preventing them from multitasking, e.g.,

‘...because of twenty-five-minute blocks | feel like “oh | can leave it till
the end of twenty-five minutes and look at it afterwards and just focus

for twenty-five minutes.” (P4)
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P11 who was using a similar technique to PT® in DBR cycle 1 but where the
duration of the study slot was one and a half hours rather than twenty-five
minutes reported that one of the reasons they had no instances of multitasking
in DBR cycle 2 was due to the duration of the study slot; it was difficult for the

participant to focus in the earlier slots of an hour and a half.

Participants alluded to contribution of various factors that prevented them from
multitasking. P1 and P11 said that one of the reasons they did not multitask
was because of a looming assignment or examination deadline. P1 said that
had it not been the deadline they would have been more likely to multitask to
non-study-related tasks on the phone. P2 said that PT® ‘helped’ when the
deadlines were very close and when it ‘really matters’. When probed to
explain the contribution of the PT® when the deadline would likely have
prevented from multitasking regardless of the technique being used, P2

responded:

‘(PT®) kina organises it... so when | try to do something at last minute
without PT® it is very tiring because | am trying to do everything all at
once... but because | have a pomodoro with little breaks in between it
doesn’t tire me up as much so it's more about organisation.... coz |
have twenty-five minutes followed by a five-minute break then | don’t
have to think about anything for twenty-five minutes so | think it kind of

helps in that way’.
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Participant P3 said that they preferred working for long stretches of time
where ‘| do the whole thing and finish’ rather than taking a break every twenty-
five minutes. The participant added that the break would in fact ‘break the

flow’ and cause them not to return to study.

Three participants said that participation in the study made them realise that
multitasking during study was either not an issue (P3) or was addressed by
the PT® (P7, P8); the real challenge was ‘getting to study’, something the PT®

did not help them with, e.g.,

‘...the pomodoros help you stay focussed on what you are doing in that
limited time. But getting to that destination of “| want to study” was the

problem for me.” (P7)

‘...(PT®) does not really help me to get to my desk to study. | think that
is more my problem. However the PT® did help me, once | get started,

to complete those twenty-five minutes. (P8)

P8 also reflected on reasons why they struggled to ‘get to study’ and listed

various factors:

‘| notice that if | have a daunting (study-related) task to do and | walk in

and someone is watching TV | will be more inclined to sit down.’

‘| feel like if | have been at work or uni and | go home in the evening |
find it harder to study then just because | feel | have been doing so

much in a day anyway... | am tired.’
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On a related note, P7 reported struggling to get back to study after a break for
a study-related task. The participant, who did not multitask between
pomodoros, said that it was deadlines that made them ‘get to study’ and/or get
back to study to attempt more pomodoros; when the deadline was far away
they would either ‘procrastinate’ or do negligible pomodoros. Similarly, P11
said one of the reasons they studied for a duration of six hours on one
occasion was because of an assessment, otherwise they would not have
studied. Other factors such as assignment being ‘interesting’, and watching
motivational video before pomodoros also helped participant P7 do more

pomodoros than usual.

P10 voided nearly all of their pomodoros. When asked to reflect on why PT®

failed to prevent them from multitasking, P10 said:

‘..sometimes it is just the human thing that you feel lazy right? You just
don’t wanna do any work and let alone sticking to a pomodoro... you

don't feel like studying.’ (P10)

The participant also reported that the interview made them realise that they
did not follow the technique correctly. The participant reflected that it might be
for this reason they did not find the technique useful and that they needed to

allow more time to get used to it.

P6 said that whilst they were able to defer computer-based multitasking such

as switching to Facebook, the technique did not help them defer ‘emotional
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distractions’. P11 also reported struggling with distracting thoughts during
pomodoros.

5.3.5.9 Misconceptions about the Pomodoro Technique *

During interviews, it emerged that all participants had either misinterpreted
some aspect(s) of the technique or not followed it correctly. The most
prevalent of these were participants not being clear about the difference
between potential and actual interruptions and/or how to record them (P1, P4,
P6, P8), the difference between internal and external interruption and/or how
to record them (P1, P2, P3), and considering study-related activities as not

study-related (e.g. organising folders, printing lecture notes) (P2, P4, P10).

Other misconceptions included considering certain activities not as
multitasking (e.g. glancing at the phone to check who sent an incoming
message was not considered multitasking but reading it was — P4), recording
an ‘X’ after finishing a task and not a pomodoro (P1), study-related activities
carried out daily not required to be entered in the activity inventory sheet (P3),
not starting a new task if the preceding task finishes in the middle of the
pomodoro (P4), that non-study-related tasks also need to be done in
pomodoros (P7), and that one always had to work in a two-hour slot to

complete four consecutive pomodoros (P11).

Most of the misconceptions were attributed in interviews to be as a result of

not reading the instructions, with one participant (P1) admitting that they did

not read them ‘properly’.
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5.3.5.10 Instructions for the Pomodoro Technique®

Feedback on instructions was also sought from participants. Six participants
(P1, P4, P6, P8, P9, P11) said that instructions were clear. P2 said that
instructions needed to be ‘simpler’ whereas P4 said that they did not like

reading ‘long texts’.
5.3.6 Reflections

As reported in section 5.3.5.7, no participant commented on the usefulness of
the refinement ‘minimising interruptions prior to pomodoro’ except for P2 who
found it helpful in managing multitasking. Nevertheless, | decided to retain it

for DBR cycle 3 in the hope to get further feedback on its usefulness.

Four participants used the other refinement, i.e. reviewing and reflecting on
the to-do-today sheet to identify and address factors that cause multitasking.
As can be seen from Table 5.5, four participants came up with solutions to
four of the five factors that caused multitasking. Therefore, | kept this

refinement to the PT® as well.

Reflection on participants’ experiences of other aspects of the PT® reported in
section 5.3.5 reveal a number of challenges participants encountered when
using the technique. These included having misconceptions about the
technique, finding the egg timer noisy, struggling to resume study after
shorter/longer breaks, finding the pomodoro durations and having to abruptly
end pomodoro when its time ends, rigid or restrictive, finding the technique not

helpful in dealing with ‘emotional’ distractions, and the technique not helping
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with ‘getting to study’. These challenges were the key ones | sought to

address in DBR cycle 3.

5.4 DBR cycle 3 — Evaluation of the Pomodoro Technique® after
use for the second time

5.4.1 Introduction

For the third cycle of DBR study, participants were asked to use the PT® again
for seven days with the refinements presented in section 5.4.2. Five (P1, P2,
P4, P9 and P11) of the remaining ten participants from cycle 2 participated in

this cycle.

P3, P7 and P8 withdrew from the study after the second cycle. P6 and P10 did
not appear for an interview for the third cycle but appeared for a final
interview, the purpose of which was to evaluate the technique after prolonged

use (i.e. two months).

5.4.2 Design of the intervention

Experiences from DBR cycle 2 were used to refine the intervention. Previous
refinements listed in section 5.3.2 were retained. Participants’ misconceptions
of the technique were clarified and they were reminded that tasks needed to
be broken down into sub-tasks. Details of new changes introduced in this DBR

cycle are provided below.

5.4.2.1 Removing the distinction between internal and external interruptions

Participant feedback suggested that drawing this distinction when recording

interruptions made the technigue unnecessarily complicated. In addition, it
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neither contributed to managing multitasking nor added any value to the
quality of the data collected. So | asked participants to consider both internal
and external interruptions simply as ‘interruptions’, and denote potential

interruptions by ’ and actual interruptions by I.

5.4.2.2 Computer-based alternatives to kitchen/egg timer

As the egg timer was perceived to be noisy, participants were informed of

computer-based alternatives that were quieter.

5.4.2.3 Digital copy of activity inventory and to-do-today sheets

With difficulty in managing paper-based copies by two participants, they were

provided with a digital copy of activity inventory and to-do-today sheets.

5.4.2.4 Adjusting pomodoro duration

Following feedback, participants were allowed to adjust the duration of the
pomodoro according to the nature of the study-related tasks. However, they
were advised to decide the duration before the start of the pomodoro. In
addition, if a pomodoro was void, a pomodoro of a similar duration should be

carried out in its place.

5.4.2.5 Adjusting duration of breaks

Participants were allowed to change the duration of the shorter break between

pomodoros to what suited them.

5.4.2.6 Not ending the pomodoro abruptly

The previous requirement to abruptly end working when pomodoro time was

up was waived in instances when leaving a task mid-way would require
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participants to do some of the work again. An example is making lecture notes
where the user has listened to part of the lecture recording and the time of the

pomodoro ends before they can write corresponding notes.

5.4.2.7 Returning to study after a shorter or longer break

Many participants reported either extending shorter and longer breaks or not
returning back to it. Therefore, participants were provided with tips to help
them return to study after a shorter or longer break. For example, they were
advised to set a timer for both shorter and longer breaks so that participants
are reminded that break has finished and the next pomodoro has started.
They were also advised to avoid those activities during shorter or longer
breaks that are of duration longer than that of the break (e.g. watching an
hour-long TV show during longer breaks) as it would risk the break getting

extended more than the recommended duration.

5.4.2.8 Dealing with distractions

Participants were provided with the following tips to deal with distractions
during study-related activities.

e |If atechnology is being used both for study and non-study-related
activities (e.g. the use of instant messaging applications to ask study-
related queries from course mates), then reserve this activity for the
last pomodoro to avoid the risk of getting distracted to non-study-
related activities on the platform and potentially not returning to study-
related activity at all.

e Use applications for a mobile phone and computer or settings of mobile

phones (e.g. ‘flight mode’) to automatically block access to non-study-
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related activities during a pomodoro, and also to ensure that shorter
breaks do not get extended from the required duration i.e. five minutes.
e |If interruptions comprise non-study-related thoughts about a person or
an event then put these in ‘unplanned and urgent’ on the to-do-today
sheet in the manner ‘think about thought X after end of the pomodoro’.
5.4.3 How participants used/adapted the Pomodoro Technique®?
Table 5.6 shows the number of days the PT® was used by each participant,
their total study slots and number of slots where at least one pomodoro was
voided. As can be seen from the table, all participants except for P1 and P9
used the technique for the prescribed seven days or more. All participants
except P9 brought the activity inventory and to-do-today sheets to the
interview. Therefore, P9 has ‘not available’ (NA) or v’ (denoting that

pomodoros were voided) corresponding to their entry in Table 5.6.

Participant P1 [P2 |P4 | P9 | P11

No. of days the PT® was used 6 8 |8 2 |8 Total
Total study slots 9 8 |8 NA | 8 > 33
No. of study slots where pomodoro 0O [3 |5 Vo2 >10
was voided

Table 5.6 Number of days PT® was used, total number of study slots, and number of study slots involving
multitasking in DBR cycle 3

All participants except for P9 and P11 maintained an activity inventory sheet.
Except for P1 who used it, it could not be determined if participants used the
to-do-today sheet. Similarly, it could not be determined if participants divided
tasks into sub-tasks, except for P4 who did so. Only P11 used the quieter
online timer. Other participants used timers and/or alarms on their phone (P1,

P9) and tablets (P4). All participants took steps to minimise interruptions
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before pomodoros. P1 on occasions did not record a pomodoro by an ‘X’ or

took steps to minimise multitasking before commencing pomodoros.

Participants used varied durations for pomodoros (P1, P2, P4, P11) of up to
forty-five minutes, and shorter breaks between pomodoros (P4, P9) as
permitted to them after review of intervention. It could not be determined from
participant responses whether they followed tips that were recommended to
them to help them return to study after shorter or longer breaks. P11 used the
tips recommended to them to prevent multitasking during pomodoros,
especially for non-study-related thoughts. P4 did not void pomodoros if they
thought that an interruption did not impact their focus (e.g. someone asking for

a mobile charger).

Activities undertaken during shorter five-minute breaks included
checking/responding to non-study-related messages on social media and
instant messaging applications, speaking to family members/friends, snacking,
and stretching/light exercise. Activities undertaken during longer fifteen/thirty-
minute breaks included checking/responding to non-study-related messages
on social media and instant messaging applications, and speaking to family

members.
5.4.4 Reasons for multitasking

Table 5.6 shows the number of study slots for which participants voided (by
multitasking) at least one pomodoro. As can be seen from this table, all

participants engaged in multitasking during pomodoros. Table 5.7 summarises
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the various reasons participants gave for voiding pomodoros (i.e. multitasking)

along with its occurrence.

Occurrence
Reasons for multitasking/void P1 |P2 P4 | P9 | P11 Total
pomodoros Frequency
Study environment 4 4
Technology for study-related 1 4 >=2
activities
Out of habit 1 1 2
Getting reminded of non-study- 1 1 2
related task
Peer expectation to respond to v >=1
messages instantly
Non-study-related thoughts 2 2

Table 5.7 Reasons behind participants’ multitasking/voiding pomodoros during DBR cycle 3

Some of the reasons for multitasking/voiding pomodoros listed in Table 5.7
are self-explanatory. However, some important observations are provided in

sub-sections below.

5.4.4.1 Study environment

Aspects of the study environment were attributed to be a reason for voiding
pomodoros by P4. Most of these were interruptions by family members and
friends during study-related activities, and confusion about how to put their

new phone into silent mode.

5.4.4.2 Technology for study-related activities

Technology used for study-related activities was attributed to be the cause of
multitasking by two participants. P2 reported one instance where they voided
pomodoro by switching to non-study-related websites when searching for
study-related websites. P9 switched to non-study-related videos on the video-

sharing website YouTube after seeing recommendations for them beside a
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study-related video. P1 said that they would multitask during pomodoros on
days when they were using the messaging app WhatsApp for study-related
conversation with friends; checking the app for study-related messages would

inadvertently lead exposure to non-study-related messages.
5.4.5 Participants’ experience of the Pomodoro Technique®
| will first report on the participant’s experience of individual components of the

technique followed by their perception of its effectiveness in managing
multitasking.

5.4.5.1 Activity inventory and to-do-today sheet

Two of five participants (P1, P2) maintained an activity inventory sheet
whereas P4 kept an equivalent list of tasks and also put these in a calendar
diary. P4 said that keeping a list of tasks in order of priority and breaking tasks
down helps them in ‘tackling’ them. P2 found the activity inventory sheet
‘really good and useful’, and helpful in prioritising and ‘planning stuff’. The
participant said that making a list of study-related tasks provides a perspective
on and serves as a reminder for what needs to be done, making them more
likely to undertake tasks. If tasks are ‘in the head’ then one could ‘cancel that

anytime’.

P11 said that they did not maintain an activity inventory sheet because they
remembered what they needed to do. P9 did not maintain activity inventory
and to-do-today sheets because doing so was ‘time consuming’.

P1, who used the to-do-today sheet, said they would prefer to record
pomodoros on a phone rather than on a printed to-do-today sheet as it is easy

to lose or forget to carry with oneself.
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5.4.5.2 Pomodoro timer

P1 and P4 did not use the egg timer in this cycle. P1 said they did not use the
egg timer because it was ‘loud’, although they did not report any issues with
the sound of the egg timer in DBR cycle 2. Conversely, P2 said that ticks of
the timer reminded them that they were in the middle of a pomodoro and
prevented them from multitasking unconsciously to non-study-related

activities.

P2 and P4 reiterated their views about the egg timer from DBR cycle 2 that
the timer was suitable at home but not in public spaces such as the library due
to it being noisy and loud. P2 said that they wanted a recommendation for a
computer-based timer to have the ticking sound and end-of-pomodoro buzzer
that could be listened to through headphones (online timers recommended to
participants in DBR cycle 2 did not have a ticking sound). Having used the
alarm on phone as a timer in this cycle, P9 said that they would now prefer to
have a physical timer which was not noisy.

5.4.5.3 Recording a successful pomodoro

All participants marked successful pomodoros by an ‘X’ or equivalent and
reiterated perceptions they had about this exercise in DBR cycle 2. P2 found it
‘good’ whereas P1 found it handy in keeping a record of ‘what you have done’.
P1, P3 and P11 said that recording a successful pomodoro brought a feeling

of accomplishment, e.g.,

‘| felt good coz it made me feel like | have accomplished something and

that | had completed a task.” (P3)
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5.4.5.4 Deferring potential interruptions

Only two participants shared their views on deferring potential internal and
external interruptions to the end of a pomodoro. P4 said that telling frequently
interrupting friends that they will be contacted after the pomodoro ends,
especially when the nature of the interruption was short and outside of their
control, was ‘frustrating’. P4 chose not to void pomodoros when interruptions
were brief and did not, in their view, impact concentration. P4 said that this
adaptation made them more ‘willing’ to use the technique.

5.4.5.5 Voiding a pomodoro and recording interruptions

P2 and P4 said that they had feelings of frustration when they had to void the
pomodoros. P4 said that this was particularly so when the interruption was
external (e.g. friends or family interrupting) because there was ‘nothing that |
can do about it’. P9 said that voiding the pomodoro and restarting it made the
technique ‘quite hard’.

5.4.5.6 Duration of pomodoro and breaks

P11 said that twenty-five minutes was generally a suitable duration for a
pomodoro and was ‘a short time to get distracted’. However, the participant
said that on some occasions it was disappointing to have to leave study-
related tasks half-way when the pomodoro ends. Sometimes the participant

had extended the pomodoro to complete the task.

P1 said that they struggled to keep to the duration of shorter five-minute

breaks as they ended up spending more time on non-study-related activities

on their phone.
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5.4.5.7 Refinements to the Pomodoro Technique®

Participants did not share their perceptions about all refinements listed in
section 5.4.2, with two choosing to defer their interview to the end of cycle 4.
However, perceptions on and use of refinements to the PT®that participants
did share are provided below.

5.4.5.7.1 Minimise interruptions before commencing pomodoro

All participants reported taking one or more steps to minimise interruptions
prior to beginning of pomodoro (e.g. putting the phone on silent). P1 found
that it was due to steps they took to minimise interruptions before a pomodoro
which made them more likely to focus on study-related tasks.

5.4.5.7.2 Computer-based alternatives to kitchen/egg timer

P2 said that they wanted a computer-based timer with a ticking sound and a

buzzer that they could use with headphones when studying in a library.

5.4.5.7.3 Digital copy of activity inventory and to-do-today sheets

P1 found it valuable to use the digital copy of activity inventory and to-do-
today sheets as they said that it was easy to lose or forget carrying a paper-
based copy.

5.4.5.7.4 Not ending the pomodoro abruptly

P11 extended the duration of pomodoros on some occasions to finish-off

tasks that they did not wish to leave half way, and found this to be useful.
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5.4.5.7.5 Dealing with distractions

No participant used the applications recommended to block distracting
apps/websites. P1 reported that the applications did not suit their needs and
that they would welcome an application that would turn off WIFI during times
designated for pomodoros. P9 said that they wanted applications that blocked
distracting content from websites that contained both study and non-study-
related material (e.g. recommendations for non-study-related videos on
YouTube). Advice to deal with distracting thoughts did not appear to help P11.
The participant continued to have these thoughts and was not able to focus on

the study-related task.
5.4.5.8 Effectiveness of the Pomodoro Technique® in managing multitasking

Participants attributed different reasons for why and how the PT® was useful

to them in managing multitasking.

P4 attributed success of the PT® in preventing them from multitasking down to
a combination of deferring interruptions to avoid voiding the pomodoro, and

the duration of the pomodoro:

‘...before if | was working and | remember oh let me check something
on Instagram and | will do it and now | remember that | have to do it a
couple of more minutes... just twenty-five minutes and then | can do

whatever | need to’.

P11 said that the technique helped them in managing multitasking because it
enabled separate times for study and non-study-related activities, with the

prospect of voiding the pomodoro acting as an incentive not to multitask.
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P1 said they had fewer interruptions this time round compared to the previous
DBR cycle because they were more motivated to ‘follow the technique’. The
motivation arose from the fact that P1 had examinations, was lagging behind
peers in examination revision and wanted to catch up, and could not ‘afford to
get distracted’. When asked about the contribution of the PT® in managing
multitasking and whether recent examinations and peer pressure would have
sufficed to prevent them from multitasking, P1 said that with the technique
they were more likely to focus on study-related tasks due to steps taken to

minimise interruptions (e.g. ‘have the internet off’) before a pomodoro.

P11 said that PT® had been useful despite examination pressure providing an
incentive not to multitask because previously a close deadline would cause
them to panic and not study at all, whereas PT® enabled them to focus and

note down any urges to multitask as potential interruptions:

‘...you know that you don’t have to think about anything else when you
are doing this cycle... just study... so it is kind of helping even when the

deadlines are not close.’

P2 said that a reason the pomodoro technique worked better in this cycle
compared with DBR cycle 2 was because ‘| am used to it and am doing it
more’. P9 said that PT® did not facilitate in minimising multitasking because

they ‘did not follow it properly’.
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5.4.5.9 Misconceptions about the Pomodoro Technique”®

Participant interviews revealed continued misconceptions about the PT®.
These included not being clear about the purpose and utility of noting down
non-study-related tasks (P2), and that managing an external interruption (e.g.
telling an interrupting person that they will be contacted after a pomodoro)

does not void a pomodoro (P4).
5.4.6 Reflections

As can be seen from section 5.4.5.7, participants did not share their
experiences of several refinements that were proposed to them for DBR cycle
3. Nevertheless, | decided to retain those refinements for DBR cycle 4 in hope

to get further feedback on their usefulness.

