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Abstract

BACKGROUNBEducationaldarning that is mediated by mobiiee.,tablets, mini-tablets
andmobile phoneshas gained popularity due tthe ubiquitous natureof thesetypes of
technologyandtheir ability to provide free and autonomous leang. Given thatestima-

tions ofmobile usemumbersby 2023 are projected af7.26billion, there is considerable in-
terest in this area.Mobile has the potential to promote authentic learnibgt also,the

ability to distract and thereforés eschewed bgomelearners andeducatorsalike. Ac-
ceptance of mobildor learning has been explored through various acceptance models,
however thesausually apply to institutionally selected technology. This study proposes to
explore acceptance and influenoé personaimobiletechnologieausing a group of preeg-
istration student studying physiotherapy.

RESEARCH QUESTION

How does gre-registrationstudent physiotherapy population use mobile mediated learn-
ing as a vehicle for learning in a specific professional context?

STUDY AIMTo explordnow mobile technology issed bypre-registrationphysiotherapy
students and identify the influence that mobieediatedlearning plgsin their professional
development

METHODOLOGA sequential explanatory mixadethodsparadigmaroundtechnology ac-
ceptance and learning theonytilised quantitative statistical analysis anal framework data
handling and analysepproach

METHODSA survey questionnairegasdeveloped andvasused togatheropinion state-
mentsusing convenience samplin@g=163) aroundthe usefulness of mobile mediated
learning Factor analysis was used to identify three separate constructs within the question-
naireanda furtherhierarchical cluster analysidentified three independentgroupswithin

the sample KruskalWallis tests showed significant differences between ¢bastructs in

the three groups showing different levels of acceptanc&his data was used to identify par-
ticipants for semstructured interviewsvho were recruitedusing a maximum variance sam-
ple. Follow upsemistructuredinterviews were conducted witR3 participants who were
purposively selecteftom each of the groupso investigatethe acceptance and influence of
mobile technology in greater depth.

RESULT8nalysis of questionnairefemonstrated significant differences acrdss of the
guestionnaireconstructsbetween the groups Semistructured interviewsdentified four
emergent themes, demonstrating thate-registration physiotherapparticipants usemo-
bile mediated learningo develop clinical skills, primarilysingseltcreatedvideo. They fa-
vour an expeditious approach tearning anduse mobile technologieas a support tool for
learning reflection,and collaboration Differing levels of digital literacy mediated through
mobile dictated the ability to overcome some barriers presenity mobile technologgnd



may help tofoster a connected approach to learnirgjongsiddongerestablished methods
such aswritten resources

CONCLUSIOMOobile mediated learnings an importantsupporttool that can help develop
clinical skills andompetencies through use of satfeated andoublicly available videolt
engagedearrersdue to its ease of use and helps facilitat#laborativeand individual
learningthrough social medi@ommunicationsand face to face discussiomhesemayhelp
facilitate both skill development (via multimedia) and cognitive understandirige implicit
nature of this suggestshat mediated mobile learnings understated and that educators
canutilise both sociallearningtheory and connectivist modets facilitatethese skills. Addi-
tionally, institutions may considdrow learnerscanaddress anavercomebarriers to mo-
bile learningif a connected approacis desirable.
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Preface

U

Almost a century has passed since the inventor and futurist Nikola Tesla proclaimed that a
device small enough to fit into a vest pocket would be the instrument through which com-
munication would occur irrespective of distance. The prophetic dialogugatsihicted that

the whole earth would become one gigantic brain through which a global connectivity

would allow perfect wireless communication in which individuals would be able to see and

z & Z }8Z & + 8Z}uPZ "A A E ( § }ir(g distanc¥sdf théz Jvs EA

s A~ s Nyt

e v e }(u]Jo e ~d shiddestiigtioperfectly describeaccess taghe World Wide
Web using wireless internet via pocksze type computerandother handheld technology

such as touch screen tablet technology.

Justas Tesla predicted in the 1920s how communication strategies would change in the fu-
ture, there are modern equivalents who predict how education will change in the decades

to come (FacerR011, Bieda, 2016) and how handheld devices may influence this. vafc

the change that is predicted stems from behavioural change that is often associated with so-
cial changesuch as that during the industrial and agricultural revolutioBslucation has al-
ready mirrored some of the social change in communication by iaffetigital choices such

as distance learning through open online courses that were previously unavailable, but what

are the drivers behind these choices?

Although there is much to applaud and deliberate today, regarding the uncanny accuracy of
d <o sfatement, it is perhaps pertinent to reflect that the research in the areas of concep-
tual frameworkspedagogyand social aspects of learning link to the advances in global

communication. These have had influences far beyond simple digital communication

12



dialogues and indeed have shaped and affected many facets of life in general. It is perhaps

the previous two decades that have demonstrably shown rapid change in this regard (Frey,

2017), to the extent thatthe 21 vSUEC ]+ E P & e $A]1XPZ(SEEZSE}0o P E]
cultural and Industrial Revolutions of the rid™ and early 18 Centuries (Ashton, 1997).

This thesis aims texploreif the digital choices afforded by the rise of mobile deviaed

mobile mediated learningave influenced learngwithin the physiotherapytudent popu-

lation and gain an understanding sfudent opinions with respect to the value of these de-

vices within the context of physiotheraggucation

13



Chapter 1lintroduction

The rapid development in mobile technologws predicted to change the way that edac

tion is delivered (Allyet al.2014) as the world bemne increasingly connected and mobile.
Today the global population are using phones for socialisation, to search for information, to
conduct business and to relax with leisure type gaming. The growth of these technologies
presents an opportunityor learnersto use phones for learning purposesatime and place

of their own choosing. Presently, mobile devicgkich can be defined as any device where
it is possible to use with two hands whilst standing up or on the move (QR@138) are sin-

gle multipurpose computers with muktore processorthat feature high resolution capa-
bilities and network connectivity. Currently, their worldwide use is outpacing the traditional
desktop computer with a predicted worldwideseof 7.26 billion mobile usersby 2023 (Sta-
tista, 2019). Unsurprisingly, this Isacreated a great deal of interest around the uses of mo-
bile technologies for educational usage at all levedsticularly as théargest demographic

of mobile users are aged between 18 and 29 (Crompton and B20k8&8). Bosomworth

(2015) reportshowever, that people do notalwaysuse their mobiles for learning purposes,

they use their mobiles to search for information, to read the news or to play games on.

More and mordearners,however,are being pulled into the culture ohlearningfor socal

media interactions to stay in touchAccess to videtrased platforms has enabled a change

]Jv o Ev]vP u $8Z} «+ 3Z 3 Z A (( 3]A 0C Z(0]% % [ 3Z SE ]3]}V
ject material during contact hours and practice at hgreean appro&h which enables stu-

dents to study material at home in addition to skills instruction and practice/discuss during

contact hours. This approach facilitates the transition to fewer contact howgkilisbased

modules and equity of demonstration for allskents who access sueideo-based

14



platforms. The ease of access wikearning(e.g.,tablet) technologies facilitates a better

environment for practice in both home and University practice environments (SQ@l®3).

There is much resear@round user readiness towards the adoption of technology. Moti-

walla, (2007) and Park, (2011) outlined the challenges in the adoption of mobile technology

and the need for assessments of readiness to be developed (Corbeil and-Caldbes)

2007).Indeed severalu} o } A]*S SZ S A %o0}E SZ }E] « }( %0 S Vv
1989 Technology Acceptance Model (Davis, 1989) Theory of Reasoned Action (Fishbein and
Ajzen 1976), Theory of Planned Behaviour (Ajz&891) etc. The Technology Acceptance

Modelis a widely used model due to its simplicity and applicability in many areas of technol-

ogy including Web 2.0 technologies such as email (Adaeispn,and Todd, 1992) and the

Internet (Ledereret al., 2000) howeverthese models areised mainly for instutional ra-

ther than personal technologycaeptance

e E]%3]}ve }( v ZIV(}Eu §]}v P [}E Z ]P]%8 o Z A}ous]}v] &
with the late 20" and early 2% Centuries and perhaps describe the weight of change in how
individuals now engge with information. Much as the Industrial Revolution saw a change
from systems of hand production methods and techniques to the use of machinery, steam
power and the rise of a factory system, the digital revolution has seen changes in technol-
ogy, fromanalogue to digital, and from print based to online resources. The social change
that occurred due to the mechanisation of industry saw a migration in the population from
rural to urban areas and may be likened to the digital revolution that has seeal sbainge

in the way that information is now accessed and how communicaahcollaboratio

15



} HEX }EZ Zuee ooU |, (2003), andLpdAdQ0GE) describe that access to
information and communication is more widely available at home than in the classroom
and, that exposure to digital resources shapes both patterns of thinking and communica-
tion. This effectively influences their personal amtial values through exposure to various
notions of communication and contrahd promotes autonomgboutlearning choice. The
ability to engage and communicate with a digital audience is one example of how social

change has been influenced by the thgrevolution.