Some of the refinements such as minimising interruptions before commencing
a pomodoro, maintaining a digital copy of activity inventory and to-do-today
sheets, and not ending the pomodoro abruptly were found useful by at least
one participant. Other refinements such as computer-based timers, dealing
with distracting thoughts, and tools for blocking distracting websites/apps were

either not found useful or did not meet participants’ requirements.

| found computer-based timers and some additional blocking apps that could
meet participants’ needs and these were included in refinements (see section
5.5.2). A request by P1 for a recommendation for a mobile app that could
switch off mobile WIFI at designated times could not be met as | did not find a
relevant application at the time (spring 2016). Similarly, |1 did not find an

alternative solution to deal with distracting thoughts.
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As reported earlier, P4 did not void pomodoros if they thought that an
interruption did not impact their focus. | decided not to refine the technique to
make allowance for such interruptions since doing so would make the

technique complicated (and thus violate the lessons learnt after cycle 2).

5.5 DBR cycle 4 — Evaluation of the Pomodoro Technique® after
use for an extended time period

5.5.1 Introduction

The fourth and final cycle of this DBR study aimed at evaluating the PT® for a
longer duration of time, i.e. at least two months. The participants were
expected to use the technique with refinements proposed to them after DBR
cycles 2 and 3. Participants were not expected to bring activity inventory and
to-do-today sheets to the interviews as the focus was on participants’
experience of using the technique and perception on its effectiveness in

managing multitasking.

Seven participants used the PT® for a longer duration. These were P1, P2,
P4, P6, P9, P10 and P11. P6 and P10 did not appear for the third interview in
DBR cycle 3 and gave a final interview for cycle 4.

5.5.2 Design of the intervention

Experiences from DBR cycle 3 were used to refine the intervention. Previous
refinements listed in sections 5.3.2 and 5.4.2 were retained. Misconceptions
that two participants had about the technique (reported in section 5.4.5.9)

were clarified and all were reminded again that tasks needed to be broken
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down into sub-tasks. Details of changes introduced in this DBR cycle are

provided below.

5.5.2.1 Computer-based alternatives to kitchen/egg timer

In addition to existing recommendations for computer-based timers,

participants were informed of another digital timer that had the ticking sound.

5.5.2.2 Dealing with distractions

In response to participants’ feedback, further applications were recommended
to participants to block distracting content and/or applications. These
comprised web browser extensions that can be used to hide distracting
content from websites being used for study-related activities (e.g. hiding

recommendations for non-study-related videos on YouTube).
5.5.3 How participants used/adapted the Pomodoro Technique®?

Table 5.8 below shows durations for which participants used the technique.

Participant P1L |P2 |P4 |[P6 |P9 |P10 | P11
Duration (months) 4 145|452 2 2 3

Table 5.8 Duration in months for which participants used the PT® in DBR cycle 4

Participants adapted how they used the activity inventory and/or to-do-today
sheets to suit their needs. This included keeping a ‘list’ of study-related
activities on a separate piece of paper instead of the activity inventory and/or
to-do-today sheet (P1, P4, P10), merging the activity inventory and to-do-
today sheets so that all tasks are written, whether planned for a day or other
days, on the to-do-today sheet (P2, P11), and recording non-study-related
tasks on an electronic calendar (P4). P2 listed their non-study-related

activities on the activity inventory sheet for the first time in the study.
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Participants did not follow certain aspects of the PT®. This included not
keeping the activity inventory and to-do-today sheet (P1), not voiding
pomodoros upon interruption (P1), not recording a pomodoro by an ‘X’
because either the participant was ‘used to the technique’ (P1) or wrote start
and end times of each pomodoro which was an indication of a successful
pomodoro (P4), internal urge to check the phone during pomodoro not written
down under potential interruption as participant would ‘check it anyway’ during
breaks (P4), not dividing tasks into sub-tasks (P10), and not working in

pomodoros and only using the to-do-today sheet (P6).

P11 reported that aside from recording a completed pomodoro by an ‘X', they
also used to write how much progress they made in their study-related task.
This enabled the participant to gauge how productive their pomodoro was and

strive for better levels of productivity for subsequent pomodoros.

Six participants availed refinements to the PT® suggested to them, most
common being the duration of pomodoros and break. Duration of the
pomodoro was extended in run up to and during examinations (P1 — duration
spanning up to two hours), during ‘productive’ times of the day (P4), or
depending on nature of the task (P2). The duration of the longer break was
either increased to an hour (P11) or reduced to ten (P10) or fifteen minutes
(P11) during examinations. The duration of the shorter break was extended on
occasions (P2, P4, P6) or reduced to less than five minutes during times when
the participant had ‘loads of study’ (P11) or near examinations (P6). Three

participants (P2, P10, P11) said that during shorter breaks between
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pomodoros they would avoid engaging in those non-study-related activities
that would make it challenging to return to study after the break. P6 reported

using the recommended app to block distracting apps during pomodoros.

Activities undertaken during shorter five-minute breaks included snacking,
stretching/light exercise, speaking to family members, and listening to music.
Activities undertaken during longer fifteen/thirty-minute breaks included
checking/responding to non-study-related messages on social media and

instant messaging applications, watching TV, and snacking/lunch/dinner.

5.5.4 Reasons for multitasking

Table 5.9 summarises the various reasons participants gave for voiding
pomodoros (i.e. multitasking) along with its occurrence. Entries in the table
comprise of a v' (denoting that a reason for multitasking occurred at least
once) instead of a number. This is because in DBR cycle 4 participants were
not asked to keep a record of the precise number of instances they
multitasked as was the case in DBR cycles 2 and 3. As can be seen from the
table, except for P11, all participants voided pomodoros on at least one

occasion.

Reasons for multitasking/void P1|P2 | P4 |P6|P9 | P10 | P11
pomodoros
Notifications for non-study-related v
activity
Study environment v v
Self-efficacy and/or motivation

Technology for study-related activities
Out of habit/not following the v
technigue
Absence of deadline v v |V
Peer expectation to respond to v | v

messages instantly
Table 5.9 Reasons for multitasking/voiding pomodoros during DBR cycle 4

NSAN

No pomodoro voided
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Several reasons for multitasking/voiding pomodoros listed in Table 5.9 are
self-explanatory, but some additional comments are provided in sub-sections

following.

5.5.4.1 Study environment

Aspects of the study environment were attributed as reasons for multitasking.
These included interruptions by family members (P4), unannounced visitors

(P2) and calls on the home landline (P9).

5.5.4.2 Self-efficacy and/or motivation

Responses of two participants alluded to low self-efficacy and/or motivation for

study-related activities as a reason for voiding pomodoros:

‘(more likely to void pomodoros) when | wouldn’t feel like studying so if
there is an interruption or | have a phone call | would just go and pick it
up... (I don’t feel like studying) when the subject is hard, the lecture |
am doing is hard, or | feel like it's too much content, so | interrupt and

take a long break.” (P1)

‘(voided pomodoros when) | just don’t want to focus on the topic... even
though | knew | had that break | still couldn't carry on because
knowledge wasn't going in, so | just knew that | had to end the

pomodoro’ (P4)
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5.5.4.3 Technology for study-related activities

P1 used the video-sharing website YouTube to watch study-related videos.
The participant said they often used to switch to non-study-related videos on
the website following recommendations next to study-related video.

5.5.5 Participants’ experience of the Pomodoro Technique®

| will first report on participants’ experience of individual components of the
technique followed by their perception of its effectiveness in managing
multitasking.

5.5.5.1 Activity inventory and to-do-today sheet

Three participants found the activity inventory and/or to-do-today sheet ‘useful’
(P6, P11) and ‘helpful’ (P9). P11 said that without listing tasks in the to-do-
today sheet they would have forgotten about them. P2 and P6 said that the to-

do-today sheet enhanced their organisational skills.

Four participants found the reviewing and/or updating of the to-do-today sheet
useful. Participants said that the exercise made them aware of their progress
and what they needed to do in subsequent days (P2, P4, P9, P11) and helped
determine the most productive times of the day for study-related activities, in

turn informing planning for future slots (P4), e.g.,

‘| feel like it has helped... because sometimes | feel like | have done a

lot but maybe have been distracted three or four times during that time

and taken half an hour breaks, but when | actually document it I know
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how much | have actually revised and how much | should do better next

time.’ (P4)

‘(reviewing the to-do-today sheet) was a good thing coz | won'’t get
carried away. | know that ok | did fifteen slides for the last pomodoro so

| should be that quick for this one as well.” (P11)

P2 and P11 only used the to-do-today sheet and did not use the activity
inventory sheet. P2 said that it was difficult to think of all the weeks’ activities
to enter in the activity inventory sheet. In contrast, the participant said they
knew at the beginning of the day the study-related activities they needed to
pursue and enter in the to-do-today sheet. P11 said the activity inventory
sheet appeared a ‘waste of time’ because during the last cycle they were

under ‘much pressure’ and had ‘too much to do’.

P2 used the activity inventory sheet to list non-study-related activities for the
first time in this cycle. The participant said that this helped them identify time
slots in which they could undertake study-related activities.

5.5.5.2 Pomodoro timer

Participant P2 said they preferred to use an egg timer when they were not in
public places because the timer ticks reminded them that they were in a
pomodoro and therefore unlikely to multitask. P9 reported using a ‘quiet’

stopwatch instead of the ‘noisy’ egg timer and found it ‘helpful’.

152



5.5.5.3 Recording a successful pomodoro

Participants P2, P4 and P9 reported that recording a successful pomodoro
informed them of progress on study-related tasks and how much more needed
to be done. P9 found recording of successful pomodoros ‘rewarding’, whereas
it gave a sense of achievement to P4 and motivated them to do ‘better’ in
future pomodoros by completing ‘longer’ pomodoros.

5.5.5.4 Deferring potential interruptions

P2 said that due to ‘exam stress’ they wanted to distract themselves with non-
study-related activities but could not because of the pomodoro. Although this
was ‘frustrating’, the participant found it useful at the same time. Similarly, P4,
P6 and P9 also found deferring of potential interruptions helpful in managing
multitasking. However, P6 added that once they started revising for
examinations they did not need to defer interruptions, because due to

pressure of the examinations ‘I forgot about everything else’.

P11 said that they sometimes got reminded of essential non-study-related
tasks during pomodoros. Writing them down in the to-do-today sheet during
pomodoros ensured that they did not forget about them as well as retain

concentration on the study-related task.

Advice to defer interruption by a peer was to tell them that they were in the
middle of the pomodoro and would be contacted after it ended. However, P2
said that they did not find this advice practical because they felt doing so

would entail explaining the entire technique to their interrupting peer.
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5.5.5.5 Voiding a pomodoro and recording interruptions

Two participants (P4, P9) felt disappointed about voiding pomodoros since
they had spent time on it. On the other hand, P2 said that they did not feel as
frustrated with voiding pomodoros as before. P2 and P4 said that recording

interruptions motivated them not to multitask in subsequent pomodoros.

P2 shared reflections on whether an interruption that is related to study (e.g.
study-related query from a peer) would constitute multitasking or be
considered part of the study-related activity. P2 termed this an interruption

because ‘it is taking me away from what | am doing right now’.

5.5.5.6 Duration of pomodoro and breaks

P11 said that the twenty-five minute duration of the pomodoro was too short to
get distracted and made it easier to defer any potential interruption to the end
of a pomodoro. In addition, the participant said that the duration of the
pomodoro enabled them to ‘get to study’. This is because the thought of
studying for a longer period of time appeared daunting so the participant
started with the intention of studying for just one twenty-five-minute pomodoro.
Once the participant started the first pomodoro, following it with further

pomodoros became easier.

P10 and P11 said that the break between pomodoros is refreshing for the
brain and enables them to carry on pursuing and completing study-related
tasks. In addition, P11 stated that the duration of pomodoros and breaks

made them more efficient:
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‘...itis kind of | don’t get bored because otherwise like previously | used
to study for one and a half hour or two hours and eventually my
efficiency used to decrease, and it is not good like you feel that you
have studied for two hours and then you look at your progress and it
isn’t that much.’
5.5.5.7 Refinements to the Pomodoro Technique®
Participants did not share their perceptions of several refinements mentioned
in section 5.5.2. Perceptions on and use of refinements to the PT® that
participants did share are provided below.

5.5.5.7.1 Minimise interruptions before commencing pomodoro.

P2 said that in the final cycle they did not need to take any steps to minimise
interruptions before beginning the pomodoro. This was because they were
revising for examinations during the last cycle, had ‘more pressure’ and were
unlikely to attend to distractions.

5.5.5.7.2 Review and reflection on to-do-today sheet

P9 said that reviewing and reflecting on recording interruptions was ‘helpful’
as it demonstrated ‘how many times | go on internet and how much time |
have wasted’. P2 reported that reflection on the to-do-today sheet provided
insights on how interruptions could be minimised in the future.

5.5.5.7.3 Computer-based alternatives to kitchen/egg timer

Computer-based alternatives to the egg timer were reported to have worked

‘very well’ (P2), was ‘helpful’ (P9), and ‘quite nice’ (P10).
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5.5.5.7.4 Adjusting pomodoro duration

P2 found the use of variable durations for pomodoros depending on the nature
of the task ‘quite helpful’. P9 and P10 did not find the twenty-five minute
duration of the pomodoro adequate and extended it respectively to thirty and
forty minutes.

5.5.5.7.5 Adjusting duration of breaks

P6, who in DBR cycle 2 wanted the shorter break to be extended to fifteen
minutes, now reported that they would not require more than five minutes for a
break. The participant said that for the most part, during the last cycle, they
were revising for examinations and a fifteen-minute break was ‘way too long’
and a ‘waste of time’. P6 said that a fifteen-minute break was requested due
to ‘procrastination and laziness’ and was appropriate for term time when

examinations were not near, for example when:

‘... I's an assignment and it's not something you want to do... you feel

like not wanting to do it but you must do it.’

Similarly, P9 extended the duration of shorter breaks because ‘it's very
challenging to get back after five minutes’. The participant attributed getting
‘lazy’ as the reason why they struggled to keep the shorter break to five
minutes.

5.5.5.7.6 Dealing with distractions

Two participants said they did not need to employ the recommendations for

dealing with distractions because the pressure of examinations ensured they
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remained focused on study-related activities (the recommendations were for
countering distracting thoughts (P11) and use of a mobile app to block
distracting websites (P6)).

5.5.5.8 Effectiveness of the Pomodoro Technique® in managing multitasking

All participants of the last cycle said that the PT® helped them in managing
multitasking. However, they attributed its effectiveness to varied aspects of the
technique. These included ticks of the egg timer reminding the participant of
the ongoing pomodoro and thereby not to multitask (P2), review of the to-do-
today sheet providing reflections on how interruptions entertained on a day
could be minimised in future (P2, P9), minimising interruptions before a
pomodoro (P1), deferring potential interruptions during the pomodoro until it
finishes (P4, P6, P9), duration of the pomodoro not long enough to be
distracted and making it easier to defer any potential interruptions (P11), and
breaks ‘refreshing the brain’ and preventing exhaustion leading to multitasking

(P10). Here is an example of a participant’'s comment:

‘(before using the PT®) if | wanted to check my phone, I'll tell myself “oh
| am gonna check one message” and that will lead to another and
something else and this way | missed maybe half an hour of revision.
With this | feel like every time | have to void a pomodoro it kinda tells
me “Oh for the next one | should do better, try to work on not getting
distracted” and that way | feel like | have done more work in that time.’

(P4)
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Participants said that factors other than the PT® also contributed to managing
multitasking. P1 and P4 attributed a more conducive environment to study
respectively at university and home in this cycle compared to previous cycles
as a factor that minimised multitasking. P4, whose major source of
multitasking was interruption from family members at home during previous
cycles, reported that this was minimised in the last cycle. The participant said
that their family had become familiar with rules of the PT® and therefore did

not interrupt them during a pomodoro.

For participants P1, P6, P9, P10, and P11 examinations and assessment
deadlines were factors that influenced multitasking. For instance, P6 said that
close to examinations they did not need to defer any internal urge to multitask
during pomodoros or use the recommended apps to block non-study-related
apps during certain times. This was because this was ‘serious time’ with ‘no
option to have distraction’. Similarly, P10 said that in the absence of
examinations they had ‘so much time | can just do it the way | want and not be
disciplined about it'. However, P1, P6 and P11 stressed that the PT® worked
for them in the absence of a deadline and examinations as well. P11 also said
that the distracting thoughts they used to encounter previously did not occur in
this cycle because ‘I had loads of things to do’ in the run-up to the

examination.

Whereas pressure of examinations caused some participants to avoid
multitasking, P4 reported that they voided some pomodoros whilst revising for

examinations. P4 did this due to examination stress and low self-efficacy
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(‘knowledge wasn't going in’) even when they knew that they will be able to

have a break soon.

When asked about the contribution of the PT® in managing multitasking when
examination pressure was stated to be incentive enough to focus, participants
said that the technique still disciplined them by deferring interruptions at the
end of a pomodoro (P9), informing the participant of the time they ‘wasted’ on
non-study-related activities thereby stimulating reflection (P9), making the
participant ‘more responsible’ with time and ‘careful’ for not losing it (P10), and

replenishing cognitive resources through frequent breaks (P10).

P4 said that it was ‘difficult to implement’ the PT® when working in groups.
They also said that the technique was not useful for carrying out study-related
activities at their workplace because they would be ‘dealing with other things

at the same time’.

P4 reported that they wanted to void a pomodoro when lecture notes they

were revising were ‘long’ and comprising ‘quite a few pages’. However, this
participant did not break tasks into sub-tasks as recommended by the PT®.
P4’s perceptions about voiding the pomodoro may have been different had
they followed the technique and worked on smaller sub-tasks rather than a

single long task.

P2 and P10 alluded that one must allow time to enable the PT® to help

manage multitasking. Both participants initially voided pomodoros by
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unconsciously multitasking to non-study-related activities. However, this
improved over time as participants continued using the technique.
Furthermore, P2 said that they initially found ticks of the egg timer distracting
but as they got used to the technique, they found the timer ticks as a reminder

that they were in a pomodoro and could not multitask.

All seven participants who participated in the last cycle of this study said that
they were satisfied with the PT® in the way they were using it and intended to
use the technique in the future.

5.5.5.9 Misconceptions about the Pomodoro Technique®

P11 thought that the section ‘unplanned and urgent’ in the to-do-today sheet
was only for tasks that were urgent and unplanned. In actuality, the purpose of
the section was to note down any potential interruptions one came across
during the pomodoros that needed to be deferred, no matter if they were

actually urgent or not.

5.5.6 Reflections

After use of the PT® for two or three cycles including for prolonged periods of
time, it can be seen that none of the participants used the technique as it was
presented originally. Participants availed refinements that were introduced to
the technique in response to their feedback and requirements. Participants
also did not follow certain aspects of the technique, either because they did
not find it useful or did not feel the need to after they got used to the
technique. Examples included not keeping the activity inventory and/or to-do-
today sheets, not using the activity inventory sheet to record non-study-related

tasks, not dividing tasks into sub-tasks, not recording completed pomodoros,
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not voiding pomodoros upon interruptions, not taking steps to minimise
multitasking before a pomodoro, not recording an internal urge to multitask in

the to-do-today sheet, and not working in pomodoros.

As can be seen from section 5.5.5.7, not sufficient data on participants’
perceptions of some refinements to the PT® could be elicited. Some of the
refinements such as computer-based alternatives to egg timers and adjusting
breaks of pomodoros were found useful by participants. However, two
participants reported not needing to undertake a few refinements because the
pressure of examinations ensured that they did not multitask. On a related
note, a couple of participants extended breaks between pomodoros (which
was one of the requested refinements) due to ‘procrastination’ (P6) and
laziness (P6, P9) suggesting the role of other factors in influencing the
effectiveness of the PT® in managing multitasking (discussed in detail in

chapter 6).

Going forward, | will keep many of the refinements in the PT® for my future

studies after the PhD. Based on participants’ experiences and misconceptions
reported in section 5.5.5, | would introduce the following further refinements to
the PT® after DBR cycle 4, which might form part of the technique used in the

future.

5.5.6.1 Activity inventory sheet

The ‘unplanned and urgent’ portion of the to-do-today sheet will be renamed

‘potential interruptions’ to avoid misinterpretation.

161



5.5.6.2 To-do-today sheet

In order to assist users in ensuring that they take steps to minimise
interruptions before commencing study (e.g. remember switching off

notifications), a checklist can be included in the to-do-today sheet.

5.5.6.3 Adjusting duration of pomodoro and breaks

Duration of the pomodoro and breaks will respectively be kept at twenty-five
and five minutes initially. Users will be advised to use these durations as a

starting point and make adjustments if needed.

5.5.6.4 Using the PT" in groups

Guidance on how the technique can be used for group work/study will be
included which entails the entire group working together in pomodoros — group
members ensure that their mutual activities/conversations remain focused on
the task during pomodoros and do not switch to non-study-related

conversations/activities.

5.5.6.5 PT® instruction manual

Due to participants’ misconceptions, a worked example of the PT® will be
included as part of the guide on the technique. Due to preference by one
participant, | will also provide the instructions in narrated video format besides

text.

All participants did not follow some aspects of the PT® at all (rather than using
them and not finding them useful). Therefore, in future, instructions for the PT®

will include the rationale behind each component of the technique so that
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users develop an appreciation for the different aspects of the technique and
are more likely to try to use it. | did not include a rationale in instructions
provided to the participants of this research study in order not to bias their

experience of the technique.

The PT® instruction manual will also advise users to allow time to get used to
the technique and/or realise its benefits. Examples include a) egg timer initially
appearing noisy but reminding the user later not to multitask, b) users voiding
pomodoros by multitasking unconsciously in the first few days before
overcoming it, and c) family and/or friends requiring several reminders before

they stop interrupting during pomodoros.

Having presented the four DBR cycles and participants’ experiences of

multitasking and the PT®, the following chapter synthesises and analyses the

data to answer the research sub-questions.
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Chapter 6: Data Analysis

6.1 Introduction

This chapter provides an analysis of results presented in the previous chapter,
Data Presentation, in light of the research sub-questions for this thesis. The
purpose of this chapter is to synthesise the core findings that emerge from this
study. These core arguments will be discussed in light of the literature in
chapter 7. The structure of this chapter is guided by the research sub-
guestions. | first present the reasons students give for multitasking (section
6.2) and provide an analysis of which of these reasons may or may not be
addressed by their use of the Pomodoro Technique® (PT) (section 6.3). This is
followed by an analysis of the effectiveness of different aspects of the PT® in
managing multitasking (section 6.3). Finally, | present the factors governing

the effectiveness of the PT® in managing multitasking (section 6.4).

6.2 Reasons for multitasking

This section addresses the first research sub-question ‘What reasons do
students give for multitasking?’ and presents key themes that emerge from
analysis of the factors contributing to multitasking amongst participants during
the course of the research study, both in the absence and presence of the
PT®. Although five participants left the study after the first and second DBR
cycle, which may have impact on the results, this section aims at analysis of
general factors contributing to multitasking and not individual change in

behaviour over time.
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In Table 6.1, | combine the reasons participants multitasked for all four phases
of the DBR study (separate tables for each phase are presented in chapter 5).
Readers are reminded that a v across a row in the table denotes that
participants engaged in multitasking behaviour at least once as they did not
provide a definitive number of instances for those reasons for multitasking.
Two reasons for multitasking, namely ‘study environment’ and ‘technology for
study-related activities’ (orange background in Table 6.1), are groups of
reasons for multitasking that have been categorised together to make the
table readable. Tables 6.2 and 6.3 respectively unpack the reasons for
multitasking categorised under ‘study environment’ and ‘technology for study-
related activities’ in Table 6.1. Reasons presented in Tables 6.1, 6.2 and 6.3

have been used as the basis for further analysis in section 6.3.

6.3 Reasons for multitasking and the Pomodoro Technique”®

This section addresses the second research sub-question ‘Which reasons that
students give for multitasking may be addressed by their use of the Pomodoro
Technique®?’ To this end, section 6.3.1 presents an analysis of reasons for
multitasking that may be addressed by the PT® whereas section 6.3.2
presents an analysis of reasons for multitasking that may not be addressed by

the PT®.

6.3.1 Reasons for multitasking that may be addressed by use of the Pomodoro
Technique®

As can be seen from Table 6.1, the reasons for multitasking within the green
rectangle are those that were only reported during DBR cycle 1 when the PT®

was not used (readers are reminded that two reasons for multitasking, namely
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DBR Cycle 1

DBR Cycle 2

DBR Cycle 3

DBR Cycle 4

Occurrence

Occurrence

Occurrence

Occurrence

Reasons for
multitasking/voiding
pomodoros

P1

P2

P3

P4

P5

P6

P7

P8

P9|P10

P11

P12

TF

P2

P3

P4

P6

P7

P8

P9|P10

P11

TF

P1

P2

P4

P9

P11

TF

P1

P2

P4

P6|P9|P10|P11

TF

Notification (vibration, light,
sound) for non-study-related
activity

32

>=5

>=1

Study environment

11

>=22

>=6

Self-efficacy and/or motivation

(S5}

19

Technology for study-related
activities

15

>=1

>=2

Out of habit

Getting reminded of a non-
study-related task

Absence of deadline/time
pressure

>=2

No pomodoro voided

No pomodoro voided

No pomodoro voided

>=3

Peer expectations

>=1

>=1

>=2

Non-study-related thoughts

>=2

Need for ‘break’

Pleasure and mood regulation

N

Ease of multitasking

Switch from study to non-
study-related conversation

AR NERNLEY

Feeling ‘confident’

Not able to study for long
periods of time

To check if contacted by peers

>=1

Activity type

>=1

Reason could not be
determined from participant
response

Table 6.1 Reasons for multitasking across four DBR cycles (reasons ‘study environment’ and ‘technology for study-related activities' are explored in Tables 6.2 and 6.3 respectively, TF = Total Frequency)
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Study environment

DBR
Cycle 1

DBR
Cycle 2

DBR
Cycle 3

DBR
Cycle 4

Interruption by friend/family

P2, P4,
P6, P8,

P2, P4,
P6, P7

P4

P4

P10,
P11, P12
Noise in library P4
Internet becoming unavailable P4 P4
Phone not having silent mode P4
Call on home landline P9
TV running in background P12
Studying in bed causing tiredness P5
and making one more prone to
taking a ‘break’

Delay in webpages loading P5

Table 6.2 Reasons for multitasking under the category ‘study environment’

DBR DBR DBR DBR
Cyclel | Cycle2 | Cycle3 | Cycle4
Recommendation for non-study-related P2, P4, P9 P1
video next to study-related video on P6
YouTube
Music playlist used to aid study advancing | P4, P5,
to distracting music P7
Study-related conversation on messaging P2, P7 P1
application delving into non-study-related
conversation with either the same or
different person
Non-study-related ‘tabs’ from previous
browsing session appearing when
participant switched to them
Default web browser landing page having P8
links to non-study-related content or
activities
Switching to non-study-related websites
when searching for study-related website

Table 6.3 Reasons for multitasking under the category ‘technology for study-related activities’

Technology for study-related activities

P2, P7

P10 P2

‘study environment’ and ‘technology for study-related activities’ (orange
background in Table 6.1) appear to occur throughout the study. However,
some of the reasons for multitasking that formed part of these two categories
only occurred in DBR cycle 1, as can be seen from Tables 6.2 and 6.3). As
these reasons for multitasking were only reported during DBR cycle 1 when
the PT® was not being used, | analyse in the following paragraphs how these

reasons for multitasking may have been addressed by use of the PT® and not
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reported when the technique was used by participants (reasons for
multitasking outside the green box were reported when participants used the
PT® and likely were not addressed by the technique, as analysed in section

6.3.2).

6.3.1.1 Absence of a break

Two reasons for multitasking reported in DBR 1, ‘need for break’ and ‘not able
to study for long periods of time’, were not reported to be a reason for
multitasking in DBR cycles 2, 3, and 4 when participants used the PT®. As the
PT® provides an opportunity for a break after every twenty-five minutes, it is
possible that participants did not cite these reasons as a cause for

multitasking in subsequent DBR cycles when they used the PT®.

Table 6.1 shows that ‘need for break’ was explicitly reported as a possible
reason for multitasking nine times. In addition to this, | identified forty-three
additional study slots between eleven participants in DBR cycle 1 where the
amount of time participants spent on multitasking was less than or equal to the
duration of breaks participants would have had availed had they been using
the PT® (if students were employing the PT®, they would have had the
following allowance for break: five minutes for a thirty minute slot, ten minutes
for an hour, twenty minutes for two hours, fifty minutes for three hours, and an
hour for a four hour study slot). So, it is possible that absence of a break was
an implicit reason for multitasking as participants’ cognitive abilities were

depleted thereby impacting their self-efficacy for the task.
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The limitation of the above analysis is that | do not know at what point in time
during their study slot the participants multitasked. PT® requires participants to
take a five-minute break after every twenty-five minutes. It is not known that
participants took breaks at similar intervals. However, some participant
responses corroborate with the finding of my analysis. For instance, P9 who
engaged in multitasking activities for thirty-five minutes during a three-hour
slot said that although they found the study-related task interesting, they
switched to multitasking when they encountered something that was ‘a bit
hard’, and in turn decided to go to social media and return to study later. This
could be due to a participant’s cognitive capacity being depleted due to
absence of a break, thereby impacting their efficacy to deal with ‘hard’ aspects
of the assignment and resulting in multitasking. It may also be the case that
study-related tasks appeared harder than in actuality had the participant been
looking at it with a fresh pair of eyes. Similarly, two other participants (P10,
P11) reported that they could not focus on study-related activities for
prolonged periods of time. Of the two, P10 on one occasion termed switching
to non-study-related activity as a ‘break’. On the other hand, P11, who was
using a technique requiring focused study without multitasking for an hour and
thirty minutes, multitasked or abandoned the slot altogether terming inability to
focus ‘for long’ as a reason. In fact, in three instances, participants referred to

their multitasking behaviour as a ‘break’.

6.3.1.2 Pleasure and mood regulation

Participants reported actively switching to non-study-related tasks ‘to get
entertained’ (P9), ‘momentarily for entertainment’ (P11), ‘to feel better’ (P3

and P11), because they were alone (P12), or felt ‘lonely’ (P2). This reflects a
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low motivation for a task as well as need for a break. As the PT® provides
users a break after every twenty-five minutes, participants would have
possibly availed the breaks to seek pleasure and/or regulate their mood. This
explanation is supported by the nature of activities participants undertook
during breaks between pomodoros (reported in sections 5.3.3, 5.4.3 and
5.5.3) which included checking/responding to non-study-related messages on
social media, snacking, stretching/light exercise, praying, and speaking to

family members, all of which can lead to pleasure or ‘to feel better’.

6.3.1.3 Switch from study to non-study-related conversation

Study-related face-to-face conversation with coursemates/friends extending to
non-study-related conversation was one of the causes for multitasking. The
two participants who reported this, P12 and P7, left the study after cycles 1
and 2 respectively and this might be the reason it was not reported again.
Another possibility could be that the rest of the participants did not engage in

group study, although there is no data to support this assertion.

6.3.1.4 Feeling ‘confident’

Participants P7 and P11 reported to have multitasked because they felt

confident in completing the task, e.g.,

‘| was relaxed and confident in it. | can be easily distracted because,

you know, anyway | am gonna do well and can afford to do it.” (P7)

This reason was not reported when participants were using the PT®. This may
possibly be because even if participants felt the urge to multitask due to

feeling confident, they would have been prevented from multitasking because
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of the penalty of voiding pomodoro, as well as deferring the pomodoro by
writing it down.

6.3.1.5 Ease of multitasking

Three participants alluded to being more likely to multitask either due to
technology (P8, P9) or certain technology (e.g. on phones as compared to
laptops) (P12) just because of the ease of doing so. For instance, P12
mentioned that they were less likely to multitask to the social networking
website Facebook on a laptop compared to a phone because in the case of
the former they were required to sign-in whereas in the case of the later they
could access it easily via a mobile app without needing to sign-in. P1 reported
that when accessing a mobile to check notifications from one non-study-
related application, they would check updates from other non-study-related
applications just because they were on the phone as well. ‘Ease of
multitasking’ is likely to have not been reported by any participant when using
the PT® because even if participants did experience the urge to multitask, they
would have been prevented to act on it because the pomodoro could not be
interrupted and that they would need to start all over again. Delaying
interruptions were also aided by the fact that participants could defer them by
noting them down and that they only needed to wait for a maximum of twenty-

five minutes to act on the interruption, e.g.,

‘...because of twenty-five-minute blocks | feel like “oh | can leave it till

the end of twenty-five minutes and look at it afterwards and just focus

for twenty-five minutes.” (P4)
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6.3.1.6 Technology for study-related activities

Although ‘technology for study-related activities’ appears in Table 6.1 to be a
reason for multitasking reported across all the four DBR cycles, some of the
factors that comprise this category were not reported in subsequent cycles. As
can be seen from Table 6.3, these included losing focus when proceeding to
replay/replace background music to aid study (P4, P5, P7), non-study-related
‘tabs’ from a previous browsing session opening upon starting the web
browser (P2, P7), and the default web browser landing page having links to
non-study-related content/activities (P8). As part of the intervention (i.e. the
PT®), participants were asked to reflect on the causes for multitasking and
take steps to minimise/avoid them before commencing a pomodoro. It is for
this reason that three participants did not report these factors in subsequent
pomodoros. For instance, as can be seen from section 5.3.5.7.2 and
specifically Table 5.5, P2 changed their browser setting so that non-study-
related ‘tabs’ did not appear when the browser was started, whereas P4
created an automated playlist of music for study so that they did not have to
interrupt their pomodoro to switch to a new track. Three participants who
reported these reasons left the study after the first (P5) or second (P7, P8)
DBR cycle and it is likely for this reason that the factors contributing to their

multitasking in the first cycle were not reported in subsequent cycles.

6.3.1.7 To check if contacted by peers

P7 looked at their phone regularly just to see if a friend had sent a message.
The participant who left the study after DBR cycle 2 did not report this reason

again.
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6.3.1.8 Activity type

P5 reported that they were more likely to multitask when drafting assignments
compared to other tasks such as searching for research papers. The
participant said that it was when they thought about what to write that their
mind drifted and they switched to social media. P5 left the study after the first
DBR cycle and this is why it could not be determined if the PT® would have

been effective in addressing this reason.

6.3.1.9 Study environment

Although ‘study environment’ appears in Table 6.1 to be a reason for
multitasking reported across all the four DBR cycles, some of the factors that
formed this category were not reported in subsequent cycles. As can be seen
from Table 6.2, these included noise in the library (P4), TV running in the
background (P12) studying in bed causing tiredness and making one more
prone to taking a ‘break’ (P5), and delay in webpages loading. Participants
reported that interruptions such as noise in the library or family member
switching on the television caused them to lose focus and delve into non-
study-related activities on their computers/phones. As part of the intervention,
participants were asked to reflect on the causes for multitasking and take
steps to minimise/avoid them before commencing a pomodoro. P4 who
encountered noise in the library aimed to study in the quiet zone of the library
for DBR cycles 2, 3 and 4 and this could be the reason they did not report this
reason in subsequent pomodoros. P5 and P12 left the study after DBR cycle 1
and it is likely for this reason that the factors that contributed to their

multitasking in the first cycle were not reported in subsequent cycles.
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6.3.2 Reasons for multitasking that may not be addressed by use of the
Pomodoro Technique®

In this section, | present reasons for multitasking that were reported when
participants used the PT® (those not enclosed by the green box in Table 6.1 —
as mentioned previously some of the reasons for multitasking reported under
‘study environment’ and ‘technology for study-related activities’ respectively
presented in Tables 6.2 and 6.3 only occurred in DBR cycle 1). As the
reasons for multitasking presented in this section were reported when
participants used the PT®, | provide in the following paragraphs an analysis of
why the technique might not have been able to address those reasons. Where
a reason for multitasking has not been reported in DBR cycle 4 (suggesting
that the use of the PT® for longer duration might have addressed it), | have
mentioned factors other than the technique that may have contributed to

addressing those reasons.

6.3.2.1 Notifications for non-study-related activities

As can be seen from Table 6.1, almost all participants reported multitasking
due to notifications for non-study-related activities (incoming message/call or
phone vibrating) during DBR phase 1. Participants should not be multitasking
due to this reason when using the PT® because as part of the steps
undertaken to minimise interruptions before commencing a pomodoro they
should have switched off the notifications. On the contrary, half of the
participants who remained in the study for DBR cycle 2 multitasked (and
voided pomodoros as a result) due to this reason. Notifications were not
reported as a reason for multitasking in DBR cycle 3 but were reported by one

participant (P1) in DBR cycle 4.
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It can be seen that PT® appeared to have addressed this reason for
multitasking for nearly half the participants in DBR cycle 2. As participants
were using the technique for the first time, it might be the case that
participants were getting used to the technique and forgot firstly, to switch off
the notifications, and secondly, that they were in the middle of a pomodoro. By
the end of the study, only P1 reported occasionally multitasking due to
notifications because they forgot to put the phone on silent. One would expect
that when someone (like P1) uses the technique for long durations of time, the
process of undertaking steps to minimise multitasking before a pomodoro
would become a habit. On the whole, PT® was able to address this cause of

multitasking.

6.3.2.2 Study environment

In Table 6.1, lack of a conducive study environment is the second most
frequently occurring reason for multitasking that was reported by participants
when the PT® was used. Table 6.3 presents the breakdown of the factors that
contributed to an unconducive study environment. As can be seen from the
table, some of the factors contributing to the unconducive study environment
only occurred when the PT® was not used and have been analysed in section
6.3.1.9. The remaining contributing factors were reported in DBR cycles 2, 3,
and 4 (as well as DBR cycle 1). The PT® encourages users to reflect on the
reasons they multitask and as a result avoid environments or situations that
are not conducive to study in subsequent pomodoros. On the contrary, due to
an unconducive study environment, four of ten participants multitasked in DBR
cycle 2. This reduced to only one of five participants in DBR cycle 3 but

increased to two in seven participants in DBR cycle 4.
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Examining the factors causing an unconducive study environment reveal that
several of them were beyond participants’ control such as internet becoming
unavailable (P4), the phone not having a silent option (P4), a call on the home
landline (P9) or not having a desk to study at home with studying in bed
causing tiredness (P5). In some instances, participants revealed that loss of
focus due to an external interruption caused them to pursue a non-study-
related activity on their mobiles/computer. To address factors such as
interruptions by friends and family and noise in the library, the PT®
recommended participants to minimise interruptions (e.g. study in an
environment that had the least chance of interruption such as a silent study
zone in the library) and advise interrupting family members and/or friends that
they will be contacted after the pomodoro. This advice helped most
participants. P4 on the other hand struggled to minimise interruption from their
family throughout the four DBR cycles stating that this was ‘out of my control’
and there was ‘nothing that | can do about it’. This was because P4 studied
mostly at home and did not have a dedicated space for them to study by
themselves. Although by the end of the study the interruptions by the family
had reduced as they got familiarised with PT®'s requirements, these were

nevertheless unavoidable.

It can therefore be seen that some factors contributing to an unconducive
study environment, such as interruptions by friends and family, improved with
time after participants took appropriate measures to address these. However,
the PT® will not be able to help participants manage multitasking when

interruptions are beyond participants’ control to avoid, e.g., the internet
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becoming unavailable, lack of a study desk at home (which might in turn

cause tiredness).

6.3.2.3 Self-efficacy and/or motivation

As can be seen from Table 6.1, nine of twelve participants in DBR 1 reported
their affective state as a reason for multitasking. They multitasked because
the study-related task was boring (P1, P2, P6, P9, P10) or ‘overwhelming’
(P2), the task caused feelings of frustration (P1, P2, P4), encountering
obstacles in study-related task (P3, P9, P10, P11), tiredness (P1, P2, P11),
having had ‘enough of task’ (P3), and revision material being ‘too long’ (P9).
All these reasons directly point to low motivation and/or low self-efficacy. No
participant reported an affective state as a reason for multitasking in DBR
cycles 2 and 3. However, two of seven participants in DBR cycle 4 reported

their affective state as a reason for multitasking, e.g.,

‘(more likely to void pomodoros) when | wouldn’t feel like studying so if
there is an interruption or | have a phone call | would just go and pick it

up...” (P4)

(I don'’t feel like studying) when the subject is hard, the lecture | am
doing is hard, or | feel like it's too much content, so | interrupt and take

a long break.” (P1)

It can be seen that multitasking due to affective states, although not reported
by most of the participants when using the PT®, nevertheless took place for a

couple of participants. Therefore, in light of the aforementioned quotes by
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participants, it appears that different aspects of the PT® (e.g. reward for
recording a successful pomodoro by an X', penalty for voiding pomodoro by
having to do it again) were not able to influence those two participants’

affective states.

6.3.2.4 Technology for study-related activities

Some of the study-related technology that was a reason for multitasking were
covered in section 6.3.1.6 as they were only reported in DBR cycle 1 when the
PT® was not used. Other aspects of study-related technology that caused
multitasking when participants used the PT® were non-study-related content
being recommended next to a study-related video on the video-sharing
website YouTube (P1, P9), switching to non-study-related websites when
searching for study-related websites (P2, P10), and study-related
conversations with peers/friends on the messaging app WhatsApp leading to
non-study-related conversation with the same or different people (Table 6.3).
These reasons were provided by one of ten participants in DBR cycle 2, two of
five participants in DBR cycle 3, and one of seven participants in DBR cycle 4.
The PT®, at least on paper, addresses these reasons by enabling participants
to defer potential interruptions (e.g. urge to click on recommendation for non-
study-related video, or a non-study-related website appearing in search
results) by noting them down and continuing with the pomodoro. However, it
might be the case that the PT®was not useful in preventing participants from
multitasking, at least in DBR cycles 2 and 3, as they were still getting used to
the technique. The one participant who reported voiding pomodoros by not
deferring technology-based interruptions even after prolonged use in DBR
cycle 4, either a) did not follow the technique, or b) the penalty of voiding
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pomodoro by having to do it again and/or the reward for completing a
pomodoro by marking it with an X’ was not an incentive to prevent them from

multitasking.