The debate around howobiletechnology will shape HeakBased Higher Education is an
interesting one when one considers the wider impact that technology is set to play on both

Higher Education generalandfor the job-preparedness of todC[¢ PE n § ¢X '0 VvV
(2008) suggests that technology has and will continue to have a significant impact on Higher
Education with mobile learning technologies gaining a firm footholshimersitiesaround

the world. University respondents report thatése new technologies now have a signifi-

cant, positive impact on their campuses, both nationally and internationally (G20Q8).

With an expectation that an overseas student presence will increase in the coming years,

learning flexibility via these emging technologies offers significant opportunities for the

future.

Teo and Zhad2017) describe manwdditionalfactors around this that range from genera-
tional debates (millennial learners, generation Y, generation X etc.), acceptance of technol-
ogy theories, perceived ease of use and usefulness, normative beliefs, financially driven de-
cisions of manufacturers and consumers, and theories of learning associated with direct and

indirect social communication.
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Thereare,however,few studies that investigte the combination ofmobile technologyse
acceptanceand evaluation with the social aspects axperienceghat these communica-

S]}ve %o E} p X <}}o [ ~1ii0e &Z D wu} o }ve] &+ ( S}Ee+ (E}u
the learner, the sociaspect,and the device aspectderrington and Herrington(2007)

comment that the pedagogical use of powerful mobileheclogies was not widespread in

the early part of the millennia anstudies showed3Z § Z EoC }%3 E+[ A E u}E
use these new technologies ftarningpurposes. However, it is not clear that a soutite-

oretical frameworkexists for the usef mobile technology in education, or what influence
technologyhas on the overall theory and practice of healthsed subjects such as Physio-

therapy.

The need for health care practitioners such as physiotherapists to remain current with the
latest evidenceherefore fronts an interesting debate around the influence of mobile tech-
nology, its technologicadossibilitiesand the future role it may play igraduate develop-
ment. Given the abundance of available information around eviddrased healthcare,

the need to stay current and up to date is hugely important. Health Education England
~11i6e+ }pdo]lv Jv §Z ]P]8 o %osixpenér]c epnfdifs anthyr@&sdending
levelsof competencythat are identified with the goal of building a digital ready workforce
A18Zlv Z 08Z @& X dZ]e A}EI ¢ % ES3 }drtmerjtoofiHealthio- (E}u 3Z
wardsdevelopinga digital agendaMobile devices such as Smartphones and takdetsin-
cluded within two of the domains (Technical proficiency &athing, learning and setfe-
velopmen). The commitment froncentral governmento develop digital capability in

health-care workforcesighlights the importancef understanding the currenhcceptance
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and influence of mobile technology these populations Given thenighly personal nature
of mobile technology and the greatagency and choicafforded by untethered technology,
the needto understand howhesepotentially disruptive technologies influenéearningas

a primary consideration.

As ontinuous learning is now a given for the younger generation wiittually allhaving a
connected device to hanand with manyprimary, middle,and high schools now embriag
tablet-basedtechnologies within their curricula, expectationsufiversitybasedlearning
are perhaps shiftingTerry, et al.2019). Theopportunity,therefore, to investigate this fur-
ther within a specifiduture healthcareworkforce consisting gbre-registrationphysiothera-
pistswould add a novel contribution to the understandingtbé current digital capability

and influence that ihason learningup to and including graduation.

This thesis will explore the influences upon theory and practice that mobile techaslufg
fer pre-registration students of physiotherapy by examining the literature around learning
theory prior to and including the digital revolutiont is the first study teexplore theuse

and limitationsof technologyacceptancenodelswith respect to personal tehnologiesand
the first to developan mlearningquestionnaires that investigathow personaldigital tech-
nologyfor educational purposekas been acceptedithin a population ofre-registration
physiotherapy studentsThestudy phaseonsists ofquantitative and qualitative phasghat
together, attempt to explain the influence of mobile technologies upon student learning
with this group of learners. Dmarriers exist with reference to the acceptance of technol-
ogy,do generations of learners iegrate with technologyn a similar manner? Do éfinan-

cial drivers that influence the use and integration of these devices into student learning
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have more of less influencePhestudy phasewill explorethese issuefirstly, using aquan-
titative surveyquestionnaireand secondly, using sessiructured interviewdo discover
what influence tlesetechnologeshave upon a group opre-registrationphysiotherapy stu-
dents in terms of the scope of usEhe survey questionnaire will sergeveralother pur-
poses as it will be used to develop a maximum variance sample for the subseqteiayhtim
interviewsandbe used to develop eeliable andvalidated predictive questionnaire around

uses ofpersonalisedechnology in learning.

The qualitative phase represerttse firstexploration ofparticipantexperiences using in
depth interviewsn this population Participants recruitetfom a subset of the question-
nairewill beinterviewedto explain whatfactorsinfluence theirdecisions to engage with or
ignore this technology for learnirend what their opinions are regarding its usefulne§s-
nally, the thesis will attempt tintegratethese findingsand discuss the influence that these
technologies contribute tre-registration physiotherapy student learning to better under-
stand how, as an educator, | may offer futymee-registrationstudents'and fellow educa-
tors within Higher Educatiomyractical advice with regards to their uaad development of

resources
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Aim

n

The overall aims of this thesis are:

X To gain a better understanding of the use and range of mobile devices in a
physiotherapy student population.

X To develop a rigorousponsistentand valid questionnaire that measures dif-
ferent constructs of mobile learning in a physiotherapy student population.

X To &plore to what extenbpinions,vary regarding the influence of mobile
learning and if these differences result in different behavsaround learn-
ing constructs.

X To explore experiences across a rangprefregistrationstudent physiother-
apists and understand what influence mobile technologies have on their
learning.

X To utilise the qualitative evidence statements of physiotherapy stislé
better understand the factors that influence mobile technology acceptance in
a learning context.

X To integrate findings and discuss the influence that mobile technologies con-

tribute to pre-registrationphysiotherapy student learning
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Chapter2: Literature Review.

Overviey

This chapfer will provide an overview of the reseaacbund mobile technologythe re-
searchquestionsand the objectives of the researcln overview of learning theories will
be presented,and the significance of the research will be articulateégstly, the research
around social media antthe specific physiotherapy literature will be exploredidentify

gaps and provide a rationale for this thesis.

The theoretical development of mlearning is still relatively young and while authors such as
Sharpleset al.(2007), and Cochrang2007) have proposed theoretical frameworks for
mlearning,e.qg.,activity theory, much of the development around a specific learning theory
has been hampered by the rapid development of mobile technology. It is difficult to pro-

pose a contemporary theomyhen the technology evolves as quickly as it does.

The debate around these technologies is not however, simply a technological framework de-
bate, as there is great interest in the pedagogical underpinning of such technologies. Tradi-
tional learning theoies such as behaviourist and cognitivist paradigms are perhaps outdated
when applied tanlearningand the digital age. These models, emphasising learned behav-
iours in response to context specific stimuli and repetition for skill acquisition have their
place with modern learners as knowledge is still grounded, but alternative theories of con-
structivism and connectivism resonate with the digital age in the sense that the knowledge

is either createdaccessedor discovered.

This suggests that there may litations to many traditional learning theories as argued

by Siemeng2004) when applied tanlearningstrategies. The growth in knowledge that has
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accompanied the rise of the handheld, portable device has not been accompanied by re-
search around thestheories, but instead has been aimed at the design of the tools that
promote learning (Kearngwt al.2012). Others argue that much of thdearningresearch

is simply driven by the technical capabilities of such devices (Naishih2004). The ex-
amination of pedagogies that underpin mobile learning and the accompanying examination
of learner perspectives and experiences therefore are important considerations that facili-

tate development ofmlearningmaterials and are perhaps not yitlly developed.

Study Background

The growth of mobile devices with smart functionalities over the past decade has marked
the dawn of mobile technology in Higher Education. The rise in use of these dglobes
smartphone shipments rose from 304, in 2010 to 1.4 billion in 208&tista2020) both

for personal and educational use has revealed changes in the way that learners engage with
knowledge.

Contemporary technology now plays a significant role in student learning and influences the
delivery of teaching due to the connectability of degktlaptop,and mobile computers.

Whilst technology has had an influence on learning and teaching for the last two to three
decades, it is the portability of the mobile device and the ability to connect to the internet
without the need for harewired or wireless networks that perhaps distinguish how learners
engage with knowledge using current technologies and have seen an emergent type of

learning known as 'mobile learning'.

Severabefinitions exist that describe a mobile device. These definitionsifeatspects
such as portability, connectability and function. Qui(8013) perhaps summarises these
features in his definition that a mobile device can be defined as any device where it is possi-

ble to use with 2 hands whilst standing up or on the move are single multpurpose
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computers with multicore processors that feature high resolution capabilities and network
connectivity. This includes tablets, mutablets and smartphones but does not therefore in-
clude a laptop as part of the definitiorf.his ability to use a device whilst standing up or on

the move offers learners opportunities to engage with knowledge in a time and place that is
convenient for them and can extend the advantages-tdaning (electronic learning) sys-
tems (Mottiwalla, 2007) Whilst this defines a mobile device, the definition of mobile learn-
ing has been less clear, and many deliberations exist, from those who focus upon the porta-
bility of the device (Kukulskidulme and Shield, 2008), or the learner (Sharples, Taylor and
Vavaula, (2005). Palalas, (2011 p-76) proposed a definition that best combines these ele-

ments and embraces the anytime, anywhere nature of mobile learning.