6.3.2.5 Out of habit

Multitasking out of habit was reported by one participant during DBR cycle 1
who did not continue participation after this. However, as can be seen from
Table 6.1, two of ten participants in DBR cycle 2, two of five participants in
DBR cycle 3, and one of seven participants in DBR cycle 4 reported
multitasking out of habit as a reason for voiding pomodoros. It is likely that
participants reported this reason for multitasking in DBR cycles 2 and 3
because they were getting used to the PT®. Only one participant (P10)
reported this reason for multitasking after prolonged use of the technique.
Therefore, apparently the PT® was not able to address this reason for
multitasking even after prolonged use by one participant. However, P10
reported that they voided pomodoros by multitasking unintentionally only
initially during the last cycle when they were still getting used to the technique.
This suggests that allowing time to get used to the technique can address this

reason for multitasking (discussed further in section 6.5.6).

6.3.2.6 Getting reminded of a non-study-related activity

Three of twelve participants multitasked in DBR cycle 1 when they
remembered they needed to undertake a non-study-related activity (Table
6.1). On paper, this reason for multitasking should have been addressed by
the PT® as it requires users to create a list of non-study-related activities and

plan study slots, keeping in view those activities so that they do not interrupt
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during study-related activities. However, two of ten participants in DBR cycle 2
and two of five participants in DBR cycle 3 multitasked because they got
reminded of non-study-related tasks that could not be delayed. This is likely
because participants did not maintain a list of non-study-related tasks and/or
planned their slots accordingly. Participants were reminded of the reason and
value behind noting down non-study-related tasks after DBR cycle 3. P2
reported in their final evaluation that noting down non-study-related activities
helped them to identify time slots in which they could undertake study-related
activities. It is possibly because of the reminder that no other participant
reported this reason in the final evaluation. This suggests that adhering to
rules of the PT® can impact whether it helps participants tackle this reason for

multitasking (discussed further in section 6.5.5).

6.3.2.7 Absence of deadline/time pressure

The absence of a deadline was a reason for multitasking reported by two
participants (P3, P10) in DBR cycle 1. When participants used the PT®, it was
only reported as a reason for multitasking in DBR cycle 4 where three
participants (P1, P6, P9) reported that they were more likely to void
pomodoros in the absence of an immediate deadline. Therefore, it appears
that the PT® was not effective in preventing some participants from

multitasking in the absence of deadline pressure.

6.3.2.8 Peer expectations

Peer expectation to respond to their messages sent via messaging
applications as soon as possible was a reason for multitasking both in the

absence and use of the PT® for P1 (Table 6.1). P2 also reported in DBR cycle

180



4 that during examination revision they felt obliged to promptly respond to
course mates’ messages. Both participants said that it was not possible to

defer the response to the end of the pomodoro, e.g.,

‘...one of my friend | have to reply on time... my day would be ruined if |

don’t and | wouldn’t be able to study after that’ (P1)

It appears that participants’ social needs outweighed the incentive of marking

the pomodoro by an ‘X’ and the penalty of voiding the pomodoro.

6.3.2.9 Non-study-related thoughts

Two participants (P6, P11) reported encountering non-study-related thoughts
during pomodoros. As can be seen from Table 6.1, this reason was not
reported in DBR cycle 1. Both participants did not void pomodoros because of
these thoughts. The PT® is quiet about the issue. Nevertheless, participants
were advised on deferring non-study-related thoughts during pomodoros by
writing them down as tasks to be done, e.g. ‘think about thought X after

pomodoro’.

During DBR cycle 4 this reason was not reported by both P6 and P11.
Whereas P11 did not find advice on deferring non-study-related thoughts
useful, both they and P6 reported that due to examination pressure they were
too focused on study-related tasks during DBR cycle 4 to entertain any non-
study-related thoughts. Therefore, it appears that on its own, the PT® did not

help participants address this reason for multitasking.
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6.4 Effectiveness of different aspects of the Pomodoro
Technique®

This section addresses the research sub-question ‘How effective do students
find different aspects of the Pomodoro Technique® in managing multitasking?’
The section has been structured according to different aspects of the PT®
previously presented in section 3.2.1, with the exception of refinements to the
PT® which were presented in sections 5.3.2, 5.4.2 and 5.5.2. These aspects
are namely activity inventory and to-do-today sheet, pomodoro timer,
recording a successful pomodoro, deferring potential interruptions, voiding
pomodoros and recording interruptions, duration of pomodoros and breaks. As
mentioned in section 3.2.1, the categorisation of the PT® into distinct ‘aspects’
has been carried out in the interest of readability of participant feedback on
the PT®. The order of appearance of these aspects follows the order in which

they were listed in section 3.2.1.

6.4.1 Activity inventory and to-do-today sheet

In DBR cycle 1, three participants had to interrupt study-related activities as
they were reminded of or were interrupted by urgent non-study-related
activities that could not be delayed. After using the PT®, two participants (P2,
P8) reported that listing non-study-related tasks on activity inventory and to-
do-today sheets helped them schedule study slots that avoided times where
they were required to undertake non-study-related activities. This lowered the
possibility of interruptions during study and enabled them to focus on the

study-related tasks for the day.
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6.4.2 Pomodoro timer

A couple of participants reported that the pomodoro timer prevented them
from multitasking during pomodoros. For P8 the tangible timer in front of them
was a visual reminder whereas for P2 the ticks of the timer was an aural

reminder that they were not supposed to multitask during pomodoros.
6.4.3 Recording a successful pomodoro

No participant explicitly attributed the recording of a successful pomodoro by
an ‘X’ or equivalent as a contributing factor in managing multitasking.
However, participants associated recording of pomodoros with conceptions
that allude to increase in motivation and potentially incentivising them not to
multitask (the link between motivation and multitasking is discussed in section
2.2.2). These conceptions include feelings of accomplishment (P1, P2, P3,
P11), achievement (P4, P8), pride (P7, P11), goodness (P2), motivation (P4,
P7), reward (P9), and satisfaction (P11).

6.4.4 Deferring potential interruptions

Six participants (P2, P4, P7, P8, P9, P11) reported that the PT® was effective
in managing multitasking because potential interruptions were deferred to the
end of a pomodoro by noting them down in an ‘unplanned and urgent’ section
of the to-do-today sheet. This in turn enabled them to retain ‘focus’ on the
study-related task (P8, P11), stay ‘in control’ (P7), and undertake ‘as much
revision’ as they could (P2). On occasion, the potential interruptions were not
leisure activities but important non-study-related tasks the participant needed
to pursue. Noting them down in the to-do-today sheet not only enabled the
participant to focus on the study-related task but also served as a reminder for

the non-study-related task which otherwise would have been forgotten. P11
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reported that a distracting thought only appeared ‘interesting’ during
pomodoros and not after it had ended. This implies that deferring interruptions
prevents multitasking in situations when a participant has relatively low

motivation for a study-related task compared to that for a potential interruption.
6.4.5 Voiding a pomodoro and recording interruptions
The prospect of voiding a pomodoro and re-doing it was an incentive and a

source of motivation not to multitask during a pomodoro for five participants

(P2, P3, P8, P10, P11), e.g.,

‘I don't want to start again so | put my phone on the side... so | know

that if | touch my phone it's going to start all over again’ (P6)
6.4.6 Duration of pomodoro and breaks between pomodoros

Three patrticipants (P4, P9, P11) reported that the short duration of a
pomodoro made it easy to defer any interruption or urge to multitask to the
end of the pomodoro. The short duration of twenty-five minutes was not ‘long
to lose patience’ (P11) when one wanted to pursue a non-study-related task

during a pomodoro.

As | discussed in section 6.3.1.1, participants may have multitasked during the
first DBR cycle, when the PT® was not being used, because they were not
taking adequate breaks. This assertion is supported by the fact that four
participants cited ‘need for break’ as a reason for multitasking during cycle 1.
In contrast, no participant reported that they had to void a pomodoro due to
‘need for a break’ when they used the PT® in cycles 2, 3 and 4. In addition, a

participant (P11) was following a technique similar to the PT® in the first cycle
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which required them to work in slots of 1 hour and 30 minutes without taking a
break. This always caused the participant to multitask because they ‘couldn't
concentrate that long’. Furthermore, two participants (P10, P11) reported the
break to be refreshing which may increase their self-efficacy to study.
Similarly, two participants (P2, P3) found that breaks prevented exhaustion
and tiredness which could prevent self-efficacy for study to decrease. Breaks
may also have given participants the opportunity for pleasure and regulating
their mood, which was cited as a reason for multitasking during DBR cycle 1

but not in cycles 2, 3 and 4 when participants used the PT®.

6.4.7 Refinements to the technique

This section presents an analysis of how different refinements to the PT®,
introduced in response to participants’ feedback and requirements over
various DBR cycles, contributed to managing multitasking. Three participants
(P1, P2, P11) reported that steps taken to minimise multitasking before a
pomodoro (e.g. putting phone on silent, studying in an environment devoid of
external interruptions) contributed in minimising multitasking. Given that
notifications for non-study-related activities on phone/computers and
interruptions by friends and family were reported to be major reasons for
multitasking, it is not surprising that steps taken to minimise these distractions

would have helped participants in managing multitasking.

Review and reflection on to-do-today sheets resulted in six participants (P1,

P2, P3, P4, P7, P9) identifying some of the factors that caused multitasking.

This enabled participants to take measures to address (e.g. recording lectures
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to improve self-efficacy for revising them) or avoid these factors thereby

helping them reduce multitasking.

Of the remaining refinements which could potentially contribute to managing
multitasking, participants either did not use them or provided much feedback
(as reported in sections 5.3.5.7, 5.4.5.7 and 5.5.5.7). These refinements
included tips on dealing with distractions, adjusting duration of pomodoros and
breaks, and reserving the use of technology used both for study and non-

study-related activities for the last few pomodoros.

Readers are reminded that some of the refinements were introduced to
facilitate participants’ use of the technique and the purpose was not to
manage multitasking. These refinements included computer-based
alternatives to the egg timer, a digital copy of activity inventory and to-do-
today sheets, not ending the pomodoro abruptly, removing the distinction
between internal and external interruptions, and tips for returning to study after
a shorter or longer break (e.g. use of a timer for breaks, avoiding activities that

extend the risk of breaks).

6.5 Factors governing the effectiveness of the Pomodoro
Technique®

This section addresses the research sub-question ‘What contextual factors
govern the effectiveness of the PT® in a higher education setting?’ The factors
governing effectiveness of the PT® arose from thematic analysis (details in
section 4.4) of participant responses. Analysis of their responses reveal that

there was no consensus amongst participants on how the technique helped or
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did not help them in managing multitasking. The effectiveness of the PT® in
enabling participants to manage multitasking was governed by a combination
of factors. Details of these factors are provided below.

6.5.1 Assessment deadlines

Five participants (P1, P6, P9, P10, P11) reported that they did not engage in
multitasking when the deadline for their study-related task was close. Two
participants said that the technique was more useful when the deadline was
not close, with one participant (P6) reporting that they did not need the
technique during examinations because examination pressure was suffice to
prevent multitasking. On the other hand, three participants said that it was

because of examinations that they decided to use the technique.

Therefore, | asked participants, as reported in chapter 5, to what extent was
the contribution of the PT® in preventing multitasking in the presence of
factors like a looming deadline for a study-related task an incentive alone in
preventing multitasking. Participants attributed effectiveness of the PT® during
examination period to different aspects of the PT®. These included steps
taken to minimise multitasking before a pomodoro (P1), duration of the
technique short enough for one to delay the urge to multitask until after the
pomodoro (P11), providing ‘organisation’ and enabling one to focus on one
task at a time instead of doing ‘everything all at once’ (P2), a record of voided
pomodoros and interruptions providing reflections on improving future
pomodoros (P9), the provision to defer potential interruptions during
pomodoros by writing them down (P9, P11), and breaks between pomodoros

replenishing cognitive resources, the absence of which would have
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‘exhausted’ (P10) or ‘tired’ (P2) the participants. Note that one of the reasons
for the technique’s effectiveness, i.e. providing ‘organisation’, is not related to
managing multitasking but indicates that participants may use the technique

for advantages other than managing multitasking.
6.5.2 Convergence of platform for study and non-study-related activities

Several participants used the same technological platform for study and non-
study-related activities (e.g. web search engines, video-sharing websites,
instant messaging tools). As a result, a number of times when participants
used these platforms for study-related activities, they multitasked to non-
study-related activities on the same platform due to exposure to it. Participants
appeared to not follow the rules of the PT® which requires them to defer
potential interruption by writing them down in the to-do-today sheet. However,
those with already low motivation and/or self-efficacy for study are more likely
to resist the urge to pursue non-study-related tasks. Furthermore, the
refinement to the technique that participants minimise interruptions from non-
study-related environments before commencing a pomodoro was given under
the assumption that users will have separate spaces for study and non-study-
related activities. However, convergence of study and non-study-related
environments, especially the web search engines which can give search
results for both study and non-study-related websites, increases the risk of
exposure to non-study-related activities when studying. Hence, any attempt to
compartmentalise study-related environments from non-study-related activities
will not be of much utility, in turn impacting the effectiveness of the PT® in

managing multitasking.
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6.5.3 Conducive environment for study

Analysis of the reasons participants multitasked when using the PT® (i.e.
voiding pomodoros, presented in Table 6.1) indicate how factors such as a
conducive environment for study contributes to the effectiveness of the
technique in managing multitasking. Eight participants, on occasion, had to
void pomodoros because of interruptions by friends/family or external noise.
P4 also stated that they could not use the technique to study in spare time at
their workplace due to frequent interruptions. In fact, participants P1 and P4
reported that they were only able to manage multitasking for some study slots

due to a conducive environment to study.
6.5.4 Participants’ affective state

| highlighted in section 6.3.2.3 that when using the PT® participants switched
to non-study-related activities due to low motivation, low self-efficacy as well
as high self-efficacy. In this section, | present aspects of the PT® which
appeared to increase participants’ motivation and/or self-efficacy as well as
factors that influenced participants’ self-efficacy and motivation, in turn

impacting their multitasking behaviour.

There were several aspects of the PT® (analysed in section 6.4) which
appeared to increase participants’ motivation and/or self-efficacy, thereby
making it less likely they would multitask. These included breaking of tasks
into sub-tasks helping in ‘tackling them’ (P4), ticking completed tasks off the
activity inventory sheet giving a source of ‘achievement’ (P2), the recording of
a pomodoro generating feelings of accomplishment (P1, P2, P3, P11),

achievement (P4, P8), pride (P7, P11), goodness (P2), motivation (P4, P7),
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reward (P9), and satisfaction (P11), breaks between pomodoros found to be

refreshing (P11), and the prospect of voiding a pomodoro and re-doing it.

Participants’ affective states were also cited as a reason why they either
extended the break or did not return to study-related activities either after the
shorter five-minute or longer fifteen/thirty-minute break, even when they
intended to continue study-related activities. The reasons cited by participants
such as not feeling motivated for the study-related task (P7, P8), absence of
deadline (P7, P8), finding study-related tasks ‘daunting’ (P8), laziness and
procrastination (P6, P9), all point to low motivation and self-efficacy for study-

related tasks.

Teaching quality appeared to influence a participant’s motivation and self-
efficacy in ways that could lead them to multitasking. Examples included
lecture notes not being revision-friendly (‘only pictures and stuff and no text’ —
P1) and having an unfavourable timetable (for example, having six lectures
delivered in a day — P2). Other factors impacting participants’ motivation and
self-efficacy that could lead them to multitasking included not being able to
attend lectures or devote adequate time to study-related activities due to work
commitments, and long commuting distance between home and university.
Just like the lack of a conducive environment to study described in section

6.5.3, these factors could not be addressed through the PT®.

There were instances where participants could have deferred interruptions to

the end of a pomodoro but chose not to. Examples of multitasking behaviour
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resulting from these interruptions included entertaining notifications for non-
study-related activities, the need to respond to messages by peers instantly,
responding to non-study-related messages when an instant messaging tool is
used for study-related messaging, and clicking on recommendations for non-
study-related videos when watching study-related videos on a video-sharing
platform. A possible reason for this could be that participants were getting
used to the technique (especially in DBR cycles 2 and 3). However, several of
the aforementioned examples of multitasking were also reported in DBR cycle
4 (e.g. the need to respond to messages of peers instantly) by the time when
participants had been using the technique for some time. This suggests that
the penalty of voiding a pomodoro (by having to do it again) and the reward for
completing a pomodoro (by marking it with an ‘X’) was not an incentive
enough for participants to not multitask. Conversely, as reported in section
6.4.5, the prospect of voiding a pomodoro and re-doing it was an incentive
and a source of motivation not to multitask for five participants during several

instances.

Therefore, it appears that there were some interruptions for which participants’
motivation was greater than the motivation arising from the penalty of voiding
a pomodoro and the reward for completing a pomodoro. For instance, as
reported in section 6.3.2.8, P1 said that they had to respond to a friend’s

message instantly else their ‘day would be ruined’.
6.5.5 Participants not adhering to rules of the PT"

In some instances, participants voided pomodoros or did not benefit from the

technique because they did not adhere to the rules of the technique. For
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instance, three participants did not take steps to minimise interruptions before
pomodoros such as switching off notifications for non-study-related activities
(e.g. sound or vibration from the phone - P2, P4, P10). Four participants (P1,
P2, P4, P8) voided pomodoros as they got reminded of urgent non-study-
related tasks. This could have been prevented had participants, as per the
technique’s instructions, written down all their study and non-study-related
tasks in the to-do-today sheet and planned their study slots accordingly. Two
participants (P4, P10) did not break larger tasks into sub-tasks as
recommended by the PT®. As a result, study-related tasks appeared to be
daunting which reduced participants’ self-efficacy, with one of the participants
(P4) wishing to multitask during pomodoros as a result. A couple of the
participants even admitted that the PT® was not as beneficial in managing
multitasking as expected because they did not follow it ‘properly’
(P9)/‘correctly’ (P10).

6.5.6 Allowing time to get used to the PT"

Users may need to give some time to get used to the PT® before they can
enjoy its positive impact. For instance, five participants voided pomodoros
because they multitasked unintentionally or unconsciously out of habit. As
participants used the technique for extended periods of time in DBR cycle 4,
this reason for multitasking/voiding pomodoros was only reported by P10.
However, P10 reported that they voided pomodoros by multitasking
unintentionally only initially during the last cycle when they were still getting
used to the technique. Similarly, interruptions by family members of participant
P4 had reduced by DBR cycle 4 as their family got familiarised with the PT®’s

requirements.
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Participant P2 explicitly stated that their multitasking behaviour improved as
they got used to the technique. The participant also said that they initially
found the ticks of the egg timer distracting but after prolonged use not only got
used to the timer but also the ticks served as a reminder that they were in a
pomodoro and were not supposed to multitask.

6.5.7 Group study

PT® was reported to be not useful for studying in groups. One patrticipant (P4)
was of the view that while they could ensure that they do not get distracted,
there was no guarantee that other group members would not and that would

have an impact on their ‘learning’.
6.5.8 Adapting the Pomodoro Technique® to suit one’s needs

After use of the PT® for two or three cycles including for prolonged periods of
time, it can be seen that none of the participants used the technique as it was
presented originally. Therefore, a factor contributing to the effectiveness of the
PT® to manage multitasking and/or making it easier to use was that this
research incorporated changes to the technique in response to participants’
experiences and feedback. Examples of adaptations, as reported in chapter 5,
included removing the distinction between internal and external interruptions,
use of computer-based timers instead of an egg timer, use of online rather
than paper-based activity inventory and to-do-today sheets, varying the
duration of pomodoros and breaks, completing the task rather than abruptly
ending the pomodoro, and dealing with ‘emotional distractions’ such as

thoughts about a person or an event.

Six participants introduced changes of their own in order to suit their needs

and preferences. Examples included merging the activity inventory and to-do-
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today sheets (P2, P11), variations in the way activity inventory and/or to-do-
today sheets were maintained (P1, P4, P10), using their own timers instead of
those recommended to them (P1, P4, P9), and making notes on progress
made on study-related activity when recording completed pomodoros (P11).
Six participants also did not follow certain aspects of the technique either
because they did not find it useful or did not feel the need to after they got
used to the technique. Examples included not keeping the activity inventory
and/or to-do-today sheets (P1, P6, P9, P10, P11), not dividing tasks into sub-
tasks (P4), not recording completed pomodoros (P1), not voiding pomodoros
upon interruptions at all times (P1) or, in the case of one participant, when the
interruption was viewed as not impacting their focus (P4), not recording an
internal urge to multitask in the to-do-today sheet (P4), and not working in
pomodoros (P6). The above examples do not include instances where
participants reported not following the rules but did not state the reason for
doing so.

6.5.9 Keeping the technique and instructions simple and accessible

As reported in sections 5.3.5.9, 5.4.5.9 and 5.5.5.9, nearly all participants
reported misconceptions about the technique. Although this was in part due to
some participants not reading the instructions, there were aspects of the
technique that made it unnecessarily complicated. Examples included
distinguishing between and recording internal and external interruptions
separately and terminology such as ‘unplanned and urgent’ for recording
potential interruptions that caused confusion. In addition, instructions for the
PT® were perceived to be text-heavy and lengthy. Unnecessary complications

in the technique and the way the instructions were presented have likely
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contributed to its uptake in the correct way. | have presented proposals for
making instructions for the PT® more useful for users in section 5.5.6.5.
6.5.10 The ‘getting to study’ challenge

As reported in chapter 5, three participants realised that the challenge they
faced was not multitasking during study-related activities but not having
enough motivation to ‘get to study’. The participants who faced the challenge
of ‘getting to study’ left the study as they found that the PT® did not help them
with this. This is understandable as the purpose of introducing the PT® was to
prevent participants from multitasking and not as a tool to motivate them to
study. However, three participants pointed to various aspects of the technique
helping them to study. These included listing tasks stated on the to-do-today
sheet serving as a reminder and a motivation to study (P2, P6), and the short
duration of a pomodoro making study appear less daunting (P11) — the
participant would start with the intention of studying only for twenty-five
minutes which would set up momentum for study thus resulting in pursuing

additional pomodoros.

Even when participants had enough motivation to start study-related activities,
six of them reported struggling to return to study after a break between
pomodoros or not undertaking as many pomodoros as intended or needed. So
even if participants did not multitask during pomodoros, there were instances
when they were not studying for the desired or intended number of hours. In
addition, the less number of pomodoros a participant undertakes, the less
likely would they have encountered a situation where they had to deal with an

interruption. There is not much benefit in getting a student not to multitask
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during a pomodoro when they are not undertaking the desired number of
pomodoros; one twenty-five-minute uninterrupted pomodoro for an entire day
when the participant had the time to complete, e.g. six, is not fulfilling the spirit
behind undertaking this study which was to facilitate students in managing

multitasking so that it does not negatively impact their assessment outcomes.

As mentioned in sections 6.5.3 and 6.5.4 respectively, an unconducive
environment to study and factors influencing participants’ affective states (e.g.
inability to attend some lectures due to work) appeared to be some of the
reasons why participants struggled to return to study after a break, or did not
undertake as many pomodoros as intended. As these reasons were beyond
the control of both the participant and researcher, the PT® would not have
been of help anyway. On the other, hand it was assessment deadlines that, in
a number of instances, motivated participants to study or undertake more
pomodoros than they normally would.

6.5.11 Other advantages of the PT"

Aside from helping in managing multitasking, participants also reported other
benefits of using the PT®. These included helping participants ‘get to study’
(P6, P11 — mentioned in section 6.5.10), planning and organisation (P2, P3,
P4, P6, P11), an activity inventory/to-do-today sheet serving as a reminder for
study-related tasks which would have been forgotten otherwise (P2, P6, P11),
prioritising tasks (P2, P4), informing of the actual rather than perceived effort
on task (P4), informing of progress made on tasks and how much more
needed to be done (P1, P2, P4, P9, P11), and identifying ‘productive’ times of

the day (P4). These benefits of the PT® other than helping to manage
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multitasking may have positively impacted participants’ perceptions and
adoption of the technique, and contributed to their motivation for study-related

activities.

6.6 Summary

In this chapter, | attempted to address four research sub-questions of this

thesis, details of which are provided below.

What reasons do students give for multitasking?

Participants gave a wide range of different reasons for multitasking as
presented in Tables 6.1, 6.2 and 6.3. These included technology-based
reasons (such as notifications for non-study-related activities), non-
technology-based reasons (such as interruptions by family and friends), and
low self-efficacy and/or motivation. In some instances, loss of focus due to a
non-technology-based reason caused participants to pursue a non-study-

related activity on their mobiles/computer.

Some of the reasons for multitasking were not reported when the participants
used the PT®, whereas others either persisted or were reported only when

participants used the PT®. This leads to the second research sub-question:

Which reasons that students give for multitasking may be addressed by their

use of the PT®?

Some of the reasons for multitasking were only reported during DBR cycle 1

and not during cycles 2, 3 and 4 when participants used the PT®. | provided
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an analysis on how these reasons may have been addressed by the PT® and
were not reported when the technique was used. Examples included the need
for breaks and not being able to study for long periods of time (as the PT®
provided breaks between pomodoros), pleasure and mood regulation (which
was met by pursuing appropriate non-study-related activities during breaks
between pomodoros), and ease of multitasking (participants prevented from
multitasking due to short duration of the pomodoro and consequences of
voiding the pomodoros). It may also be the case that some of the reasons
reported in DBR cycle 1 were not reported when the PT® was used because
participants who mentioned these left the study after cycles 1 or 2. Examples
included studying in bed making one tired and more prone to taking ‘breaks’,
multitasking being dependent on the type of activity one is undertaking, and
face-to-face study-related conversation switching to non-study-related

conversation.

| also provided an analysis of how some of the reasons for multitasking either
persisted or were reported only when participants used the PT®, and why the
technique was not able to prevent them. Reasons such as multitasking out of
habit were reported during the early days of the use of the PT® but were not
reported when participants had used the technique for a prolonged period of
time and became familiar with it. Reasons for multitasking such as
‘notifications for non-study-related activities’, ‘getting reminded of a non-study-
related activity’, and convergence of platforms for study and non-study-related
activities (e.g. recommendations for non-study-related videos next to study-

related videos) were likely to have occurred because either participants did
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not follow the technique or different aspects of the technique (e.g. penalty for
voiding and reward for completing a pomodoro) were not an incentive enough
for participants not to multitask. Reasons for multitasking such as an
unconducive environment for study (e.g. interruptions by family/friends) were
beyond participants’ control so the PT® would not have been of help in
countering them. The technique failed to prevent some participants from
multitasking in the face of expectations from peers to respond to messages as
soon as possible during study-related activities (n=2), as well as when
assessment deadlines were not close (n=3). The PT®, on occasions, was not
able to help two participants with multitasking resulting from low self-efficacy
and/or motivation (which in some instances was influenced by several external

factors).

How effective do students find different aspects of the PT® in managing

multitasking?

Almost all the different aspects of the PT® (with the exception of ‘recording a
successful pomodoro’ and most of the refinements to the technique) were
reported by one or more participants to have contributed in managing
multitasking. Although recording of a successful pomodoro was not explicitly
attributed to managing multitasking, participants’ conceptions of it suggested
that it nevertheless increased their motivation, thereby potentially incentivising
them not to multitask. Participants’ conceptions of most of the refinements
introduced to the PT® were not elicited, which is a limitation of this study.
However, the refinement ‘minimising interruptions before commencing

pomodoro’ helped participants in managing multitasking.
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What contextual factors govern the effectiveness of the PT® in a higher

education setting?

My analysis found a range of factors that govern the effectiveness of the PT®
in managing multitasking. A key contributing factor to the effectiveness of the
PT® in helping participants manage multitasking and/or making it easier to use
was that refinements were made to it in response to participants’ experiences
and feedback. Most importantly, there was no consensus on how the
technique helped participants manage multitasking with participants finding

different aspects of the technique helpful in their contexts.

PT® was not as effective for a few participants because they did not adhere to
its rules. In contrast, seven participants were more receptive to using the
technique only when they decided to amend or not follow some of its rules
(e.g. not voiding pomodoros on interruptions that were perceived not to impact

one’s focus, merging activity inventory and to-do-today sheets).

Convergence of study and non-study-related platforms (e.g. recommendations
for non-study-related videos next to study-related video) may impact
effectiveness of the PT®. Although the PT® requires participants to defer
potential interruptions (e.g. recommendations for non-study-related videos),
participants with low-self-efficacy or motivation may struggle. In addition, the
refinement to the technique pertaining to minimising risk of interruptions
before commencing a pomodoro may not work when study and non-study-

related activities share the same platform with the latter competing for a user’s
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attention (e.g. recommendation for a non-study-related video next to a study-

related video).

Participants’ affective states impacted their use of the PT® in different ways.
Several aspects of the PT® appeared to increase participants’ motivation
and/or self-efficacy thereby making it less likely they would multitask. Several
other external factors appeared to impact participants’ affective states for a
study-related task (e.g. dissatisfaction with teaching quality). It was also partly
due to their affective states that participants did not follow the technique

correctly, e.g. returning to study after a shorter or longer break.

The PT® was not found to be useful in managing reasons for multitasking that
were beyond participants’ control, e.g. interruptions by friends/family. The
technique was also not perceived to be useful for studying in groups as other

group members may not follow the technique.

It was found that users should allow time to get used to the PT® before they
could accrue its benefits. On a different note, unnecessary complications in
the technique and the way instructions were presented (e.g. lack of worked
examples) in the user guide seemingly impacted the technique’s conceptions,

adoption and effectiveness.

Three patrticipants left the study mid-way stating that their challenge was not
multitasking during study-related activities but to ‘get to study’. On the other

hand, a few participants reported that it was aspects of the PT® such as
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activity inventory/to-do-today sheets and duration of pomodoros that made
them ‘get to study’. Participants also reported other advantages of the PT®
apart from helping in ‘getting to study’, e.g. organisation and planning, which
may have positively impacted their perceptions and adoption of the technique.
For some patrticipants, it was assessment deadlines that motivated them to
‘get to study’. When enquired if a looming assessment deadline could have
sufficed to ensure focus and prevent multitasking, five participants attributed
several aspects of the PT® (e.g. deferring potential interruptions during

pomodoros by writing them down) that contributed in managing multitasking.

The next chapter discusses the analysis presented in this chapter to answer
the main research question i.e. ‘how might the use of the PT® help previously
struggling undergraduate students better manage technology-based
multitasking when undertaking independent study in a higher education

setting?’.
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Chapter 7- Discussion

7.1 Introduction

The previous chapter addressed the research sub-questions. In this chapter, |
draw together an answer to the overarching research question (section 7.2). |
then relate the findings of this thesis to the three areas of literature introduced
in chapters 2 (literature review) and 3 (The Pomodoro Technique® (PT)),
discussing their congruence and departure, and therefore establishing my
contribution to the scholarship. The three areas of literature | reviewed in
chapters 2 and 3 were ‘reasons for multitasking’ (section 2.2), ‘strategies for

managing multitasking’ (section 2.3), and ‘evaluation of the PT® (section 3.4).

7.2 How might the use of the PT" help better manage
technology-based multitasking during independent study?

In this section | answer the main research question of this study, i.e. ‘How
might the use of the PT® help previously struggling undergraduate students
better manage technology-based multitasking when undertaking independent

study in a higher education setting?’

To address the research question, | first gained an understanding of the
context of my research, i.e. the reasons my participants engaged in
multitasking. As detailed in section 6.2, when participants were engaged in
independent study using technology, they not only multitasked due to
technology-based reasons (such as notifications for non-study-related

activities on mobiles) but also due to non-technology-based reasons (such as
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interruptions by family and friends, non-study-related thoughts). In some
instances, loss of focus due to a non-technology-based reason caused
participants to pursue a non-study-related activity on their mobiles/computer.
Participants’ affective states (self-efficacy and motivation) was also a

contributory factor to their multitasking.

When answering the research question | not only report on how different
constituent aspects of the PT® contributed in enabling participants to manage
multitasking but also look at different contextual factors that govern the

effectiveness of the PT® in managing multitasking.

All participants who used the technique until the end of the study reported that
they found that it helped in managing multitasking, and all of them intended to
use it in the future. However, there was no consensus amongst participants on
how the technigue helped them in managing multitasking, with participants
finding different aspects of the technique useful. In addition, the effectiveness
of the technique in helping participants manage multitasking was found to be

governed by a number of contextual factors.

7.2.1 Contribution of different aspects of the PT" in enabling participants to
manage multitasking

As detailed in section 6.4, different participants found different aspects of the
technique useful in enabling them to manage multitasking. The different
aspects of the PT® helped participants in managing multitasking in the

following ways:
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Listing non-study-related tasks on the activity inventory and to-do-today
sheets helped two participants schedule study slots that avoided times where
they were required to undertake non-study-related activities, in turn lowering
the possibility of interruption from those activities. The pomodoro kitchen/egg
timer served either as a visual or aural reminder (through ticks) that one was

in the middle of a pomodoro and was not supposed to multitask.

Noting down potential interruptions (e.g. urge to check social media activity) in
the to-do-today sheet and resuming study-related activity helped in deferring
them. The prospect of voiding a pomodoro and re-doing it served as an
incentive not to multitask. The duration of the pomodoro made it easier to
defer potential interruptions. Breaks between pomodoros and activities
pursued during these appeared to have addressed the ‘need for break’, ‘not
able to study for long periods of time’, and ‘pleasure and mood regulation’

reasons for multitasking.

Taking measures to minimise interruptions before commencing study-related
activities (a refinement introduced to the technique) appeared to reduce
multitasking, especially those associated with notifications for non-study-
related activities from phones, or study environments rife with external
interruptions such as interruptions by friends. Review and reflection on
records of multitasking and interruptions in the to-do-today sheets (a
refinement introduced to the technique) resulted in participants identifying
some of the factors contributing to their multitasking and so enabled them to

take measures to address those.
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7.2.2 Contextual factors governing the effectiveness of the PT® in managing
multitasking

As detailed in section 6.5, my analysis of participant data found a range of
factors governing the effectiveness of the PT® in managing multitasking, which

are summarised here:

None of the participants used the technique in its original form. Refinements
were introduced in light of participants’ experiences and feedback. In addition
to the above, as detailed further in section 6.5.8, for six participants the
technique was only useful when they introduced changes of their own to suit
their needs (P1, P2, P4, P9, P10, P11) and/or chose not to follow some of the
rules (P1, P4, P6, P9, P10, P11). Examples included merging activity
inventory and to-do-today sheets (P2, P11) and not voiding pomodoros when

the interruption was viewed as not impacting their focus (P4).

Six participants (P1, P2, P4, P8, P9, P10), on some occasions, did not appear
to benefit from the technique as they did not appear to adhere to the
technique’s rules. As detailed further in section 6.5.5, these rules are not the
same as those referred to in the previous point, which participants did not
follow because they did not find these useful. Reasons for multitasking such
as ‘notifications for non-study-related activities’, ‘getting reminded of a non-
study-related activity’ and ‘convergence of platform for study and non-study-
related activities’ (e.g. recommendations for non-study-related videos next to
study-related videos) appeared to persist where participants did not follow the

technique.
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Participants needed to allow time to get used to the PT® before they were able
to accrue its benefits. Examples included allowing time to: avoid multitasking

due to ‘out of habit’, get familiar with ticking sound of the pomodoro timer, and
allow family members to be accustomed to the rule of the pomodoro not to be

interrupted.

One of the refinements to the PT® required participants to minimise the risk of
interruption before commencing study. However, this was a futile effort for
some patrticipants, especially when platforms for study and non-study-related
activities converged (e.g. mobile communication apps used for both study and

non-study-related conversation).

The PT® appeared not useful in managing reasons for multitasking that were
beyond the learner’s control, e.g. interruptions by friends/family. The
technique was not useful in managing multitasking when working in groups.
The technique appeared to be not helpful in deferring non-study-related

thoughts.

Several aspects of the PT® (e.g. recording of successful pomodoros)
appeared to increase participants’ motivation and/or self-efficacy thereby
making it less likely they would multitask. There were some interruptions for
which participants’ motivation was greater than the motivation arising from the
penalty of voiding a pomodoro and the reward for completing a pomodoro
(e.g. multitasking due to peer expectations). It was also found that

participants’ self-efficacy and motivation was determined by several factors
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(e.g. managing work and study, dissatisfaction with teaching quality as
detailed further in section 6.5.4). This in turn impacted how effectively the
technique was used (e.g. not returning to study after a shorter or longer
break). The PT® did not appear to have an impact on participant behaviour in

the presence of these factors.

For some participants, the PT® was not required when assessment deadlines
were close, as time pressure sufficed for them to prevent multitasking. For
others, it was the assessment deadline that motivated them to ‘get to study’
and use the PT®. Unnecessary complications in the PT® and the way
instructions were presented impacted the technique’s conceptions, adoption

and effectiveness.

Perceived advantages of the PT® other than helping in managing multitasking
(e.g. helping in ‘getting to study’, organisation and planning) positively
impacted perceptions and adoption of the technique for some participants. On
the other hand, three other participants stopped using the PT® as their

challenge was not multitasking but ‘getting to study’.

Some of the reasons for multitasking that were only reported in DBR cycle 1
may not have been reported when the PT® was used, not because the
technique addressed them but because participants who mentioned these left
the study in cycle 1 or 2. Nevertheless, to support students struggling with
multitasking using the PT® will involve having an appreciation of their context

and an ongoing conversation with them about how they are using the PT®,
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which aspects they are finding useful, and how it could be tailored to suit their
needs. The technique may not always be effective in enabling its users to
manage multitasking by itself, and may have to rely on contextual factors to

have the desired outcome.

7.3 Contributions to the literature on reasons for multitasking

The literature presents a wide range of reasons students multitask during
study-related activities. However, as highlighted in section 2.4, my concerns
about many of the studies were around conceptions of multitasking employed
and limited the data collection methods for investigating it. These included
adopting an application/device-based conception of multitasking (rather than
task/goal-based) and methods employed to collect data (i.e. self-reporting
data, non-natural settings, a focus on quantitative rather than qualitative or
mixed data collection methods, and a data collection period not sufficiently
longitudinal).

7.3.1 Points of commonality with existing literature

A few of the reasons why my participants multitasked are in congruence with
findings from previous studies. For example, as mentioned in section 6.3.2.3,
participants reported reasons for multitasking that point to low motivation
and/or self-efficacy (e.g. study-related tasks being ‘boring’ or causing
frustration). This is in line with research, discussed in sections 2.2.2 and 2.2.3,
that found low motivation (Baron 2008, Adler and Benbunan-Fich 2013, Rosen
et al. 2013a, Hwang et al. 2014, Calderwood et al. 2014, Levy 2016, Kim et al.

2017, Le Roux and Parry 2019, Deng 2020) and self-efficacy (Adler and
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Benbunan-Fich 2013, Calderwood et al. 2014, Whittaker et al. 2016, Kim et al.
2017, Deng 2020) for study-related tasks as a reason for multitasking.
Conversely, both my participants (as reported in section 6.3.1.4) and other
research (Thompson 2015, Deng 2020) found high self-efficacy for study-
related tasks (e.g. feeling ‘confident’) as a reason for multitasking as well.
Another example of congruence is that four of my participants alluded that
they were more likely to multitask due to wide prevalence, easiness and
instantness of technology (as reported in section 6.3.1.5), which corroborates
with findings (reported in section 2.2.1) from Jeong and Fishbein (2007),

Zhang and Zhang (2012), Lin (2013), and Kononova and Chiang (2015).

Similar points of congruence can be found regarding the reasons related to
acting out of habit (Wang and Tchernev 2012, Zhang and Zhang 2012, Hwang
et al. 2014, Levy 2016, Kim et al. 2017, Le Roux and Parry 2019, Deng 2020),
seeking entertainment/enjoyment and mood regulation (Zhang and Zhang
2012, Hwang et al. 2014, Kononova and Chiang 2015, Levy 2016),
notifications (e.g. phone vibration) for non-study-related activities on digital
devices (Rosen et al. 2013a, Carrier et al. 2015, Levy 2016, Le Roux and
Parry 2019, Deng 2020, Murray et al. 2020), absence of deadline or time
pressure (Kim et al. 2017, Wu and Xie 2017, Le Roux and Parry 2019, Deng
2020), doing something else while waiting for the computer to respond (Zhang
and Zhang 2012, Levy 2016, Deng 2020), absence of or need for breaks
(Guinness et al. 2018), and getting reminded of non-study-related activities

(Zzhang and Zhang 2012).
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7.3.2 Findings in the literature that did not appear in my findings

Some contributory factors to multitasking that have been reported extensively
in literature were not reported by my participants. The most note-worthy of
these are psychological problems and social difficulties (section 2.2.8),
addiction (section 2.2.9), and personality traits (reported in section 2.2.7) that
include aspects such as polychronicity, neuroticism, sensation-seeking and
impulsivity. In section 2.2.6, | reported that desire for sociability and the need
to keep in touch with other people have been found to be a predictor of
multitasking (Zhang et al. 2013, Hwang et al. 2014, Kononova and Chiang
2015, Kim et al. 2017). On the other hand, some of the reasons my
participants multitasked that were related to other people, i.e. to check if they
had been contacted on the phone by others or because they felt obliged to
respond timely to peers, are not in my view the same as desire for sociability

and the need to keep in touch with others.

7.3.3 Findings of this research that were not reported in the literature

Additionally, | unpacked some aspects of the multitasking phenomenon which
have either not been reported in literature before or not in sufficient depth.