"Mobile assisted learning can be defined as learning enabled by the mobility of the learner

and potability of handheld devices."

The definitions presented above, perhaps contextualise how the mobility of the learner and
flexibility of environment has generated much debate around current educational para-
digms and their suitability or value to contemjaoy learning theory (Shippesnd Keengwe
(2014). Engagement withlearning systems within HE establishments such as electronic
learning platforms (Blackboard), have enhanced student learning activities in formal Univer-
sity settingsandin collaborative environments in nefiormal settings.Alexander, et al.
(2019)found avirtual learningenvironment(VLE supportedlearning in a group of under-
graduate physiotherapy students providing a supplementary learniogtion andsug-

gested this haé positiveeffect on knowledge acquisitionThis study found that students
reportedthe VLE resources offered greater autonomy and promate@fficient,flexible,

fast and convenient methodMobile learning (mlearning) provides bothobility and
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flexibility opportunities but can also provide the option of settidy, often in environments
not traditionally thought of as being learning environmeastg.,in-transit, between classes,

during break periods etc.

Mottiwalla, (2007) comments that mlearning is unlikely to replace traditional classroom or
elearningsystems bumay work as a supplementary learning method that may complement
the more traditional methods. Other authors however, (K&p08), recognize that mobiles

and mlearning have the potential to change the nature of the relationship between physical
and social space. The ubiquitous nature of mobile technologies has therefore created learn-
ing opportunities for students, educators and for educational researahthit advantages

and disadvantages of this type of learning.

Crompton and Burkg2018) conducted aystematic revievof 72 studiego investigatehow
researchhas been conductethto mobile learning.Results showed five themes emerged

with 31% of the relewed studies examining impact of mobile learning on achievement.
Student perceptions of learning (29%) and the pedagogy involved in mobile learning (20%)
accounted for the other main themes with a lower percentage examining factors affecting
uptake (15%and investigating specific apps or systems (S¥gthodologies involved in

these studies showed questionnairasd interviewso be the predominanpreferences, ac-
counting for 39% and 11% respectiveQuantitative and mixed methods research however,
accounted for a combined 5% of the reviewed studpmerhaps highlighting thatesearchis

still at a descriptiveather than theoreticaleveland that a plausible theory is perhaps lag-

ging behind

The theoreticakducational research has debated the relevance of digital age technologies

such as mobile technologand how traditional learning theories may not meet the needs of
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S} C[* o v, 208).~Marptheories of learning have been proposeer the dec-
adeswith sometracing their roots to the last decades of the nineteenth century. Some the-
ories have sice been super ceded by new knowledge or standards, but generally, there is a
wide variety of learning theories today that are comparable and valid in academia,(llleris
2018). The following section will describe some of the popularised learning

theoriesand how these theories facilitate processes that bring about permanent capacity

change both existentially and experientiadligyd their relevance to mobilearning

|Learning Theori¢s
A theory is defined in the Oxford Dictionary as "a system of ideas that intends to explain

something and why or how it occur@xfordEnglistDictionary 2007). Therefore, it is logical

that a learning theory aims to explain how people learn. Theseftan be historical con-
structs that are deemed valid and necessary according to the discourse at that time and
help educators understand how learning and education has developed and changed. They
help to build new perspectives through a formal procesagreement and disagreement,

idea formulation and creative process to spawn new theories (Har&8lav). Whilst learn-

ing theories developed in the late 2@enturies, their emergence can be traced back thou-
sands of years to the ancient philosophers oé&&e such as Aristotle and Plato, whose in-
sights into epistemology and how we view knowledge contributed to the understanding of
learning (Kivunja2014). These ancient teachings and transfer of knowledge, sometimes re-
ferred to as the 'Tabula rasa’ or blaslate theory, arguably represent the first recorded ex-
istences of knowledgbased communities and perhaps represent the role of discourse and
debate for the advancement of knowledge (Harask®17). Knowledge communities are
leading thinkers or sciergts who represent the statef-the-art in that discipline who de-

bate, deliberate and define the theory of a discipline and how this is articulated in practice.
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With respect to learning theoryptir major learning theories have flourished at points in
time because of knowledge communities. The following review seeks to give a brief over-

view of the key features behind some of these learning theories.

|Behaviouist Learning Theofy
Behaviouristearning theory has its beginnings in Edward Thorndike's ldfec2@tury the-

ory that for children to learn, a manipulation of their learning environment is necessary,
which is designed to send stimuli to produce desiestning. More recently, Skinner

(1965, focused more closely on the relationship between environmentlagtthviour the-
orizingthose environmental stimuled to learning connections because of responses to
these environmental stimuli. Much of this theory is closely related to that proposed by Pav-
lov's conditioning theory developed through his work with dogs.
Thebehaviouristperspective views learningsa measurable construct through observable
changes irbehaviour(Skinner, 1990Venezky and Osin 1991, Dunaw2§11). The empha-

sis of this theory is that of knowledge adoption through study and memorization, where
achievement is the preferred outcom@&his theory is typically a rote learning approach to
content where the role of the teacher is to be the primary 'source of knowledge' and what
content is to be delivered (Brow2006). The question of whether this is a process, or a
product has been poseay some authors (Duchastdl999). The emphasis on knowledge
production in this theory is minimal as knowledge is to be 'gained' rather than created, usu-
ally through a process of instruction. Gagné proposed a series of nine events to help imple-
ment thelearning design process by outlining how existing learning will relate to the new
information that was to be presented, provide instruction as needed, help integrate
knowledge with applied examples, and embed learning through questioning to develop ex-

pertise (Gagné, Briggs and Wadgk392). This 'internalisation' of knowledge views
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knowledge as external to the learner and thus the goal is to internalize content (Foroughi
2015). This has led to modern criticism that this theory does not provide an adgequat
framework in which learners can think and act when presented with an overwhelming world
of content provided by a digital world (Bell, 2010). Ally @0tbwever, argues that behav-
iourism is complementary to other more contemporary theories in certaimexise.g.,dis-
tance learning. Browr{2006) supports this view stating that behaviourism is an essential
learning theory but is currently not the focus of teaching and learning. Learners still have
behaviourist outcomes, particularly in areas of sk#ielopment, but the shift in teaching

and learning from behaviourist theories perhaps dictates that they are currently in the mi-

nority.

|Cognitivist Learning Thedry.
The principles behind the cognitilearning theory are that internal processes and insights

provide key learning strategies and that individuals acquire knowledge though reflection,
perception and memory (Goul@008). It focuses on how learners think, acquire, recall and
retain knowledge.

Cognitive learning theory is often grouped with behaviourism and together, they are often
termed 'instructivism' (Porcar®011) although there are some fundamental differences.
The differences can be explained as the limitations with behaviourism rgeognised in

the early 1920s, when an understanding emerged that the influence of the mind in making
decisions did not derive purely from external stimulus (Harag®i7). Whilst behaviour-

ism was not rejected entirely, the change from external behaviounternal mind pro-

cesses was evident. The role that the mind played was influential in the development of this
theory as an extension of behaviourism however and developed from the emergence of

computer science in the 1940s. As computers were obskto@rocess information,
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cognitive theorists proposed a theory of the 'mind as a computer' which was able to process
knowledge through changes in shderm and longterm memory (Porcard2017). This be-
came known as the Cognitive Information Process)(&i# thus strove to understand how

the mind processed information through a structure consisting of different components. As
connectivism will go on to discuss, Siemd2604) argues that technology now supports

many of these processes including storirgfrieving, transforming and using information.

As the CIP model has briefly shown, the mind is capable of encoding information in many
forms such as diagrams, symbols, pathways etc. This relates in some ways to a mental rep-
resentation of knowledge dschema' that may be stored in different forms or ideas. Many
examples of 'schema’ exist but importantly, they are a part of cognitive learning theory and
relate to the mind as a memory structure that contains the extent of our knowledge (Jonas-
sen, Beisser and Yac¢(1993). Schema can also relate to abstract conceptualisation of
knowledgee.g.,the body possesses two arms and two legs, however these may be different
sizes, lengths etc. or they can relate to linked processes such as the assessmeriteof gai

the right leg will follow the left leg, the heel will strike the ground, followed by astatice

phase and finally, a toe off phase.

This theory is therefore well suited to rule based or procedural execution but may have limi-
tations in more corplex situations such as problesolving, critical thinking or inference
generation (Ertner and Newb$993). However, just as with behaviourism, cognitivism
methods grant learning control to the teacher which has been criticised as it stifles active
engagment of learners and assumes that learning is similar for all individuals (Jonassen,
1991). Much of the cognitivist theory explains that learning is a process of mapping the ex-

ternal world onto the minds of learners (Porcaro, 2011) which feature strandhaditional
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teaching methods such as the lecture or instrueb@ased discussion, hence the learner's pri-
mary role is to retain knowledge in a very didactic way (Matheson, 2015). The overarching
epistemology of both behaviourism and cognitivism is #fere grounded in objectivism

where pre-digestedinstructor knowledge is then transmitted to learners, focusing primarily

on individual learner perspectives.