These themes are presented below.

7.3.3.1 Convergence of platform for study and non-study-related activities

| found the convergence of technologies for study and non-study-related
spaces to be a contributing factor for multitasking, i.e. participants are more
likely to multitask just because the same platform provides access to both
study and non-study-related activities (reported in sections 6.3.1.6 and

6.3.2.4). Examples reported by participants included switching to non-study-
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related content being recommended next to a study-related video on a video-
sharing website (YouTube), study-related search on a search engine giving
non-study-related search results, non-study-related ‘tabs’ from previous
browsing sessions being opened when a web browser was switched on, a
background music track being used to aid study advancing to a distracting
song, and study-related messaging on messaging services (e.g. WhatsApp)
resulting in conversations delving into non-study-related conversation with
either the same person or a different person. In most of these instances
participants appeared to have switched to non-study-related tasks when they
received stimuli and not because they actively pursued non-study-related
activities. It can be deduced from the above that participants would not have
engaged in multitasking in these instances if platforms for study and non-
study-related activities were different, e.g. separate messaging services were

used for study and non-study-related conversations.

Although none of the research studies exploring students’ experience of
multitasking has reported the convergence of study and non-study-related
platforms as a contributing factor for multitasking, studies in some other areas
of literature do report this phenomenon. Hillstrom and Chai (2006), for
example, present a review of findings of what distracts visual attention and
report on the following contributing factors: a) distinctiveness of stimuli; b) the
intention and motivation of the user; ¢) memory for previous encounters with
similar displays; and d) the perceptual organisation of displays. It can be
argued that recommendations for non-study-related videos next to study-

related video, search results for non-study-related content amongst study-
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related content, and non-study-related messages amongst study-related
messages, are all distinct stimuli that are organised next to study-related
content. If the stimuli are familiar and participants’ memory of it is pleasurable
and/or it is important to them, participants will pursue the stimuli especially

when their motivation for it is greater than that for study-related activity.

My findings also lend some support from findings of a study tracking the digital
experiences of 37,000 high school and university students in the UK and
abroad which found that 23% of HE learners reported getting ‘easily
distracted’ when digital tools were used in their course (Newman et al. 2018).
However, unlike my findings, Newman et al. do not provide details of how and

why the use of digital tools results in distraction.

The implication of this finding is that scholars interested in student multitasking
need to be better aware of this convergence between study and non-study-
related spaces, and might benefit from making links with other areas of
research that already consider such issues (Hillstrom and Chai’s (2008) work,
for example, is located in the scholarship on human visual processing).
Another implication of this finding is that the use of those tools that are usually
used by students for non-study-related activities (e.g. social media) should be

carefully considered in education.

7.3.3.2 Multitasking is not technology-based only

As | reported in section 2.2, the literature on multitasking focuses on
multitasking that is technology-based. The only exception was Thompson
(2015) where a participant reported that it was people rather than technology
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that was the main source of distraction for them. In fact, a number of studies
explicitly state that the focus of their studies is technology-based multitasking
or media multitasking. Although the focus of my research was to determine
reasons students multitask between study and non-study-related activities
when working on digital devices, my findings differ from the literature in that
my participants’ multitasking was technology as well as non-technology-based
— the two could not always be separated, with non-technology-based
multitasking frequently influencing technology-based multitasking. Further,
unlike earlier research that only found disruption by people and noise as a
source for multitasking (Thompson 2015, Levy 2016) my findings also
unpacked other aspects of non-technology-based multitasking. These
included study-related face-to-face conversation with coursemates/friends
extending to non-study-related conversation (section 6.3.1.3) and non-study-
related thoughts (section 6.3.2.9) that occupied some participants’ minds

during study-related activities.

What makes it important to uncover non-technology-based factors for
multitasking is the frequency of its occurrence - as can be seen from section
6.2 and specifically Table 6.1, an unconducive study environment was the
second most-cited reason for multitasking by participants when not using the
PT® and the main reason why participants multitasked during a pomodoro
when using the PT®. In addition, as reported in sections 6.3.1.9 and 6.3.2.2, |
found that some participants switched to technology-based multitasking due to
non-technology-based multitasking, e.g. a physical interruption by a

friend/family member causing a participant to ‘lose focus’ or break their ‘flow’,
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and as a result switching to a non-study-related activity on their phone (non-
study-related activities on the phone, whether they involved family members

and friends, were considered technology-based multitasking).

As reported in section 6.3.2.9, it emerged from responses of two participants
that even when they were not switching to a non-study-related activity, they
were not focusing on a study-related task due to non-study-related thoughts,
e.g. about a person or an event. Non-study-related thoughts as a reason for
multitasking have not been widely reported in other research on multitasking
in academic settings. Although some students of Levy (2016) did report their
mind ‘wandering’ during their primary tasks, it was not always clear if the
setting was academic-related (e.g. Levy’s students observed their own
behaviour when performing and/or trying to focus on undertaking tasks such
as email/texting). One partial exception is the work of Deng (2020), who
observes in passing a participant alluding to their mind wandering, which was
a result of ignoring notifications on their phone, leading them to think what
those notifications were about. However, Deng did not explore this issue
further. One might argue that non-study-related thoughts may not be
considered as multitasking by other studies. However, | have considered them
as multitasking for the following reasons: firstly, non-study-related thoughts
are off-task behaviour which match my conception of multitasking. Secondly,
non-study-related thoughts can hijack executive control for its own attainment
in turn impeding performance of executive function task (Marien et al. 2012).
So even if a student is not multitasking to a tangible non-study-related activity,

they are not focusing on the task. This in turn defeats the spirit with which this

215



research was pursued in the first place, i.e. to help students overcome the
negative impact of multitasking. At this point, one may also question the
difference between internal interruptions (e.g. an internal urge to access social
media) and non-study-related thoughts. In my view the former are thoughts
that can result in ‘tangible’ multitasking, whereas the latter only consumes the
executive control and does not result in ‘tangible’ multitasking; though such
issues are beyond the direct remit of this project, they would seem to warrant

further investigation.

The implication of this finding is that technology forms one aspect of
multitasking during study-related activities and in some instances non-
technology-based multitasking can influence technology-based multitasking.
Therefore, any strategy to help students manage multitasking should take into

account both technology and non-technology-based multitasking.

7.3.3.3 Convergence of non-study-related activities on a phone

One patrticipant reported that if they multitasked to a non-study-related
application on a phone, they were likely to check updates for other non-study-
related applications as well. No other study on students’ experience on
multitasking has uncovered the convergence of non-study-related activities on
a phone as a contributing factor to multitasking. However, this aspect of
multitasking appears reasonable in light of findings by Ofcom (2017) which
report that 16-24 year olds (the demographic group of my participants) have
their leisure/non-study-related activities converging on the phone, including

accessing content, gaming, instant messaging and social networking. As this
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reason for multitasking was not reported in experiences of other participants,

these are of interest and hence further study is warranted.

7.3.3.4 Nature of study-related task

My research is the first of its kind to report the nature of the study-related task
as a contributing factor for multitasking, although this was reported by one
participant only. The participant said that they were more likely to multitask
when drafting assignments compared with when they were searching for
research papers. The participant said that this was because their mind was
more likely to ‘drift’ when they had to think about what to write in the

assignment.

Although earlier literature did not report this factor as a reason for
multitasking, the participant’s behaviour could be explained through other
areas of literature on motivation and self-efficacy. Participants’ motivation and
self-efficacy vary from task to task (Bandura 1997, Schunk 2012) and hence it
may be the case that a participant’s self-efficacy for tasks involving having to
think and write original text is lower than that of searching for research papers,
making them more likely to multitask when engaged in the former rather than
the latter. Furthermore, one is more likely to experience obstruction when
having to draft an assignment requiring creative thinking compared with
searching for research papers, and this obstruction, resulting in reduction in
self-efficacy, is more likely to lead one to multitask (Adler and Benbunan-Fich
2013). Nevertheless, this reason for multitasking is of interest because it was

reported by one participant only, and further study is required to explore this.
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7.4 Contributions to the research on strategies for managing
multitasking

As the strategy for managing multitasking evaluated for this research was the
PT®, this section will compare my findings of the evaluation of the technique
with literature pertaining to strategies for managing multitasking (section 2.3)

as well as evaluation of the PT® (section 3.4).

In the review of literature in chapter 2 and specifically in section 2.4.2.1, |
reported that there was a dearth of evidence-based advice on ways
multitasking can be managed effectively during independent study. This is
especially significant because the majority of study time for a UK university
student is expected to be self-managed — for a 15 credits module in the first
year, a student is expected to spend, per week, roughly 2-3 hours on taught
study, 4-5 hours on self-managed directed study (including preparatory and
assessment tasks), and 3-4 hours on self-managed independent study
(University of Hertfordshire 2016). Besides lack of evidence for effectiveness, |
also pointed out methodological shortcomings (section 2.4.2.2) and the limited
practical value (section 2.4.2.3) of some of the research involving formal
evaluations of strategies for managing multitasking. In section 3.4.1, | also
highlighted the lack of evaluation of the PT® in managing multitasking in

academic contexts.

This primary contribution of this research study is that it is one of the first of its
kind that explores the effectiveness of a strategy (i.e. the PT®) to help

students manage multitasking between study and non-study-related activities
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during independent study when working on computer-based devices. In
addition, the technique has been refined in light of participant feedback and
requirements as well as being evaluated for a long duration to ensure it was

tested for a range of situations and circumstances.

Due to lack of evidenced-based strategies for managing multitasking as well
as evaluation of the PT®, there is not much congruence between previous
literature and my findings (presented in section 7.2) on how the PT® might as
a strategy to better help students in managing technology-based multitasking
when undertaking independent study. The only points of congruence are with
the literature reported in sections 2.3.2 and 2.3.5. In section 2.3.2, | presented
evaluation of computer applications and web-plugins (Kim et al. 2016,
Lottridge et al. 2016, Rooksby 2016, Whittaker et al. 2016) that informed users
of their multitasking behaviour and patterns, in turn prompting them to reflect
on how to avoid a repeat of the behaviour in the future. Although participants
of my study did not employ a computer application to track their computer
usage during pomodoros, the findings of my study are similar to the literature
in that review of and reflection on voided pomodoros and interruptions helped
some patrticipants to identify and take measures to minimise multitasking in
future pomodoros (reported in section 6.4.7). Of the former research studies,
Whittaker et al. (2016) reported that some participants were reminded not to
multitask merely by seeing the interface of the study (section 2.3.5). My
findings reported in section 6.4.2 are similar to these in that some participants
were reminded not to multitask either by just seeing the timer or by hearing

the ticks of the timer.
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A further contribution of this study is that it verified some of the strategies for
managing multitasking reported in the literature (section 2.3) that also formed
part of the PT® but for which evidence of their effectiveness in managing
multitasking was not provided. These strategies for managing multitasking
include taking measures to minimise multitasking before commencing study
such as maintaining boundaries between study and non-study-related
activities (Winter et al. 2010, Nash 2014), employing pre-scheduled breaks
involving non-study-related activities (Jones and Healing 2010, Park 2014,
Murray et al. 2020), and setting rewards for oneself for not multitasking (ibid)
(although some students of Levy (2016) did report maintaining of boundaries
between study and non-study-related activities useful in managing

multitasking, it was not clear if the strategy was used in academic settings).

A suggestion to manage multitasking by Nash (2014) was to break larger
tasks into smaller tasks. Although my participants did not report this to be a
factor contributing to manage multitasking, it was suggested that breaking
larger tasks into smaller tasks increased self-efficacy for the study-related task

(section 6.5.4) making it more unlikely that they would multitask.

The study also verifies some of the claims on the effectiveness of various
aspects of the PT® in the literature as well as wider discourse (e.g. blogs)
(reported in section 3.4) that were not backed up by evidence. These claims
about aspects of the PT® included deferring potential interruptions by writing
them down (Cirillo 2013, Babuata 2015), the prospect of voiding an

interruption serving as an incentive not to multitask (Cirillo 2013), the record of
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interruptions serving as a basis for reflection on how to minimise interruptions
in future pomodoros (ibid), and the inability of the PT® to be effective in
preventing multitasking when the environment for study or work is

unconducive (Dziubinski 2015, Roche 2018).

In the following paragraphs, | discuss how some of my findings pertaining to
the effectiveness of the PT® as a strategy to manage multitasking relate to

and/or are explained by other areas of literature.

In section 6.4.6, | provided an analysis of how breaks between pomodoros
appeared to be one of the factors that governed the effectiveness of the PT®
in preventing participants from multitasking. My analysis is supported by
findings from Rosen et al. (2012) who report that in-class trials allowing one-
minute technology breaks followed by a fifteen-minute study period boosted
students’ attention and improved their learning. “Technology breaks’ can aid in
removing internal and external distractions, they explained, because they
allow students opportunities to control an internal urge to obsess over what
they might be missing out. Similarly, Patry et al. (2007), who used self-
determination theory to investigate how students use leisure activities to cope
with difficult tasks, reported that incorporating leisure activities in the overall
study plan generated positive feelings, restored depleted resources, and
helped study participants cope with and regulate demanding tasks and

manage time effectively.

In section 6.4.4, | reported deferring of potential interruptions by writing them

down as one of the aspects of the PT® contributing to its effectiveness in
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managing multitasking. This is supported by findings of McFarlane (2002) who
explored the effectiveness of negotiating interruptions in user interface design.
McFarlane presented thirty undergraduate students with experimental
conditions implementing four methods of coordinating interruptions. These
were immediate (participants were interrupted with a new task directly
regardless of the state of the primary task), negotiated (participants were
given notification of availability of a secondary task and given control over
when they would like to handle it), mediated (the software program calculated
participants’ workload on primary tasks and presented an interrupted task
when workload was low), and scheduled (interruptions were presented
according to a prearranged schedule). Of the four experimental scenarios,
participants performed best in the task where the user interface design

allowed them to negotiate interrupting tasks.

In section 6.5.4, | reported that participants alluded to some aspects of the
PT® increasing their motivation and/or self-efficacy which in turn could prevent
multitasking. These included breaking down tasks into smaller sub-tasks and
marking a successful pomodoro by an ‘X’. These findings are supported by
research that has explored the relationship between goal achievement and
rewards with motivation and self-efficacy. Dividing a goal into sub-goals
increases the proximity of sub-goals, makes them explicit and making it easier
to judge progress towards them, and provides immediate guidance for
performance. This in turn increases the motivation and/or self-efficacy to
achieve these sub-goals (Bandura and Schunk 1981, Schunk 1985, Steel and

K6nig 2006). Eight participants reported that marking successful pomodoros
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by an ‘X’ was found rewarding and motivating and generated feelings of
accomplishment. Rewards when linked with students’ accomplishments have

been found to increase motivation (Schunk 1984, Bandura 1986).

| reported in section 6.5.4 that a limitation of the PT® was that it was unable to
address some of the factors that resulted in low self-efficacy and motivation
for study-related activities such as teaching quality and delivery which in turn
made participants more likely to multitask. This corroborates with findings of
research related to multitasking in face-to-face and online classes which
report that multitasking during class (Bolkan and Griffin 2017) and lack of
participation in activities of an online course (Xie et al. 2006) was a function of

instructor’s teaching and the experiences of boredom it produced.

The convergence of my findings with other areas of literature suggests that
scholars working on strategies for managing multitasking should consider
scholarship in these other areas (McFarlane’s (2002) work, for instance, is
located in user interface design whereas research by Bandura and Schunk
(1981), Schunk (1984) and Bandura (1986) is located in the field of self-

efficacy and motivation).

7.5 Contributions to evaluation of the Pomodoro Technique®

Findings from evaluation of the PT® that relate to managing multitasking have
been discussed already in section 7.4. This section therefore discusses those
findings from the evaluation of the PT® that are about the broader use of the

technique itself, rather than its effectiveness in managing multitasking.

223



In section 3.4.1, | highlighted a lack of evaluation of the PT® in managing
multitasking in academic contexts. Furthermore, none of the research
evaluating the PT® explicitly stated research methods employed to collect data
and to evaluate the technique. The only exception is the study by Almalki
(2020) (reported in section 3.4), which was published after the data collection
period of this study had ended, and evaluated a tool based on the PT® that
was developed with the aim of reducing procrastination amongst students.
The contribution of this research in the evaluation of the PT® is that it is one of
the first research that has evaluated the technique in academic contexts,
explicitly stating the evaluation methodology, and determining how the
technique is used for a prolonged period of time, capturing different situations

and circumstances.

In view of the above, there were few evidenced-based findings in the literature
that had a congruence with findings of this study. These include participants
preferring to adjust the duration of pomodoros and breaks (section 6.5.8), and
merging pomodoros (section 5.3.3), which were all reported by participants of
Almalki (2020). However, a further contribution of this study is that it verifies
some of the claims about the PT® - in the literature and the broader discourse
such as blogs (as reported in section 3.4) - that were not previously backed up
by evaluatory evidence. For instance, Martini (2014) notes that many
practitioners of the PT® violate a number of its rules (e.g. not taking a break
after a pomodoro ends, not voiding pomodoros). Findings of this research
study similarly reveal that participants did not follow the rules of the technique

(section 6.5.5).
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Likewise, some discourse on the PT® claims that the requirement to abruptly
end pomodoro breaks the ‘flow’ or ‘momentum’ (Vardy n.d., Dziubinski 2015,
Roche 2018). For similar reasons, a few of my research participants also
reported continuing, or wishing to continue, to work on study-related tasks
even after the pomodoro ended (as reported in section 5.4.2.6, not ending the
pomodoro abruptly was incorporated as a rule in the PT® following participant

feedback).

Other claims about the PT® made by Cirillo (2013) were also verified by this
study. These included ticks of the pomodoro timer being annoying initially and
requiring time for users to get used to (section 6.5.6), egg/kitchen timers not
suitable for shared study spaces (sections 5.3.5.2 and 5.4.5.2), not returning
to study after the shorter or longer break when the intention was to study
further (sections 5.3.5.6 and 5.4.5.6), and some potential interruptions only
interesting or urgent during the pomodoro and losing their appeal once the

pomodoro ended (section 5.3.5.4).

One claim about the PT®, however, diverged from my findings. The author of
the PT® claims that the ideal duration of the pomodoro is twenty to thirty-five
minutes, with forty minutes as the maximum upper limit (Cirillo 2013). My
findings differ in that duration of pomodoros that participants reported worked
for them routinely ranged from twenty-five minutes to forty-five minutes
(section 5.4.3), with one participant reporting positively on combining two

pomodoros on occasions (section 5.3.3).
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Some of my findings were not reported by either other literature or the wider
discourse about the PT®. These included the activity inventory sheet (section
5.3.5.8) and duration of pomodoro (section 5.5.5.6) helping in ‘getting to
study’, the terminology ‘unplanned and urgent’ in the activity inventory sheet
(section 5.5.5.9) and making the distinction between internal and external
interruption causing confusion (section 5.3.5.9), the activity inventory sheet
helping in planning and organising study-related activities (section 5.3.5.8),
and seeing the list of all tasks in the inventory sheet that one needed to

undertake as ‘off-putting’ (section 5.3.5.1).

In the following paragraphs, | discuss how some of my findings pertaining to
the evaluation of the PT® relate to and/or are explained by other areas of

literature.

| reported in section 6.5.10 how the activity inventory sheet served as a
reminder for study-related tasks for two participants making it more likely that
they would be undertaking it. This corroborates with findings of Schunk
(1985), who explored relationship between goal setting and self-efficacy, that
setting goals for oneself (which is what the activity inventory sheet entails)
brought increased commitments to complete the tasks associated with the

goals.

| reported in section 6.5.11 that recording the number of completed tasks and
any multitasking made participants aware of their progress, and review of the

to-do-today sheet at the end of the day enabled one participant to identify
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‘productive’ times of the day. This corroborates with advantages of the ‘un-
schedule’, similar to the PT®'s activity inventory and to-do-today sheets: Burka
and Yuen (2008) posit that one of the ways the un-schedule helps one
achieve goals is by enabling self-monitoring of how time is actually managed

and spent.

In section 5.5.5.7.5, | mentioned that one participant who earlier requested
extending the duration of the shorter five-minute break between pomodoros to
fifteen minutes later said that this was a ‘waste of time’ during examination
lead-up times. When probed if this was not a ‘waste of time’ outside of the
examination period, the participant said that they wanted longer breaks due to
‘procrastination and laziness’ and because they were not motivated by the
study-related task. So the break was not being used to replenish cognitive
resources but for procrastination and task avoidance purposes. This
behaviour seems to resonate with the assertion of Patry et al. (2007) that too
much time devoted to leisure activities can be a means to avert tasks and

goals and may hinder regulation of cognitive resources.

| reported in section 5.4.3 that one participant did not void pomodoros when
they considered an interruption as not impacting their focus on study-related
activities (e.g. quickly handing-over a mobile charger to a peer requesting it).
This can be explained in my view by the concept of ‘automaticity’ (Just et al.
2008) where tasks which are familiar and repeated cause the brain to rewire
and are transferred from high to low cognitive load, in turn letting a person do

one task while focusing on the other task.
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7.6 Conclusion

This is one of the first studies that have elicited evidence-based advice on
how students can be supported in better managing multitasking when
undertaking independent study. The study is also the first formal evaluation of
the strategy employed for this study, i.e. the PT® in an academic context. It
was found that supporting students struggling with multitasking using the PT®
involves having an appreciation of their context and an ongoing conversation
with them about how they are using the PT®, which aspects they are finding
useful, and how it could be tailored to suit their needs. Therefore, there was
Nno consensus amongst the participants on how the technique was useful to
them with different participants finding different aspects of the technique
helpful. Further, the technique may not always be effective in enabling its
users to manage multitasking by itself, and may have to rely on contextual
factors to have the desired outcome, such as a study environment devoid of
interruptions that they not always had control over, sources of motivation in

the form of assessment deadlines, and the quality of teaching received.

The research uncovered a number of reasons for multitasking that were not
reported by previous research on technology-based multitasking. For
instance, multitasking between study and non-study-related activities was not
always due to technology and external factors other than technology were a
considerable contributor. This research study has also been the first to identify
the various ways in which convergence of technology for study and non-study-

related activities contributes to multitasking.
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In each of the three areas of literature to which the findings of my study make
a contribution, | report how these relate to or are explained by other areas of
literature. Examples include multitasking due to convergence of study and
non-study-related platforms explained by research in human visual
processing, breaks between pomodoros as an effective strategy to manage
multitasking supported by similar strategy used in-class as well as research
employing self-determination theory to investigate the use of leisure to cope
with difficult tasks, effectiveness of deferring of potential interruptions during
pomodoros supported by research into coordinating and negotiating
interruptions in user interface design, and possible contribution of breaking
down of tasks into sub-tasks and marking successful pomodoros by an ‘X’ in
reducing multitasking explained by research into relationship of goal
achievement and rewards with motivation and self-efficacy. Convergence of
my findings with those from other areas of literature indicate the need for
scholars working on multitasking and strategies to manage it to draw more
extensively on scholarship from other areas (the only exception is work by
Calderwood et al. (2014) who investigated students’ multitasking behaviour
during independent, self-directed study through the lens of task motivation and

self-efficacy).

In the following chapter, | conclude this thesis by providing a summary of the
research findings, and reflect on limitations and broader implications of my

work on policy, practice and future research.
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Chapter 8- Conclusion

8.1 Introduction

In the concluding chapter I first remind the readers about the objective of my
research, and how that objective was approached. | then summarise the
findings of this study that | interpreted from the data and acknowledge some
limitations of the work. Next, | outline my contribution to new knowledge. To
close the chapter | discuss the implications for policy, practice and future

research.

8.2 Research objective

The objective of this research was triggered by my recognition of the
phenomenon of multitasking between study and non-study-related activities
amongst students and its adverse impact on their assessment outcomes. The
challenge of multitasking is not helped by the popularity of the ‘digital
native’/'Net Gen’ argument which posits that the current generation of
university students is automatically proficient in the use of technology,
including an ability to multitask across technological devices, just because
they grew up using ubiquitous technology. Reviewing the literature revealed a
lack of evidenced-based advice for struggling students to better manage
multitasking between study and non-study-related activities. The review also
revealed shortcomings of existing research on multitasking with respect to
conceptions of multitasking employed and limited data collection methods for

investigating it.
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In view of the above, my objective for this research was to evaluate the
effectiveness of the Pomodoro Technique® (PT) in helping undergraduate
students at a UK university better manage multitasking when undertaking
independent study. The technique was selected as an intervention for this
study due to its alignment with existing practice and recommendations for
managing multitasking, as well as my own practice. In concordance with my
ontology and epistemology, discussed in section 4.2, | employed design-
based research (DBR) to achieve my research objectives. This involved
gaining an appreciation of my research participants’ contexts and what caused
them to multitask, and having an ongoing conversation with them about how
they used the PT®, which aspects they found useful, and collaborating with
them to tailor the technique to suit their needs. Data collected across four
DBR cycles over eight months was presented in detail. From the analysis of

these data | argue a number of key findings.

8.3 Research findings

Participants multitasked due to a range of reasons, as highlighted in Tables
6.1, 6.2 and 6.3. Although the focus of this research was technology-based
multitasking, | also found non-technology-based reasons for multitasking
(such as interruptions by family and friends, non-study-related thoughts),
which in some instances caused participants to engage in technology-based
multitasking. Other important reasons for multitasking included the
convergence of study and non-study-related platforms, the convergence of
non-study-related activities on a phone, and the nature of the study-related
task. Reasons for multitasking found by this study as well as reported by the
literature have been highlighted in Figure 8.1. The box ‘factors impacting low
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Reasons for multitasking that can be found both in the
literature and this study

Low motivation (Baron 2008, Adler and Benbunan-Fich 2013,
Rosen et al. 2013a, Hwang et al. 2014, Calderwood et al.
2014, Levy 2016, Kim et al. 2017, Le Roux and Parry 2019,
Deng 2020)

Low self-efficacy (Adler and Benbunan-Fich 2013, Calderwood
et al. 2014, Whittaker et al. 2016, Kim et al. 2017, Deng 2020)

High self-efficacy (Thompson 2015, Deng 2020)

Ease of multitasking (Jeong and Fishbein 2007, Zhang and
Zhang 2012, Lin 2013, Kononova and Chiang 2015)

Out of habit (Wang and Tchernev 2012, Zhang and Zhang
2012, Hwang et al. 2014, Levy 2016, Kim et al. 2017, Le Roux
and Parry 2019, Deng 2020)

Pleasure and mood regulation (Zhang and Zhang 2012, Hwang
et al. 2014, Kononova and Chiang 2015, Levy 2016)

Notifications for non-study-related activities on digital devices
(Rosen et al. 2013a, Carrier et al. 2015, Levy 2016, Le Roux
and Parry 2019, Deng 2020, Murray et al. 2020)

Absence of deadline/Time pressure (Kim et al. 2017, Wu and
Xie 2017, Le Roux and Parry 2019, Deng 2020)

Need for break (Guinness et al. 2018)

Getting reminded of non-study-related activities (Zhang and
Zhang 2012)

Disruption by people (Thompson 2015, Levy 2016)

Waiting for the computer to respond (Zhang and Zhang 2012,| |
Levy 2016, Deng 2020)

Factors impacting self-efficacy and/or motivation

Reasons for multitasking found in my study but not established in
the literature

Reasons for multitasking that can be found in the
literature but not highlighted in this study

Convergence of platform for study and non-study-related activities

. Recommendation for non-study-related video next to study-
related video on a video-sharing website

e  Study-related search on a search engine giving non-study-
related search results

e  Non-study-related ‘tabs’ from previous browsing sessions
being opening automatically when web browser is started

e  Study-related conversation on messaging application delving
into non-study-related conversation

e  Default web browser landing page having links to non-study-
related content or activities

e  Background music track being used to aid study advancing to
a distracting song

Multitasking is not technology-based only

. Unconducive study environment

afesssnsannnnnnnnnnnnnn 3 ---1 Disruption by peOple I

o Noise in library

o Internet becoming unavailable

o  Phone not having silent mode

o  Call on home landline

o TV running in background

o  Studying in bed causing tiredness and making one
more prone to taking a ‘break’

3 bbb bbb bbbl ‘o) llli Delay in WebpageS Ioading I

. Non-study-related thoughts
e  Switch from study to non-study-related conversation

Peer expectations
To check if contacted by peers

| Convergence of non-study-related activities on a phone [r===*=*======*===22" o
| Nature of study-related task |eeeassseeeemsssrrmmmnssmmmmmssssrnrassirrsnasrennas

Psychological problems and social difficulties (Caplan and
High 2011, Przybylski et al. 2013, Rosen et al. 2013b)

Addiction (Carrier et al. 2015, Kononova and Chiang 2015)

personality traits (reported in section 2.2.7) that include
aspects such as polychronicity, neuroticism, sensation-
seeking and impulsivity.

Desire for sociability (Zhang et al. 2013, Hwang et al. 2014,
Kononova and Chiang 2015, Kim et al. 2017)

Design of computer-based gadgets and programs, and
hyperlinked information (Greenfield 2011, Judd and Kennedy
2011, Zhang and Zhang 2012, Murray et al. 2020)

Reward oneself after completing a portion of the task (Kim et
al. 2017)

Information seeking (Hwang et al. 2014)

Finding it hard to focus (Lin 2013)

Commonality of findings of this study with other areas
of literature

. I Human visual processing (Hillstrom and Chai 2008) I

-ICommunications market trends (Ofcom 2017) |

Motivation and self-efficacy (Bandura 1997, Schunk 2012,
-4Adler and Benbunan-Fich 2013)

. IUnavoidabIe external interruptions I """""""""" :

e Inability to attend lectures due to work

e  Lectures not audio-recorded
e  Lacking time for study due to working part-time

e Long commuting journey to university

. Unfavourable timetable

e  Lecture slides not revision-friendly

Figure 8.1 Reasons for multitasking found by this study and those reported in the literature (original work)
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motivation and/or motivation’ lists factors that were not reported to be the
direct cause of multitasking, but appeared to influence participants’ motivation

and/or self-efficacy, thereby making them more likely to multitask.

The study commenced with twelve participants in DBR cycle 1. As can be
seen from Figure 4.1, of these participants, ten attempted the PT® for the first
time in DBR cycle 2, and seven participants remained till the final DBR cycle
4. Table 8.1 shows how individual study participants used the PT® in each
DBR cycle (two of the twelve participants withdrew from the study after DBR
cycle 1). The row for each participant shows how their use of the technique
deviated from the technique instructions in terms of either not following the
rules of the technique and/or introducing changes to the technique of their
own. As stated in the sections 5.3.5.7, 5.4.5.7 and 5.5.5.7, readers are
reminded that participants’ experience of and feedback on several of the
refinements introduced to the PT® could not be elicited, so if a participant
appears to have not used a refinement, they may not have reported it but still
availed of it. Participants who remained until the end of the study reported
finding the PT® helpful in managing technology-based multitasking and
intended to use the technique in the future. However, participants did not have
consensus on how the technique helped them in managing multitasking.
Different participants found different aspects of the technique useful in
enabling them to manage multitasking. In addition, the technique helped some

participants manage multitasking in some contexts but not others.
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P1

P2

P4

P9

P11

P6
P10

P3
P7

P8

DBR cycle 2
» Used digital timer in a public space

» Interruptions not minimised occasionally
» NSR tasks not listed in AIS
» Used digital timer

» Interruptions not minimised occasionally
» Used digital timer

» Not availing shorter break occasionally
» Duration of shorter break reduced

» AIS and TDTS not used
» Duration of shorter break extended
» Duration of longer break extended

» AlS not used
» Duration of longer break extended

» Interruptions not minimised occasionally

*» Interruptions not minimised occasionally
» AIS and TDTS not used
» Timer not used

» Timer not used

» NSR tasks not listed in AIS
» Used digital timer
» Duration of longer break extended

» Duration of shorter break extended
» Duration of longer break extended

DBR cycle 3
» Used phone as timer
» Interruptions not minimised occasionally
» Completed pomodoro not recorded

» NSR tasks not listed in AlIS

»Used tablet as timer
» Pomodoro not voided if interruption not
distracting

» AlS not used
» Used phone as timer

» AlS not used
Did not appear for interview

Did not appear for interview

Withdrew from study
Withdrew from study

Withdrew from study

DBR cycle 4
» Not following the template for AIS and TDTS
» Not voiding pomodoros upon interruption
» Completed pomodoro not recorded

» Merging AIS and TDTS

» Not following the template for AIS and TDTS
» Recording NSR tasks on electronic calendar
» Recording start and end time of pomodoro

» Not recording potential interruptions

» Used stopwatch as timer

»Merging AIS and TDTS
» Recording task progress with a pomodoro

» Not working in pomodoros

» Not following the template for AIS and TDTS
» Not dividing tasks into sub-tasks

AIS = Activity inventory sheet, TDTS = To-do-today sheet, NSR= Non-study-related
Table 8.1 Variances to the PT® by individual participants across DBR cycles 2, 3 and 4
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The PT® appeared to have addressed some of the reasons for multitasking,
e.g. absence of break, pleasure and mood regulation, ease of multitasking.
Yet there were other reasons for multitasking that the PT® did not appear to
have addressed, e.g. unconducive environment for study, absence of

deadline/time pressure, peer expectations.

Different aspects of the technique appeared to have contributed to addressing
the reasons for multitasking. For instance, the ‘need for break’ appeared to be
addressed by the PT®s provision of breaks between pomodoros. Similarly, the
duration of the pomodoro was short enough for some participants to wait until
the break to pursue ‘pleasure and mood regulation’. There was also evidence
of different aspects of the technique appearing to increase participants’ self-
efficacy and motivation making it less likely that they would multitask. For
example, recording of a completed pomodoro generated feelings of
accomplishment and achievement which, in turn, increased their motivation for

the task.

PT® may not have been able to address other reasons for multitasking due to
a range of factors which included participants not following the technique, an
unconducive environment for study (e.g. interruptions by family/friends) which
were beyond participants’ control, lack of examination pressure, and
convergence of study and non-study-related activities making it difficult to shut

out distractions.

235



Participants’ motivation and self-efficacy for study-related activities, which
impacts their multitasking behaviour, appeared to be influenced by several
factors which could have an impact on the effectiveness of the PT®. Examples
of these factors included dissatisfaction with teaching quality, juggling work
and study. Participants’ affective states also impacted how effectively the
technique was used (e.g. not returning to study after a shorter or longer
break). Whereas for some participants PT® was not required when
assessment deadlines were close, for some others it was the assessment

deadline that motivated them to ‘get to study’ and use the PT®.

A number of other contextual factors were found to have contributed to the
effectiveness of the PT® in helping participants. These factors included the
technique being amended in light of their experience and feedback and/or
participants not following some of its rules, allowing time to get used to the
PT® before accruing its benefits, the mode of study, i.e. individual or group,
the way instructions were presented to participants, and the perceived
advantages of the PT® other than helping in managing multitasking positively

impacting perceptions and adoption of the technique.

Figure 8.2 presents a framework on using the PT® to support undergraduate
students to better manage technology-based multitasking during independent
study. The figure lists the reasons for multitasking that may be addressed by
use of the PT® (discussed in section 6.3.1) and that may not be addressed by

the technique (discussed in section 6.3.2). The coloured lines in the figure
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Different aspects of the Pomodoro Technique (PT)®

Activity inventory and to-do-today sheet Pomodoro Timer

Recording a successful pomodoro

Deferring potential interruptions Voiding pomodoro and recording interruptions

Reasons for multitasking that may not be addressed by use of the PT®

Notifications for non-study-related activities

Reasons for multitasking that may be addressed by use of the PT®

e  Absence of a break

Study environment

e  Pleasure and mood regulation

o Disruption by people
o Internet becoming unavailable
o  Phone not having silent mode
o Call on home landline

Self-efficacy and/or motivation

e  Switch from study to non-study-related conversation

e Feeling ‘confident’

e  Ease of multitasking

e Technology for study-related activities
e— Background music track being used to aid study advancing to a

Technology for study-related activities
o Recommendation for non-study-related video next to study-
related video on a video-sharing website
o  Study-related search on a search engine giving non-study-
related search results
o  Study-related conversation on messaging application delving
into non-study-related conversation

distracting song
Non-study-related ‘tabs’ from previous browsing sessions being
opening automatically when web browser is started
o  Default web browser landing page having links to non-study-related
content or activities
e Activity type
e  Study environment

Out of habit
Getting reminded of a non-study-related activity

Absence of deadline/time pressure

Peer expectations
Non-study-related thoughts

o— Noise in library
o TV running in background
o  Studying in bed causing tiredness
o Delay in webpages loading
e To check if contacted by peers

—

Factors governing the effectiveness of the PT®

e Assessment deadlines
e  Convergence of platform for study and
non-study-related activities

Participants’ affective state

e Allowing time to get used to the PT®

e  Group study
s Adapting the PT® to suit one’s needs
e Keeping the technique and instructions simple and accessible

E The ‘getting to study’ challenge

Figure 8.2 Framework on using the PT® to support undergraduate students better manage technology-based multitasking during independent study (original work)
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depict connections between different aspects of the PT® and the reasons for
multitasking (discussed in sections 6.3 and 6.4), and reasons for multitasking
and the factors governing the effectiveness of the PT® (discussed in section

6.5).

8.4 Limitations

Certain aspects of the data collection may have impacted the validity of
findings of this study. Data logging tools prescribed to participants to improve
accuracy of participants’ reporting of their multitasking behaviour and minimise
recall bias were only used by one participant. Two participants did not bring
diary or activity inventory/to-do-today sheets on to three interviews between
them which may have impacted on the accuracy of reporting of data.
Nevertheless, this is still an approach worth pursuing as it provides data that

contrasts well with the methods other studies on multitasking have used.

As mentioned in section 4.6, some of the prescribed measures for improving
validity could not be followed. These included not piloting the interview
guestions prior to using them in the study (although they were discussed with
my supervisor), coding data by multiple researchers (although they were
discussed with a critical friend), and member-checking/respondent validation
(although aspects of interviews not clear were re-visited with participants in
subsequent interviews, the overall research findings could not be checked as

participants had graduated by that time).
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Participants’ experience of and feedback on several of the refinements
introduced to the PT® could not be elicited, which is another limitation of this
study. A few participants did not follow the rules of the PT® (e.g. did not break
a larger task into smaller sub-tasks) which may have impacted on the extent
to which the technique was effective for them. Some of the reasons for
multitasking (e.g. multitasking dependent on type of activity) were reported by
participants who left the study after the first DBR cycle without using the
technique. Therefore, it was not possible to determine if PT® could have
addressed these reasons for multitasking or not. Another factor impacting the
findings is of some participants not using the PT® for the prescribed number of

days (e.g. in DBR cycle 2, P9 only used the technique for two days).

This research was conducted in a post-92 higher education institution in the
UK with subject disciplines limited to life sciences, pharmacy, chemistry and
computer science. Students from different disciplines might differ in their
approaches to learning (Kember et al. 2008). Therefore, the results of my
research study are limited to the narrow bounds described in this thesis.
Nevertheless, | have provided rich contextual and methodological information
to enable readers to make judgements about the potential transferability and

applicability of the findings to other contexts.

8.5 Contribution to new knowledge

The primary contribution of my research study is that it is one of the first of its
kind that evaluates the effectiveness of a strategy, i.e. the PT®, to help

students manage multitasking between study and non-study-related activities
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when undertaking independent study on computer-based devices. The
research is also the first formal evaluation of the PT® in an academic context.
Findings of my study demonstrate ways in which the PT® is able to support
students in managing multitasking and the contexts that govern its
effectiveness. This is important because much of the literature remains
concerned with whether ‘digital native’/'Net Gen’ students are better at
multitasking than earlier generations (with much empirical evidence
concluding that they are not), which has distracted attention from the need to
provide support to students who struggle with the issue. Crucially, the findings
demonstrated that a one-size-fits-all approach does not work — participants

modified the technique in different ways for it to work for them.

A number of strategies for managing multitasking reported in the literature
have not previously been backed up by evidence. Some of these strategies
also form an aspect of the PT®. Thus, another contribution of this study is that
it has verified claims made about the effectiveness of these strategies. These
strategies for managing multitasking include taking measures to minimise
interruptions before commencing study, such as maintaining boundaries
between study and non-study-related activities, employing pre-scheduled
breaks involving non-study-related activities, self-reflection on one’s behaviour
post-study to see how improvements could be made, and setting rewards for

oneself for not multitasking.

The study also verifies some of the claims about the PT® in the literature and
in the broader discourse such as blogs (reported in section 3.4) that were not
backed up by evaluatory evidence, as detailed in section 7.5.
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My research findings have also uncovered some reasons for students
engaging in multitasking which have either not been reported in literature
before or not in sufficient depth. These reasons include students multitasking
due to use of the same digital platform for study and non-study-related
activities, multitasking taking place due to technology-based as well as non-
technology-based factors, convergence of non-study-related activities on a
phone, and the nature of the study-related task. Of the above reasons, the
finding that students multitask both due to technology and non-technology-
based reasons is important because multitasking involving digital devices has
been studied in isolation in the overwhelming majority of studies, whereas my
findings show that non-technology-related multitasking also influences

technology based-multitasking.

Another key contribution is the convergence of my findings with those from
other areas of literature (e.g. human visual processing, affective states such
as self-efficacy and motivation). This indicates the need for scholars working
on multitasking and strategies to manage it to draw more extensively on

scholarship from other areas.

8.6 Implications for policy

| highlighted in section 1.3 that the challenge of multitasking has not been
acknowledged in the UK government digital strategy. Recognition of the issue
of multitasking and support to address it in the government’s digital strategy
will have an impact on higher education institutions (HEIS) like my institution
where management of multitasking does not feature in its digital and
academic skills programmes and which in the past has shaped its policies in
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light of government priorities. It will also encourage the allocation of more
resources to the evaluation of what works and what does not work when

supporting students in managing multitasking in a wide range of contexts.