Elements of cognitivism do also ally closely with another popular learning themrgtruc-
tivism, as learners process knowledge objectively but construct their own meaning of reality
based on their own perceptions. This area of learning theory is often known as cognitive
constructivism and is derived from much of the work of Pia#&32). It was, however, the
1970s that saw the new theory of constructivism emerge to complement and challenge the
theories of behaviourism and cognitivism (Harisk®17). A theory that perhaps moved
learners along a continuum of learning where a duaiapproach in which a single correct
answer from an established authoritative learning source moved to a relativistic perspec-
tive. Perry(1970) described movement along this perspective as being challenged with
thinking that is a level above one's cuntghinking. A perspective that considered different
situations or perspectives may give rise to different answers or opinions from a range of

sources, including one's own experiences (Cannon and Bo2a&8).

|Constructivist Learning Thedry

Changing the concept of "how we know" gave rise to the resistance of constructivist learn-
ing theory and perhaps links to the differences in the epistemology stance of previous in-
structivist models that were objective and rational (Tippamsl Tobin1993). This was a
radical departure from previous models that did not consider the pluralistic nature of

knowledge and focused on stimubmssponse, or information processing and held that
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knowledge was true only if it reflected an independent world. Von Géslel, (2012), ar-
gues that constructivism is misunderstood as it claims that reality only exists within the
realm of our own experience, rather than that of the independent world. The building of
one's own mental structures through new and prior expedes, so that previous instruc-
tion and experience support the construction of new knowledge are just some of the ele-
ments of constructivist learning theory. Wengelr999, describes the mental structures as
interacting with the environment in a hanam, seltdirected journey of discovery. Mathe-

son, (2015 p. 38) in agreement with this, states that

"Genuineunderstanding cannot simply be copied from one brain to another, without the re-
ceiving brain engaging in the process."

Constructivist theory therefore propos¢hat learners construct their own knowledge and
understanding through their experiences athe reflections upon these experiences. These
new experiences thus require learners to assess previous levels of knowledge and integrate
new information to change knowledge beliefs or reject this new information. These experi-
ences form the foundation and the stimulus for learning (Ladyshewsky, 2006) and per-
haps in part, have given rise to such teaching methods as group discussion, rejtective
nals,and workbased placements (Henry, 1989). The participation in dialogue through such
processes as qu#sning, exploring and engagement thus leads to reassessment of
knowledge and acts as a creative vehicle for the construction of knowledge within the learn-

ers own experiential world (Harasim 2017).

Consequently, the goal of constructing a coherent ustiending of the experiential world
presents many approaches and solutions that can be considered desirable, but for the

learner, the achievement of the desired goal will be justified by its value. Von Glaserfeld,
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(2012) refers to the examples of speedpeomy,convention,and "elegance" as justifica-

tion of achievement with reference to the desired goals. Whilst "elegance" in finding a solu-
tion is desirable, the solution may also be ineleganstly,and timeconsuming, however

can generate further motation to seek more satisfactory methods if their approach is seen

to be inadequate Von Glaserfeld (2012).

Therise of the Internet has seen a markeldange in the ability to accekaowledge infor-
mation and speedysolutionsin this respect.Increasing advances in technoldggve altered
methods of knowledge acquisitiaand have fostereca more convenient and speedy ap-
proach tothe accessibility of information (Corbett and Spingl620). Whereas the instruc-
tivist theories may profess to "teach” the right solution, constructivism provides a basis
upon which learners may develop the freedom in which to operate and discover or con-
struct solutions that lack theoretical foundation but providestdesired goalThe advances
in technolog, perhaps highlight the limitationsf constructivism in this respeaiue tothe
limited context of the micro cultural aspects of learniriheemergence of the internet

now allows much broader and diverse cukts of learning via thase of social networking.
This allows learners to experience perspectives from a broader context than their own expe-
riencesby engagement within these network¥Vhere constructivism differs from cogni-
tivism is thatit creates maning for the learner by allowing relifle experiential learning to
help scaffold and construct meaning withitre boundaries of the individual experiences.
Duke et al. (2013) suggestognitivism assists the learning from an individual perspective
as it aids learning structurand knowledge implementationThe limitations of these theo-
ries however, lay in their ability to explaamd predict behaviours of learnevghenengaging

with digital systems of learning which are autonomous in nature. Traditional learning
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theoriesposit that learningshould be presented actively amdnnected to realife (Piaget
1977) The emergencand useof mobile technologyn learningarguably challenges these

principlesdue to the learning autonomyiversity,and connectedness that they offer.

The debate around these technologieasproducedgreat interest in the pedagogical un-
derpinningandchallenged many traditiond¢arning theories such dke instructivist theo-
ries includingpbehaviouristand cognitivist paradigmas beingnferior when applied to learn-

ingin the digital age.

These models emphasize learned behaviours in response to context specific stimepand r
etition for skill acquisition have their place with modern learners as knowledge is still
grounded, but alternative theories of constructivism and connectivism resonate with the
digital age in the sense that the knowledge is either creadedessedor discovered. Con-

text specific stimulprovided through instructivisand to an extent, constructivigtrinciples
have limitations in their inability to prepare learners for an increasidgjtised and global-
ised world. Theyare perhaps lacking in their ability to acknowledfe role that digital me-
dia and technology play in accessinfprmation from an array o$ources in a speedy and

convenient manner.

|Connectivism Learning Thepry
Connectivism was put forward by Siemef200) as an alternative learning theory to be-

haviourismcognitivism,and constructivism. Connectivism can be explained as consisting of
four ideas. Firstly, that there are connecting nodes meaning that learning is a series of con-
nections. Secondly learnimlpes not necessarily occur solely inside human brains. This is
explained in terms of connections between information sources which occur outside of the

learner (Siemen<K006). Thirdly knowledge is not propositional, or fact based, and it is not
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representational. Downes(2006) argues that knowledge is pattern of connections and is
merely subsymbolic. Fourthly knowledge is an emergent phenomenon and is not inten-
tional it really emerges when patterns of connections recognised. This may depend upon
four interactions between, the context of the location, salience which is a recurrence of the
pattern in the network, emergence which is the development of patterns and the persis-

tence of patterns which is the memory aspect.

Connectivism theories differ from géhconstructivist theories by suggesting that knowledge

is not simply stored by the human learner but is accessed via a netwaddetsand the in-
teraction and development of these nodes is where knowledge resides (SicAt¢Hs.

This therefore suggesthat knowledge is nopropositional,but that knowledge lies in these
connections and the interaction between the learners. Constructivist theories, in particular,
social constructivist theories contest that knowledge is not simply fourdismovered buts
generated via social interactions aligned through a process of cognitive growth in which dis-
cussions surrounding theory and practical skills are shared (Vyga&k§). These social
interactions within a constructivist theory howevefew interactions as typically between

learners and instructors

The interactions and engagement within connectivismaesved from a different stand-
point howeverand grant a level of autonomy to learners that allkmowledgeexploration
without instructor involvementnecessarily The use of mobile learning devices in this in-
stance acts as a tool for mediation of these social interactions (Kegsehal2012). The
ability of mobile devices to offehis level ofknowledgeexplorationautonomy poses an in-
terestingchoice for learners and gives opportunity to engage with informaitioa more

flexible manner.Corbett and Spinelld2020) discuss woconnectivisnfeatures two critical
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factors that contribute tdearning:locatingnew informationand filtering irrelevant data
Kop and Hi)l(2008)however,had previously criticised connectivisas itassumed access to
information wasubiquitous and that the ability to memorise knowledgey be subsumed

by the ability to find and applynformation when and where it is required.

Should new theories of learning such as Connectivism or Navigationism build on older theo-

ries or replace those which are deemed inferior? Are the neiveories of learning theo-

ries at all or simply methods of learning and tools to find and filter information and

knowledge? These theories have emerged since the categorization of learners into brackets
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and more latterlydigitally wise (Prensky, 2009)otB describe learners who now interact

with peers via social connections such as email, Facebook, Twitter, instant messaging and
Instagram. The social interactietement of these connections does not necessarily indi-

cate that learning has taken place, or indeed that this type of learning is a common strategy.
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tween learners, the structure of learning and the autonomy of learners effectively dictate
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lation to distance learning using technology mediated communication, the comparison with

both social constructivism and connectivism is an interesting topic for debate.

Some studies however have shown that learners still prefetrditional and familiar
styles of learning to the more active types of digital learning. This is partly explained as alt-
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but lack skill in the application of fhknowledge (Oulasvirtat al.2010). The implication
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may be that technological innovations are best implemented when there is a supporting
learning theory to inform development. Other explanations have pointed to perceptions of
technology and the barers or facilitators in this process (Davi889, Venkatestet al.