Similarly, findings of this study imply that HEI policies on teaching and
learning need to recognise the challenge of multitasking and accordingly offer
provision on supporting students. The institutional teaching and learning policy
is the appropriate policy to reconsider as it is this policy that addresses issues
associated with multitasking that have been highlighted by this study, and
which fall in the areas of student wellbeing, appropriate academic support,
student assessment outcomes, and teaching quality. Section 8.7 provides

details on how the PT® can be embedded within an HEI.

Although efforts to support students in better managing multitasking at a local
level can be made, in my view the problem has to be recognised at a
government level for the schools and higher education sector as well as
technology companies to take notice and act. Government policy on
multitasking is also vital because of the myths around the capabilities of the
so-called ‘digital native’/'Net Gen’ generation which assume that they are

adept at multitasking and do not struggle with it.

As mentioned in section 1.3, digital wellbeing forms part of the digital

competency frameworks by organisations such as the European Commission

and Jisc, with managing distractions as an example of this competency. This
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study has demonstrated that some participants’ experiences of managing

multitasking has in turn helped them in their wellbeing, e.g.,

‘(after recording a pomodoro) | felt like look at the time | have spent |
am like so proud of myself... coz you think you never spent that much

time studying and now you are...” (P7)

The findings therefore emphasise the importance of supporting students with
managing multitasking when considering their wellbeing. UK HEIs should refer
to Jisc’s digital capabilities framework when devising their digital literacy
provision, which acknowledges the multitasking issue. Further, digital
wellbeing should not be limited to internet safety and maintaining privacy
online as digital skills provision of many UK HEIs indicates (reported in section

1.3), but also incorporate evidenced-based advice on managing multitasking.

| mentioned in section 1.3 how Jisc’s digital capabilities framework includes
the capability to ‘manage digital workload, overload and distraction’. However,
the organisation’s digital capabilities discovery tool®, which enables users to
self-assess their digital capabilities, only asks if a user is confident in their
ability to ‘log off from emails, social media for periods of concentration’. As |
have reported in my findings, managing multitasking is much more complex
than logging off from devices (e.g. managing multitasking when the same

platform, such as video-sharing website, is being used for study and non-

5 https://digitalcapability.jisc.ac.uk/our-service/discovery-tool/ (Accessed: 1.11.19)
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study-related activities) and in my view the tool needs to be adapted to

encapsulate this complexity.

8.7 Implications for practice

| highlighted in section 1.3 that although the challenge of multitasking was
recognised at some level of policy, institutional programmes on academic
skills and digital literacies have not incorporated evidence-based advice on
multitasking. HEIs should incorporate into their curricula evidence-based
advice on managing multitasking, especially within modules where academic
skills are already taught to students, and provision of student support services
related to academic skills. To this end, the findings and recommendations of
this study may be found useful by educators, curriculum designers, senior
managers, policymakers, learning technologists and other members of staff
involved in student support services. By demonstrating the advantages of the
PT® and the conditions in which it works, it is hoped that there may be an
increase in its incorporation in study skills curricula and propagation by

educators, learning technologists and student support services.

The findings demonstrate that the PT® as a strategy for multitasking worked
for participants when they used it over a long period of time, had the
opportunity to work with a practitioner to reflect on their experiences and refine
it to their needs. In addition, the refinements for the technique varied between
participants. This implies that programs to help students manage multitasking
should not be one-off events, but rather involve a continuous dialogue

between practitioner and students, with the latter providing the opportunity to
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reflect on their experiences and modify their strategies for multitasking

accordingly.

As for implications for my own practice, | will advocate for the adoption of a
digital literacy strategy based on Jisc’s digital capabilities framework within my
institution. 1 will liaise with my departmental management and academic skills
centres to advocate provision of evidenced-based advice to students to help
them better manage multitasking. To this end, | will offer workshops on the
PT® to students in my faculty as part of the provision of the study skills centre,
incorporating the refinements to the technique that resulted from the

evaluation of the technique.

A finding of this study was the convergence of technological platforms for
study and non-study-related activities when examining the reasons for
multitasking. Students multitasked when stimuli for a non-study-related activity
were presented next to a study-related activity, e.g. recommendations for non-
study-related videos on the video-sharing website YouTube. | also reported
that recording interrupted pomodoros was a source of reflection amongst
participants on how they could avoid repeating their behaviour in future. Some
participants also wanted features like the ability to switch off applications or
internet at specified times to prevent them from spending more time on non-
study-related activities than expected. This implies that technology companies
can include features that enable users to: customise the interface of their
programs and apps so that distracting aspects can be shut out, view a record

of their activity, have greater control on how they receive notifications for new
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activity on programs/applications, and allow them to set time limits on their
use of the programs/websites and apps. Since work on this research
commenced, big players in mobile technology such as Google and Apple are
beginning to incorporate ‘digital wellbeing’ tools. These include a dashboard
informing users of the time one is spending on the phone and specifically on
which apps (Apple 2019, Google 2019), an app timer setting that limits usage
of apps on phones (ibid), ‘take a break’ reminders on the video
sharing/hosting website YouTube, and combining all YouTube notifications so
they come once during the day (Google Developers 2018). These are steps in

the right direction and other platform developers need to emulate this.

Academics and learning technologists in UK higher education are employing
technologies used by students primarily for non-study-related activities for
educational purposes (UCISA 2018). Examples includes lecturers publishing
learning materials on video sharing websites (e.g. YouTube) and the use of
social media websites (e.g. Facebook, Twitter) for classroom activities and for
facilitating collaboration and group work. As convergence of platforms for
study and non-study-related activities was found to be a reason for
multitasking, the advocacy of the use of social media tools in education should

be carefully considered when mobilised in practice settings.

A finding of this study was that students’ self-efficacy and motivation, which
influence multitasking behaviour, was shaped by a number of factors and the
PT® was limited in altering student behaviour in presence of these factors.

Examples of these factors included dissatisfaction with teaching quality,
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commuting distance between home and university, and juggling work and
study. Several UK HEIs including my own institution have been taking steps to
address these factors which include teacher training qualifications for staff.
Teaching quality and life contexts can impede any efforts to support students
in better managing multitasking and hence HEIs should step up efforts to

address these factors.

The thesis also demonstrates the feasibility of DBR and its usefulness for

those wishing to adopt it as a research methodology for doctoral dissertations.

8.8 Implications for future research

In this section, | discuss the implications of this study’s findings on future
research in terms of conceptions of multitasking, research design, research
contexts, reasons for multitasking, strategies for multitasking, and the link

between multitasking and assessment outcomes.

8.8.1 Conceptions of multitasking

This research study uncovered that students not only multitasked when using
technology environments but also due to non-technology-based factors.
Although the focus of this research was technology-based multitasking, |
considered non-technology-based factors such as non-study-related thoughts,
interruptions by friends/family, as well. This is because this research was
pursued due to the negative impact of multitasking on student assessment
outcomes. Therefore, those wishing to conduct research in the field of
strategies for technology-based managing multitasking or digital distraction

should take into account all reasons, whether these are technology or non-
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technology-based. In addition, | believe that one of the reasons | captured a
more in-depth and complex picture of the multitasking phenomenon is due to
the conceptions of multitasking (i.e. off task behaviour) and approach for data
collection (i.e. in-situ, longitudinal) | adopted for this study. Those wishing to
conduct research in the field of multitasking should consider employing these
conceptions of multitasking and approaches to data collection to get richer, in-

depth understandings of the multitasking phenomenon.

8.8.2 Research design

Similar research in future can improve the research design to strengthen
accuracy of data pertaining to students’ multitasking behaviour. Means other
than data logging tools to enable participants to recall their multitasking
behaviour more accurately (e.g. the Experience Sampling Method employed
by Moreno et al. (2012) which sends mobile text based surveys to participants

several times a day) can be incorporated.

8.8.3 Research contexts

This research study was conducted in a post-92 higher education institution in
the UK with limited subject areas. Future studies may extend this research to
varied institutions, subject areas (including those related to design and arts)

and even culture.

8.8.4 Reasons for multitasking

A couple of reasons for multitasking unpacked by my findings, namely

convergence of non-study-related activities on their mobile phones and the
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nature of study-related tasks, were experienced by one participant only.

Future studies on multitasking can investigate these factors further.

Caplan and High (2011), in a review of literature on online social interaction
and problematic internet use, reported that people with psychological
problems and social and interpersonal difficulties (e.g. loneliness, social
anxiety) are more drawn to online social interaction than those without these
difficulties, and are more likely to be engaged in compulsive internet use, i.e.
the inability to control or regulate one’s online behaviour. This research did not
aim to take account of such issues. This factor can be taken into account
when investigating multitasking in future studies. Some research in
multitasking has found factors such as age (Brasel and Gips 2011, Voorveld
and van der Goot 2013, Catrrier et al. 2009), gender (Schultz et al. 2003,
Pilotta et al. 2004), and level of education (Rhee et al. 2006, Kang 2011) as
predictors of multitasking, and these factors can also be considered in future

investigations.

In section 7.3.3.2, | argued that two aspects of multitasking, internal
interruptions and non-study-related thoughts, were different in that the former
are thoughts that result in ‘tangible’ multitasking whereas the later only
consume the executive control and do not result in ‘tangible’ multitasking.

Future studies on multitasking can explore this issue further.

| reported in section 6.5.4 that participants’ self-efficacy and motivation, which

appears to influence their multitasking behaviour, was shaped by a
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combination of different factors including dissatisfaction with teaching and
teachers. Future research can explore the link between teaching quality,

affective states and multitasking during independent study more closely.

8.8.5 Strategies for managing multitasking

There are a wide range of suggestions to increase students’ motivation and
self-efficacy that can only be administered by teachers (e.g. Reeve and Jang
2006, Schunk 2012). Future research could investigate if administering those
proposals by teachers has an impact on students’ multitasking as well as on

the effectiveness of the PT® in managing multitasking.

After data collection of this study concluded, | came across exercises for
managing attention and multitasking by Levy (2016). These include self-
observation and mindful breathing exercises involving focus on one’s
breathing, posture and feelings/emotions when using digital devices and
multitasking. Some of Levy’s students appeared to find these strategies
helpful in maintaining focus on technology-based tasks including warding off
non-study-related thoughts (which PT® did not help with), although it was not
clear if the strategies were used in academic or a general technology context.
Nevertheless, | intend to incorporate these exercises in PT® for future studies

with the view to exploring their contribution to managing multitasking.

As reported earlier in this thesis, | suggested the use of computer and phone-
based ‘blocking’ tools to my participants to facilitate in minimising multitasking.
These were used by only one participant and that too was quite limited. Future
research into the PT® can evaluate its use in conjunction with ‘blocking’ tools.
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When | introduced software tools for managing multitasking and apps for
logging computer/mobile users to participants, | made them aware of the data
protection implications of using these tools as it was not clear if these tools
complied with the European Union’s data protection regulations. Future
studies can explore if data protection implications of using these tools deter

them from using these.

A factor contributing to DBR cycle 4 participants benefiting from the PT® was
the research process itself, i.e., working in collaboration with the researcher to
reflect on the efficacy of the technique in managing multitasking, and refining it
over time so that it works for them. However, no participant reported or
acknowledged the contribution of the researcher, and reflections enabled by
the interviews leading to refinements in the technique, in changing their
multitasking behaviour. Therefore, future research can enquire about
participant reflections on the contribution of the DBR process and the

researcher in coming up with a workable solution for managing multitasking.

| reported in section 5.5.5.8 that a participant found the PT® ‘difficult to
implement’ for group work. As mentioned in section 3.4, Wang et al. (2010)
have evaluated the introduction of the PT® to a team of software developers
working in a professional setting. Future research in PT® can investigate its
impact by introducing it in academic settings to entire classes and
encouraging students to employ it in group work, as opposed to independent
study which was the focus of this work. This might be especially useful

because friends/fellow students were reported by participants of this study to
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be a reason for multitasking — Pintrich (2003) suggests that instead of causing
distraction, students’ social goals could be harnessed in service of academic
goals and using PT® in groups could be a way of linking social and academic

goals and outcomes.

8.8.6 Multitasking and assessment outcomes

| mentioned in section 5.3.5.5 that a student did not view some of the
interruptions impacting on their focus and/or performance, and voiding
pomodoros due to those interruptions was found demotivating. Future
research can investigate whether entertaining such interruptions during study-
related activities could have an adverse impact on students’ assessment

outcomes.
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Appendix 1 — Participation information sheet and informed
consent form

INFORMATION SHEET
Dear Student,

| am pursuing a part-time PhD at Lancaster University, United
Kingdom. The title of my PhD thesis is “Convergence of Learning and
Leisure Spaces: How can learners effectively manage online learning?”
The aim of the thesis is to identify what strategies, if any, students
employ to minimise multitasking between learning and non-learning
activities whilst engaged in digital learning as well as what further

strategies students can adopt to effectively minimise multitasking.

| will be grateful if you agree to participate in the study. The study will
take place between October 2015 and March 2016. To participate in

the study you will be invited to do the following:

1) Attend an induction session during the week commencing 12t
October 2015. The induction session will introduce how to record
your multitasking behaviour, a computer activity tracking

software ActivTrak (http://activtrak.com/), a mobile activity

tracking app RescueTime (https://www.rescuetime.com/) and the

tracking of web browsing using the Google Web and App Activity

feature (http://bit.ly/1Pw691j). ActiveTrak and RescueTime track

time spent on applications and websites and give you reports

and data based on your activity. The use of ActiveTrak,
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https://www.rescuetime.com/
http://bit.ly/1Pw691j

2)

3)

RescueTime and Google Web and App Activity is optional

and its purpose is to help you recall your multitasking

behaviour. If you choose to use ActiveTrak, RescueTime or
Google Web and App activity then | will never ask you to provide
me access to the activity reports from these tools. You will also
have the opportunity to ask questions about the research in the
induction session. Please note that ActiveTrak, RescueTime and
Google are hosted on servers outside the European Union (EU)
and may not comply with EU’s data protection legislation. This
means that any personal data (i.e. data from which you can be
identified) you share with the aforementioned software/apps may
not be handled with the same level of protection as required

under the EU legislation.

Keep a daily record of as many instances as possible when you
switched between your study and your non-study activities.
Subject to your consent, | will be sending you a daily text reminder
to keep your diary. The diary will be kept for a week on three

different occasions.

Following each week of diary keeping, you will be invited to attend
an interview for approximately an hour. | will be asking you about
your diary entries and the reasons you switched between your
study and other activities. | will use the information you provide
during interview to devise an intervention (strategies or solutions)

that could help you reduce multitasking during your study.
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4) You will be asked to incorporate the intervention in your practice
as well as, for a week, keep a daily diary recording your
multitasking behaviour. It will be entirely up to you to incorporate
the intervention as this will not be compulsory. Each period of
intervention will be followed by an hour-long interview. | will use
the information provided by you in the interview to assess the
effectiveness of the solution proposed. This will be followed by a
review and, if you are agreeable, a revision of intervention. Two

cycles of revised interventions and review will take place.

The schedule for induction, diary keeping, interviews, interventions and
review/revisions is provided in Table 1 below. All periods of research

activity and interaction will be at a day and time of your convenience.

12 Oct — 16 Oct 2015

Induction

19 Oct — 23 Oct 2015

Diary keeping 1

26 Oct — 30 Oct 2015

First interview

23 Nov — 27 Nov 2015

Participants introduced to new
interventions

30 Nov — 4 Dec 2015

Diary keeping 2

7 Dec — 11 Dec 2015

Second interview

11 Jan — 15 Jan 2016

Participants introduced to revised
interventions

18 Jan — 22 Jan 2016

Diary keeping 3

25 Jan — 29 Jan 2016

Third interview

22 Feb — 27 Feb 2016

Participants introduced to revised
interventions

29 Feb — 4 Mar 2016

Diary keeping 4

7 Mar — 18 Mar 2016

Fourth and final interview

Table 1
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All information gained from you will be maintained in a strictly confidential
manner. | will be the only person who will have access to the information. | will
be recording the interviews as audio using my personal laptop via the

Audacity (http://audacityteam.org/) audio recording software. You can request

to listen to the audio at the end of the interview and any parts you are
unhappy with will be deleted, or disregarded from the data. The audio files will
be encrypted using WinZip encryption software. The laptop will be encrypted
and both the laptop and the audio files will be secured by a password. A
pseudonym will be given to protect your identity and any identifying
information about you will be removed from the transcriptions. Following
completion of transcriptions and the assignment of pseudonyms all personal
data and interview audio will be deleted. Data may be used in the reporting of
the research (in the thesis and then potentially in any papers or conference
presentations). Please note that if your data is used, it will not identify you in

any way or means.

Any software/apps that you are recommended to install in order to track
multitasking behaviour or as an intervention to manage multitasking is
voluntary. You are expected to use your own discretion and risk when
installing these software/apps to your devices and that you are solely
responsible for any damage to your devices or loss of data that results from
the download/use of these software/apps. You are allowed to install these
software only on the devices you own. If you share your devices with others
then you will need to inform them about installation of the software and its

purpose. | will only ask you to install the freef/trial versions of these
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software/apps and will never ask you to pay for their full license and/or

premium features.

There are no expected disadvantages or risks for you from taking part in this
study. Your participation is done purely on a voluntary basis. You are free to
withdraw from this study at any point without disadvantage and without having
to provide a reason. In addition, you will be given two weeks following each of
the four interviews to decide whether you would like to continue with the study.
If you decide to withdraw from the study within two weeks of an interview, your
data will be destroyed and not used; but after this point the data will remain in
the study. If you decide to withdraw from the study at any point, | will be

seeking your permission for using any data already collected from you.

If you have any questions or problems, please contact me either via phone
(redacted) or via e-mail (redacted).

Yours sincerely

Salman Usman

Contact details:

1. Salman Usman, Academic E-learning Developer. Organisation:
redacted. E-mail: redacted. Tel: redacted.

2. Dr Steven Dempster, Thesis Supervisor, Lecturer in Higher
Education, Dept. of Educational Research, Lancaster University.

Email: redacted. Tel: redacted.
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3. Prof. Paul Ashwin, Head of Department of Educational Research,
Lancaster University. Email: redacted. Tel: redacted (Contact for
concerns about the project, participation or my conduct as a

researcher).

Thank you for taking the time to read this information sheet.
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WRITTEN CONSENT TO PARTICIPATE IN A RESEARCH STUDY

Statement by participant

e | confirm that | have read and understood the information sheet/letter of invitation for this
study. | have been informed of the purpose, risks, and benefits of taking part.

(Title of Study) mememmmm e e

e | understand what my involvement will entail and any questions have been answered to
my satisfaction.

e | understand that my participation is entirely voluntary, and that | can withdraw at any
time without prejudice.

e | understand that all information obtained will be confidential.

e | agree that research data gathered for the study may be published provided that |
cannot be identified as a subject.

e Contact information has been provided should | (a) wish to seek further information
from the investigator at any time for purposes of clarification (b) wish to make a
complaint.

Participant’s Signature----=-=-=-==ee e s

Statement by investigator

e | have explained this project and the implications of participation in it to this participant
without bias and | believe that the consent is informed and that he/she understands the
implications of participation.

Name of investigator -----------==-======m-m-mnmnm-- Rt

Signature of INVeStIgator -------=--=mmmm oo
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Appendix 2 — Interview guide

Questions for the first interview
1. How do you feel about switching to non-study-related activities whilst
studying?
2. Why did you decide to participate in this study?
3. Do you use any strategies to avoid distraction when you are performing
study-related activities?
Questions for the first, second and third interview
Q4. Take me one by one through each of the slots you devoted for study-
related activities during the week for which you have kept the diary. For each
of the time slots tell me:
4a. What study and non-study-related activities did you intend on
performing and/or completing?
4b. Where were you situated for the period of this time slot?
4c. What devices or technology were you using to perform your study-
related activities?
4d. What resources and applications did you use to perform your study-
related activities?
4e. Did you switch to any non-study-related activity?
12e.i If so, how many times did you switch between study and
non-study-related activities within the time slot?
12e.ii For each of the switches, how would you classify your
non-study-related activity you switched to. Choose one of the

following categories:
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= A non-study-related activity on the same technology
device that you were using
= A non-study-related on a different technology device
= A non-study-related activity not dependent on technology
devices
= A non-study-related activity related to your family
= A non-study-related activity related to your work
4e.iii What was the reason for each of the switch and what were
you feeling at the time of switch?
4e.iv How much time did you spend on each of the non-study
related activities?
4e.v What caused you to switch back to your study-related
activity?
Q5. Do you think that switching between your study and non-study-related
activity has impacted on your learning? If so how?
Q6. How did you feel about keeping the diary?
Q7. Is there anything else you would like to bring up or ask about before we
finish the interview?
Q8. How would you describe your experience of interview?
Questions for the second, third and fourth interview
Q9. Did you implement the intervention that was proposed to you?
Q10. Do you feel the intervention has minimised the switch between study and
non-study-related activities? If so, can you please explain how the intervention
has helped you in minimising multitasking?

Q11. If the intervention has not helped you, why do you think this is the case?
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