2003). The acceptance of technology emerged as a theoretical framework during the 1970s
and 80s as a body of work formed that developed several models with the goal of predicting
behavioual intention towards technology acceptanc&hepopularity of personal mobile
technology anduseracceptance for learninig an interestingrea that is currently under re-
searched.Technology acceptance models have existed for many decades and havapeen
plied toorganisational technology acceptance rather than personal technol®bg follow-

ing section describes the development and extension ofnleee popularmodels and their
application to mobile technology acceptance. Their consistency and validity will be de-
scribed and their contextual importance during the rapid change of portable technology de-

velopment.

|Developmenbf Technology Acceptance Models
The decision to use technology is always an open question. As the growth of smartphone

and digital technology has grown over the previous decade, integration into private, public
and educational life has shown similar gtbw The rationale behind adoption of technology
has been studied for over four decades, from the original theory of reasoned action (TRA),
proposed by Ajzen and Fishbgjh976). The theory was developed to predict and under-
stand behaviours relating tdhe use of available information. Rather than studying atti-
tudes, this theory sought to understand behaviour intention and beliefs (Ajzen and Fishbein
(1976). The theory of reasoned action was felt by Ajzehddimited;hence a third dimen-

sion was adde that considered perceived behavioural control, resulting in the theory of

reasoned behaviour (TRB). The individual's intention however, remained at the heart of this
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revised theory. Behind this intention are the variables of attitude toward the behayvio
perceptions relating to the success of the behaviour and the subjective norms about en-
gagement with this behaviour, (Azjel985). The proposed relationship between these var-
iables was that more confident individuals are more likely to succeed than those lacking
confidence. The theory did provide understanding of planned and actual behaviour but was

contextually limited inhat personality, age, and gender variables were not considered.

|Technology Acceptance Moflel
Davis (1989) adapted the model with the goal of providing understanding of behaviour pre-

diction when applied to acceptarof technology. The technology acceptance model (TAM)
has seen subsequent development and extension since the original 1989 version that fo-
cused upon the variables of perceived ease of use and perceived usefulness (Marangunic
and Granic2014) whilst reroving the attitude construct. Behavioural intention was also
introduced as a variable due to the relationship with the perceived usefulness as this was
strongly suggestive of an intent to use without formation of an attitude, for example toward
system cheacteristics (Davis989). The TAM model became accepted as a leading model,
used in most of the research around acceptance and prediction of technology acceptance
(Lee at al. 2003) but was constrained by its inability to identify factors that influéribe

perceived usefulness.

[Technology Acceptance Modgl 2
The adapted TAM2 model (schematically depicted below) by Venkatesh and(Ra0®),

sought to address this by introducing the social and cognitive variables of subjective norm
(influence of others on decision to use technology), image, (have favourable standing among
others), job relevance (applicability of technology), outpualiy (how well technology per-

formed required task) and result demonstrability (production of desired results/goals).
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(Venkatesh and Davis 2000)

Figure 2.1 Technology Acceptance Moflel

The variables of 'experieatand 'voluntariness' were also included as factors that affected
the subjective norm. Many of these items were developed from prior research (Taylor and
Todd (1995); Moore and Benbasdi991; 1992). Further studies by Venkatesh and Davis
(2000) confmed the relationship that the perceived ease of use was a significant determi-
nant of perceived usefulness. Four studies were reported within the 2000 study and
showed the norsignificant relationship between subjective norm and both experience and
voluntariness, however a significant relationship was established between the output qual-
ity and job relevance. Intention to use was also shown to be directly determined by subjec-
tive norm, perceivedisefulnessand perceived ease of use. The psychometric properties
used in all four studies demonstrated Cronbach Alpha coefficients above 0.80 and construct
validity strongly supported following direct oblimin rotation, principal component analysis.
Cross loadingsf 0.30 were factorednto this analysis to suppress less meaningfuetie

cients. Although these relationships are quoted as significant, and unlikely to be due to

chance, many do not show strong relationship between the variables. Usage behaviour, as
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one of the highest r values, for example, shows a correlation with intention to use of 0.52,

which is satisfactory, but not strong.

The TAM is a widely used model in many areas of technology including Web 2.0 technolo-
gies such as email (AdanNglson,and Todd, 1992) and the World Wide Web (Ledgzéer

al. 2000), due to both its simplicity and applicability however these are work based studies
hence there is an argument for limited external validity. Dastigl. (1992) argue that

whilst the usefulnes is the major determinant of usage, the perceived enjoyment serves as
a source of internal motivation and will explain further variation beyond this. Moon and
Kim, (2001) suggest that intrinsic motivators should be a consideration and define this as
whenactivity is performed for no other reason that processing or performing a task. They
proposed an extension to the original TAM which was named 'perceived playfulness' with
the intention of adapting the model to the, at that time, emergent World Wide \&ed

based this extension on intrinsic motivation theory. Da\ii989) has argued that future
models would need to address how variables such as this would affect the ease of use and

perceived usefulness.

This model was developed to reflect the chamgénformation access methods with Moon

and Kim (2001) acknowledging that the web is used for both work and pleasure, unlike pre-
vious IT systems. Three dimensions were developed as part of the perceived playfulness ex-
tension based on the work of Csiksgmihalyi and Deci: concentratioguriosity,and enjoy-

ment. These dimensions are not linked, hence may not reflect total experience (Moon and
Kim 2001). This study tested nine hypotheses based on the relationships within the ex-
tended TAM. Cronbach inteal consistency coefficients demonstrated values from 0.83 to

0.96 and both discriminant and construct validity were shown to be good and confirmed
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that the extended TAM demonstrated three wiimensional constructs (perceived playful-

ness, perceived eas# use and perceived usefulness) which were factorially distinct. Hy-
pothesis testing showed attitude toward use of the web is significantly affected by percep-
tions regarding ease of use, playfulness and perceived usefulness, effectively, supporting the
addition of intrinsic motivators to the scale and contextualising the value of these intrinsic
motivators. Results from the study also showed a more powerful effect from intrinsic moti-
vation than from extrinsic motivators, which was thought to be an imparfactor in build-

ing positive attitude.

The phrase 'hedonic motivation' is often a term associated with willingness to use behaviour
that leads to positive experience or useful behaviour. Since the addition of perceived play-
fulness to the TAMramework, many further studies have investigated the influence of rele-
vant personal and social variables to account for behavioural intention with technology.
Venkatesh, (2000) states that the early perceptions of an individual's use of computer tech-
nology is dictated by three ‘anchors'; computer seificacy/computer anxiety, computer
playfulness and perception of external control. The efficacy/anxiety anchor relates to the
level of expertise that an individual has developed to use technology; plagsiinepre-

sents the internal motivation to use and explore a new system and, finally, the external con-
trol represents the level of organisational resource to support a system. These variables are
interesting considerations in contemporary learning enviramts due to the wide availabil-

ity of external systems available through commercial platforms such as the Apple store or
Google Play. These systems represent learning systems with high levels of resource sup-
port, whilst incorporating a popular ‘gaming'lture that resonates closely with the TAM2

framework of Venkatesi{2000). He theorised that continuing experience with systems will
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maintain a strong relationship with development of expertise and external resource sup-
port, a feature now widely prevalémvith many software developers, however, there would

be a diminishing relationship between playfulness and anxiety.

[Technology Acceptance Modé¢l 3
The anchors from Venkatesf2000) were extended from the TAM2 to the TAM3 framework

and were investigated by Venkatesh and Bala, (2008) as the new relationships posited in the
TAM3 had not been empirically tested in previous tested. Firstly, the role of experience us-
ing a system as proposed to influence or moderate the perceived ease of use which in turn
would be important in forming perceptions regarding usefulness. The suggestion was that
increased experience would show a stronger relationship with perceived ease of use and
perceived usefulness. Secondly, the role of experience would moderate inhibited use of
technology as increased experience with technology and information systems would help
users to gauge accurate time frames and associated efforts for task completion. abtare

rate perceptions of effort would therefore relate to increased experience and lower levels of
computer anxiety. Thirdly, experience would moderate perceived ease of use as procedural
knowledge increases, hence the ease of use of technology is coegildms but behavioural
habits have formed. Four sites were selected from varying profesdiackfroundsfinan-

cial, accounting, investment banking and manufacturing. Each site introduced a new IT sys-
tem to the firms and relevant asite training was pvided, ranging from 4 hours to 2 days.
TAMS3 guestionnaires were completed online after initial training and at 1 month and 3

months using papebased questionnaires.

The results from Venkatesh and B4R2008) showed similar levels of construct vidjicand
internal consistency to the TAM and TAM2 frameworks but showed that experience plays a
major role in IT adoption and increased experience increases the perceived ease of use and
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perceived usefulness. It also showed that the perceived ease of as@ot an influencing
factor in the perceived usefulness and vice versa. A system therefore may be easy to use
but may not necessarily be useful, however experience played an important role as this may

establish links between these variables.

The TAM3ramework consistently showed across three data collection points;esitfacy,
perceived external control, computer playfulness and computer anxiety significantly pre-
dicted perceived ease of use, however, enjoyment was not initially significant (aftiet i
training), but significantly predicted this ahe- and threemonthsposttraining with the in-
formation systems used. The significance of this paper goes beyond the importance of devel-
oping effective interventions to enhance IT adoption in a widdety of environments, it
clearly signposts how experience, enjoyment and expertise relate to usefulness of a system.
For educational use, both for learners and teachers, this is a prime consideration for adoption
of technology. Systems and resourcesréfore should reflect these variables if they are to

be successful, however, the TAM3 model may not predict acceptance when technology is a
personal rather than imposed choice, nor consider teacher perceptions and beliefs around

teaching and learning (Teand Zhou, 2017).

|Unified Theory of Acceptance and Use of Technology I\}’Iodel
Several other models do exist that explore theories of acceptance such as innovation diffu-

sion theory, (Rogerd 995), motivational moddDavis et al. 1992), social cognitive theory,
(Bandura1986), model of PC utilisation (Thompsehal. 1991), and model of acceptance
with peer support (Sykeet al. 2009). Venkatesht al. (2003) proposed an integrated
model of these theories withhie unified theory of acceptance and use of technology

(UTAUT).
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An empirical study was performed across four organisations to predict user acceptance of
new technology introduced to the workplace. The UTAUT questionnaire was created, devel-
oped and validted from eight commonly used questionnaires and used at three data collec-
tion points (after training, at 1 month and 3 months post training) and found four determi-
nants of behaviour and four moderators. The variables of performance expectancy, effort
expectancy, social influence and facilitating conditions were shown to be direct determi-
nants of behavioural intention and use behaviour. Venkateshl. (2003) emphasise how-

ever that most of these key relationships are moderated by age, geegperienceand
voluntariness of use, commenting that there is very little research around the influence of
age and little around gender. The patterns arising from the results of this study suggest that
effects of performance expectancy on behaviouragmiton was stronger for younger and

male subjects, whereas effort expectancy was stronger for females, winiders,and

those with less experience of systems. The significance of this study was that it had the abil-
ity to explain around 70% of the variam of intent to use technology and offered a tool to
assess the introduction of new technology across a range of business contexts. The study
also noted that social influence was not a significant factor in voluntary contexts. The origi-
nal model has sircbeen extended to UTAUT 2 (Venkatesh, Thong and Xu 2012) which em-
braced the voluntary contexts by applying the constructs of hedonic motivation, price value

and experience/habit.

A number ofsurveybasedstudies have used the TAM and UTAUT questioasdo explore
various influences of technology upon users. A feature of this research is the exploration of

organisationally introduced technology rather than usetected technology. Whilst these
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guestionnaires serve as useful barometers of acceptatiy can be limited in context as

many digital learners now are able to se#flect from a wide range of personal technologies

|[Survey Research Studles.
Severaktudies around the digital literacy of users have bperformed. Many of these

have used a survey design approach to investigate the outcomes, which include predictive
strength of attributes of digital natives (Sorgd al.2017), demographic attributes of Twit-

ter users and the perceived digitdivide (Blank2017), acceptance of technology in class-

rooms (Gu, Zhu and Gu2013) and findings on Facebook in HE (RobB@&t0). The popu-

larity of digital literacy as a term within technology research has attracted more recent in-

terest and has been pdicted to continue following Cassidt al. (2019 findingswho sur-

veyed 25 global literacy leaders from across the globe usingeg83@w Z2Z}35 } @& v}S[ <y *S]}v
v ]E X %o WE %0 }*]A * U%O]VP %% E} Z I % ES] ]% vSe 5} (
reported these as percentiles where a 100% consensus was extremely hot, a 75% consensus

was veryhot, and 50% consensus classed as hot. Below 50% was classified as a cold topic.

The hottest topics were digital literacy and new literacies plus mediadtier The discus-

sion points of the article centred on students constructing their literacy identity through dig-

ital literacy with this linking to confidence and development of individuals and-gemrp

epistemic authority. Whilst this is a purposive samit demonstrates a homogenous

global sample as the questionnaire developed by literacy leaders and transferability is

largely limited to North America as only a single respondent was outside North America. Lit-

tle information on face or construct valtgliof the survey questionnaire is provided and re-

sponses only offer dichotomous responses. The discussion around students constructing

digitalidentities,however, has possibly arisen due to other survey type research.
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Surveys are and have been a commaegtmod of investigating various aspects around tech-
nology acceptance, digitateracy,and demographics of technology users, however, lacks
the ability to explain why or how users behave as stated. Additionally, cross sectional re-
search such as simple alahgitudinal questionnaires only reveal a snapshot of behaviours
at that point in time and hence whilst giving valid results, the findings can become outdated
(Bowling 2014). The development of the TAM models however has continued to feature
within muchof the survey research. Gzhu,and Gug(2013) adapted the TAM models of
Venkatesh(2003) andvenkatesh and Davis, (200)d developed a 2item questionnaire

that aimed to explore the acceptance of technology within the classroom. The question-
naireexplored four constructs of technology acceptance and was distributed to 2161 stu-
dents plus 249 teachers across 19 districts around the Shanghai region. Within these dis-
tricts, five schools per district were selected and 100 participants were recr@tedtq-

dents plus 10 teachers) using stratified random sampling. The questionnaire explored the
constructs of outcome expectancy, taschnology fit, social influence and personal factors
and was measured usinga% }]vs >]I ES » o X (E&dined ttEdts araRASt U %o
hoc ANOVAs were used for measures of internal consistency and for differences between
the frequency of use at home vs school. Factor analysis was used to identify and load the
four constructs. The results of the study demonstratieat the most powerful predictor of
technology acceptance was the personal factor feclass usage. The study also demon-
strated some habits occurring in males and femades between teachers and students.
Students were shown to have a higher s#fficiency than teachers, based on having more
access to IT at home. This may also however, simply be due to students having more free
time to dedicate to IT than teachers as outlined by the net generation description of

Oblingeret al.(2005).
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Gu,Zhu,and Guq (2013) also report that boys were more influenced socially by IT than

girls, particularly with homeaise. This was discussed and a theory postulated that the ex-
pectations within school were not being met; hence more engagement was seen at home to
meet this expectation. The results of the outcome expectancy construct supported the au-
thors claim with reference to thiandthe study gave some confirmation that the early
adopters identified within the questionnaire show the characteristics of digital natives as
outlined by Prensky2001). The social influence construct was identified as an important
consideration for techalogy acceptance within class, but also, interestingly can be seen as
3y v3e U}ve3E 3]vP VAE] 85C ]Jv ]JvP Zo (8 Z]Jv[ AzZ]l] Zu C o
creased home engagement. This study demonstrates however, how the TAM questionnaire
can be adpted and developed to fit a more focused population where the use of technol-
ogy is in part enforced through the school systems, but also offers personal choice in tech-
nology through home engagement. Gihu,and Gug(2013) concluded with a recommen-
dationthat interviews would help to explain some of the questionnaire findings in greater

detail.

Kuek and Hakkenne@019) also used the TAM model as a basis to investigate healthcare
staff digital literacy and their attitudes towards IT systems. The quastioe was distrib-

uted using both online and paper copy methods and adapted the TAM and UTAUT as the ba-
sis for the questionnaire. Rather than using all eight domains of the UTAUT, Kuek and
Hakkennes(2019) used only four, arguing that the TAM model meaduwo of the do-

mains and the remaining two were not appropriate as they were investigating attitudes to-
ward a new system (implementation of a new health records system). The study results re-

port a disappointing 6% questionnaire return rate (407 respansieand demonstrate that
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staff hold positive values about value of technology and hold positive attitudes towards In-
formation Systems. Staff aged 50+ however, showed significant differences in domains of
TAM and UTAUT in areas of anxiety about usingnelctyy, attitudes towards working with
technology, social influence and facilitating conditioddso,some significant differences

were noted between clinical and neslinical staff with norclinical staff aged under 50 were

seen to hold the most positevattitudes towards technology.

The results do demonstrate a small response bias to the questionnaire as 90% of completed
guestionnaires were returned online compared to 10% who returned a paper copy. An ap-
propriate sample size was recruited howeverséd on a power calculation which required

364 to complete the questionnaire. Some of the conclusamreewith Bhatt and MacKen-

zie, (2019) around the concept of epistemic authority. This study does serve to illustrate
once again, how a survey was deysd and adapted from the TAM and UTAtdddels,

but it must be remembered as with other TAM and UTAUT studies, this was investigated

where technology was an institutional adoption rather than a personal choice.

|Uses of Social Media fbearning
Mobile technology research has also embraesgects of web 2.0 technology and the use

of social media for learning has been investigatedéyeralauthors. Thelominant meth-
ods usedhgain featuresurveybasedresearch andjualitative interviewswhich help to ex-

plainthe wayshow subjects engageahd why they engagedith mobile technology.

Roblyer et al. (2010) investigated the uses of Facebook (Fb) amongst staff and students
within a HE institution and compared uses and perceptions of social network services be-
tween these groups. Using an online survey questionnaire, Roblyer recruited via conven-

ience sampling, 120 students and 62 staff from the HE facultyitekBinstrument was used
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to collect responses to uses and perceptions of Fb and analysed appropriately for between
group and within group differences using Mawhitney and Wilcoxon Signe@hk tests.

Results showed that 95% of students had a Fb account compared to 73% of staff. Students
were much more likely to check Fb rather than email. No significant differences were
shown in how often groups checked their Fb account per day. Stadf meere likely to

check email than Fb however. Fb was also less commonly used for instructional purposes
and that social uses were much more common possibly due to differences in perceptions for
instruction. Students demonstrated they were more likelyagyee that Fb is a convenient
learning environment however, staff were far less likely. Robéteal. (2010) also report
evidence of an exodus towards Twitter although no explanation is proposed. Unlike Kuek
and Hakkenneg2019), Sobailet al. (2016 this study gives no details of how the question-
naire was developed or how reliability and construct validity was established. There is also
the possibility of a nomesponse bias amongst staff members who did not hold Fb accounts,
therefore the 73% stdifFb account holders may be an inflated percentage of the whole staff
population within the HE institutionThis study helps demonstrate thugptake of social me-

dia platforms such as Fb as both conveniamd helps to establish the age demographic for
use. The higher uptake amongatyoungerHEstudentpopulationmayindicate that the

ubiquitous nature of mobile technology could be a useful predictor of futwe u

Sobaihet al. (2016) investigatesiocial median Higher Education in developing countries
using a pretested questionnaire followed by 27 sesstructured interviews. The question-
naire was developed and adapted from the TAM2 model of Davis (2012) and consisted of
five sections. A convenience samplas used and 190 respondents (84 teaching assistants,

86 professors and 20 admin staff) competed the questionnaire which showed significant
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differences in perceived values and uses of social media across 4 main factors (teaching and
learning, student supp®, community building and connection value, program marketing

and promotion value). Given the sampling discrepancies and nature of occupation and
higher mean age between the administrator group and the other groups, it is perhaps un-
surprising that this gup were less likely to use social media than the other groups. The au-
thors also perform metric data analysis on Roarametricdata; hence findings were inter-

preted with these limitations in mind.

No details were included detailing how intervieweesreveelected, however the authors
reported 11 barriers from the qualitative content analysis. These included issues of privacy
and security, time commitment required, digital divides such as trust in the technology, age,
institutional support and awarenesd how to use technology. This study does lacks trans-
parency when reporting the qualitative study as few details are given regarding interview
process, reflexivity or data verification procedures when developing codes and findings. Alt-
hough this was pdormed in a developing country, the resolution of barriers is not simply
constrained to these as similar barriers are quoted by other authors (Bhatt and McKenzie
2019, Cassigy019). The study perhaps also raises the question that, given the barriers

stated above, simply using social media is not indicative of digital literacy.

Sorggetal. ~Tii6e JVA «3]P § ]JP]1S 0 0] & C u}vPeS PE}U% }( 18
across six European institutions. The study aimed to consider the predictive stadragth
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utes included their information and communication technologies (ICT) ownership, ICT expe-
riences, internet confidence and ICT rich university coursesiciarits were recruited us-

ing convenience sampling and data was collected using an online survey questionnaire.
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Data collected included responses to author developed item tests such as the IL Test (a 40
item multiple choice test), (Boh Podgorngék al. 216) ICT experiences scale (16 item list of
ICT applications), ICT ownership sc8imdrtphone laptop/notebook PC, desktop PC and
tablet), Internet confidence scale (10Q Likert scat®)ith a range of scores from ‘BD)

and a descriptive ICT rich cees scale.

Sorgget al.(2017) reported that the highest scores were obtained in applications per-
formed regularlye.g.,internet search, social networks, videos, communication. The lowest
scores were obtained in apps where specialist knowledge reqainedvere often skipped

by majority of students. The ICT ownership revealed that all participants own at least 1 de-
vice and that 75% use smartphones and 71% use PCs more than once per day. The figures
around tablets and desktops reveal that 67% do nottasdets, 20% use desktops whereas
33% never use desktopslv  (E «Eurrelations show a negative correlation-3469),

p>0.001) between PCs and desktops, portables (laptops) have essentially replaced desk-
tops. The use of desktops was reported marndely for programming games (r=0.225
p>0.001) and web page design (r=0,171 p>0.001) requiring more computer power but this
does not necessarily indicate better information literacy skills. There was also some weak
evidence that the top smartphone useaige also tablet users (r=0.131 p>0.05). Interest-

ingly, the strongest predictor of information literacy was the age of a tablet which cor-
related negatively with information literacy (@191, p>0.001). The inferences made from
this study are that thlets were not used for studyurposes buivere used for personal and
recreational activities such as media consumption etc. and act as a distraction from study.
The authors also conclude that ownership of ICT devices does not overall, affect information

literacy and digital natives are not necessarily information literate. Whilst these findings
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shed light on the literacy of the net generation, this study was performed on a sample of Sci-
ence and Technology students and is geheralisabldeyond this cotext. Whilst the sur-

vey instruments were piloted on smaller groups and were validated, the calculated mean
scores are from Likert scales which are ordinal in nature (Z@lb) and therefore median
scores would be more appropriate given the level ofadaltastly, whilst the correlations are
significant, theRvaluesdemonstrate weak correlations of below 0.3 and should therefore

not be interpreted as strong conclusions.

Predictordor useof Mobile Technology

Whilst the conclusions from Sorg@017) may not demonstrate statistical rigour, they do
give attention to the information literacy of users both within a student and staff popula-
tion. The findings that number of devices owned laytgipants were not a significant influ-
ence and that digital natives are not necessarily information literate merits further investi-
gation. Blank(2017) conducted a much larger study to examine the digital divide within a
population of social media platrm users to explore the implications for social research.
Blank (2017) recruited 2000 UK platform users (including Twitter, Facebook, LinkedIn, Pin-
terest, Instagram and Google+) users aged 14 and above to complete a telephone survey,
followed byfaceto-faceinterview. The telephone survey consisted48fitem 6-point Lik-

ert Scale rating uselsanging from 16, giving a theoretical composite score of between 43
and 215). Oddsatios from logistic regression analysis were used to predict the prdfile o
Twitter users and results showed that Twitter users were likely to be a younger age group

(18-24) and were likely to be a student population (18%) or in possession of a degree.

In both the UK and USA, users were more likely to be younger, better edichbelents,

employed, single and wealthier and 10% more likely to be white. Results also report that

5C



users were more likely to be younger than other SNS usegs Facebook). Age, income,

and life stage were significant predictors of Twittan@for Facebook and Pinterest) usage
with Twitter users more likely to participate in Internet activity than agers. Blank

(2017) also report that Twitter users are more likely to engage in a wider range of activities
than nonusers with an average of 30 agties compared to 20 activities for narsers. The
Oxford Internet SurveyDutton et al.2013) show statistically significant differences be-
tween Twitter and norlwitter users in 48 attitude variables. The significance of this is to
consider the influence of SNS anditter upon digital literacy of users and perhaps the in-
fluence of Twittergiven the larger student engagement, upon learning rather than social
contexts. The age and income of users are the best predictors of Twitter use with education
playing less of an impact, which may be worthy of enquiry in a student cohort studying a
similar degree such as Physiotherapy. Other platforms such as Instagram and Google+
showed no demographic characteristics that predict behaviour use, whereas income was

the best predictor of use for LinkedIn.

It must however also be considered that Twittesers are subset of internet users and fur-

ther subset of the digital population hence are an unrepresentadiveé potentiallybiased

sample, hence inferences drawn from the study are genieralisableor at best represent a
snapshot of opinions. It mube remembered that protected tweets result in only part of
dA]88 E pue E[s 3§ JvP A Jo o v ee 5} E % E - v3 3]A
this study would prove difficult. Blanf2017) however do provide a convincing argument

for Twitter asa source of information and opinions for users to access and this study does
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also be contextualised through reporting of figures in this paper which statethleabp 1%
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of Twitter users send 20% of all tweets and that 15% of all Twitter users send 85% of all
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proportion of behaviours amongst Twitter users as it gives an insight into the use as a po-

tential information source rather than as a vehicle for dialogue and debate.

Thus, there is much research around user readiness tsvéire adoption of technology. As
technology however became increasingly portable and networked, users were offered
choice with respect to learning environments. Affordability and availability began to dictate
that mobile devices were pervasive in eveaydife, hence this evolving landscape attracted
users to accept technology for many leisuremmunicationand educational interactions
(Baran 2014), hence a need arose to understand user perceptions in this new context (Lu
et al. 2016). Rapid techragjical developments, combined with the rise of the "digital na-
tive" generation (Prensky001) led to suggestions of a 'digital gap' in these new contexts
however, between teachers and students (Gu, Zhu and, @0t3). Motiwalla, (2007) and
Park, (2011) outlined the challenges in the adoption of mobile technology and the need for
assessments of readiness to be developed (Corbeil and Vald®il 2007). Studies inves-
tigating technology acceptance have sebe emergence of the extended TAM (Sarrab, Al
Shibli and Badursh#&016), PrietoMiguelanez and Garciaenalvg (2016) and UTAUT (lb-
rahim, (2017), Igbal and Qures(012) Luet al. (2016)) as the prominent evaluation mod-
els. Many of these studies reged mixed results around mediating effects of social norms,
age and gender. Wang, Wu and Waa909), Luet al. (2009) report age difference moder-
ates social influence, Lowenthal, (2010) reports no mediating effect of age or gender. Most

of the studies, however, consider perceptions from the student end user perspective
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however and there have been many calls for perceptions of teachers to be considered (Uz-
unboylu and Ozdaml{2011), Baran(2014), Uzunboylu and Tugu2016)), plus the devel-

opment oftheoretical models of mobile learning.

Many conceptual frameworks for learning design and evaluation exist that range from
multi-level models (Parsons, Rgnd Cranshaw(2007), Vavouland Sharples(2009), whilst

other authors have investigated the @al aspects of learning (Pachler, CaokiBachmaiy
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learner, the sociahspect,and the device aspect. The model is represented by 3 overlapping
circles to produce areas of commonality; however, intersecting sest@an be confusing at

best and contrived at worst.

Figure2.2 FRAME Model, (Koole 2009)

Kearneyet al.(2012) built on this conceptith an iterative procest producethe concep-
tual (nowiPAQ frameworkBurden and Kearney2017)consisting othree constructs per-

sonalisation, authenticity and collaboratipand initially,six subconstructs(outer ring) but
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avoided overlapping areas and considered the boundaries of time and space within formal
learning (Figure 2)The construct of authenticityemainsbut has been developed arwbn-

sists of three subconstructs (settingsk,and tool)rather than the originly developed two
sub-constructs This framework has been appliéal explore levels of authenticityollabo-
ration, and personalisationn 46 teacher educatorsisinganonline survey (Burden and
Kearney2017) Findings from this study suggest thaaicher educators across two coun-
tries (UK and Australiajere cautiously exploitinthe potential of mobile technology tme-
diate onlinecollaboration SeHlperceptions of authenticity with generative tasks wérgh,
however the construct of personalisati@md online collaborations through conversation

wasweaker.

Although the samplsize was small and the sakélected natureof the sample may demon-
strate a degree of response biakjg frameworkdoes serve s.a usefutheoretical concept

by which individual learners may lamalysed.Learner generated rather than teacher gen-
eratedresourcesnay be a usefutomparisorwhen considering the constructs of personali-

sation and online collaboration.
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Figure 23 Conceptual Framework fonlearning (Kearneyet al.2012

Many studies have linked teaching and learmingceptions of teachers to their preferred
educational beliefs (Ertmer, 2005, Ertmet al. 2012, Becker and Ri2D00) and have

shown teachers with traditional instructivist approaches to be less conductive towards the
use of technology. Conversely, those with more constructivist approaches demonstrate a
more conductive approach to the use of technology and embstigdentcentred technol-

ogy methods (Hermanst al. 2008) showing a positive effect of classroom computer use.

Pedagogical change is often a slawallengingand difficult process. Examples exist within
the research literature where technologies amopted and compared against traditional
models. Ultimately, these result in no significant shifts in pedagogy and in fact can result in
a return to more behaviourist models,g.,podcasts are useful taefer to for content driven
material but can fostean approach in keeping with a repetition and practice approach but

does not encourage higher level thinking skills (Herrington and Herring@fv). Theories
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around this have commented that often, lecturers that engage with the newer technologies
are tednologically less competent than the learners and still coming to terms with its capa-
bilities, hence content driven material is delivered in a more traditional and pedagogically

regressive manner.

Reeves(2005) has previously argued that four strateggshould be considered in educa-

tional research using technology. These strategies are chiefly aimed at minimizing the reli-

ance upon established learning theories and pedagogies and exploring the potential to de-

velop new pedagogical paradigms using mol§ile Zv}o}PCX dZ o «SE S P] « E Y
tive research methodologies, new support strategies, new reward strategies and a change in

dissemination methods when communicating research to consumers.

Online communities of practice (COPs) are an emergsgarch method that create collab-
orations between interested learners and are hypothesized to play a dynamic role in how
e} 18 0 EvV E*[ % E} e+ }v3 v Ju%l}v vi3e }( 8Z & o A v§ §.

et al. (2002 p.4) defined a COP as

‘Groupsof people who share a concern, a set of problems, or a passion about a topic, and

Az} % Vv 8Z J]E IviAo P v /% ES]e v §Z] & C Jvs E :

COPs are firmly established as part of knowledge exchange processes in busiflessg
and Watts (2004) comment how online COPs offer an additional theoretical link between
knowledge and computer mediated communications. These can be useful for providing
context particularly after activities involving instructional learneg.,skillsbasedlearning

within educational healtkcare settings.
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The integration of technological stewards as described by Weegat. (2009) can act as a
support strategy for COPs particularly when COPs are sustained. The technological stewards
are part of a collaborative COP that additionally involves student learners and course lectur-
ers. The introduction therefore of mlearning COPs may help to foster a change from lec-
turer-directed and lecturegenerated content towards a studegentred andstudent gen-

erated content. The significance of this as a method for delivering knowledge is that it rep-
resents a shift from a method of teaching and learning from a pedagogical modebio an
dragogicamodel and perhaps may in part, explain why new l@agrtheories should be en-

couragedexaminedand evaluated.

Brandt and Ricé2012)(in Berge, andviuilenburg, (2013)describe the use of tabldtased
mobile-medicine as a collaborative learning paradigm that is affordable, engenders mobile
and is seldirected. They describe a simple protocol allowing consultations between medi-
cal practitioners using mobile devices sashthe iPad. Physicians or heattlire practition-

ers in separate locationsancollaborate with each other when patients present for a range
of health care scenarios. These may include routine consultation, a bedside consultation,
during an emergency soarioe.g.,scene of accident, ambulance en route to acute setting

or at home. The important point of this example is that traditional learning and collabora-
tion may be augmented using mobile technologies to bring about changes in models of
teaching andearning. Within medical and allied health training, the predominant models of
learning are social constructivism and probkased learning (Brandt and Ri@913). The
social constructivist model is more prominent in the early curricula and probiasad

learning, later in the curricula as decision making skills develop and clinical based scenarios

help to integrate these with clinical practice.
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Within physiotherapypre-registrationeducation, studies exist that explore aspects of tech-
nologye.g.,use of wikisRowe2012)student generated content for assessméd@oulson

and Frawley, 201)7or use of VLE for learningléxander et al2019. These studies have ex-
plored opinions through surveys, whereas othbeve exploredgstudent physiotherapy
opinions of videgraphy using focus groups (Hurst 2016) @deer opinions of flipped class-
rooms(Roe 2019) Franz and Rowe (2013) argue tlearefd integration of technologyo
compliment more traditional teaching methods will enhance physiotherapy education
through facilitation ofdiscussion and interactioio bring abouthighercognitivefunctioning
This is avalid argument that is underpinned with the social constructikgarningtheory

butis applied to clinical practice arldresses technology in general rather trspecifically
addressing mobilenediated learning.Thus,an emergent argument exists explore opin-
ionsandultimately, theinfluence of this as a specific technology ugysiotherapy stu-

dent learning.

|Mobile Learning in Physiotherapy.

|Search Strategy
The literaturearound mobile learning in physiotherapyas importantas it helped tdrame

the research question and inform the approach to the methodologshilstthe existingevi-
dence basénad limitaions in the context of studies around the influence of mobile medi-
ated learning within physiotherapy, it wamportant to identifythis, along withemergent

studies with relevance to the profession.

Searches werperformed using core bibliographic datades CINAHL via EBSCO, MEDLINE,
AMED, Scopyslus thecommercial databas&;00gle ScholarDetails of the search strategy

are outlined in Appendix DThe literature presented below feamed as a narrative
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literature review rather than a systematic revieleto the rapid change thattechnology

featuresand hence a changing body of literature.

Within the physiotherapy profession, the specific literature examining the influences of
learning mediated by mobile focusses strongly upon resources that have been generated by
sources other than the learner themselves. Many studies examine the effedtprovided
resourceshaveupon student learning and use quantitative type data for the evaluation and
outcomes. These includeesources generated by staff withimiversityenvironments or
through providedinks torecommendedesources The emphasisral selection of re-

sources is thupartially dictatednot by the learner, but by staf Thefreedomof the learner

to exploreor developtheir own choice ofesourcess an uncontrollecand unacknowledged
variable in many of these studie®livier, et al. (2020) conducted a scoping review of 52
studies thatconsideredechnology inpre-registrationphysiotherapy and occupational ther-
apy education.Much of ths literature wadrom Australia andhe United States with only

five studiesfrom the UKmeetingthe eligibility criteria. These,however,explored theinflu-
ence ofrecommendedacademic resourceanddid not explore how mobile mediated learn-

ing through seHgenerated resources support professional skill development

Similarly Macznik, Ribeiro and Baxter (20XBport in theirsystematic review, around the
technology use in physiotherapy teaching and learnihgt from 22 included studies,

online technologies (websites and discussion boards) offer many benefits for physiotherap
teaching and learningThese includéncorporaion of quality of content flexibility of access
and support of lifelong learninglrhereviewalsohighlights mixed results in skill acquisition

with some showing benefits and other studies showing neeckffice. The review
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commentsthat previous reviews have focused on dentakdical,and nursing education
and highlightsthe lack ofreviews that focus omnline resourcegphysiotherapyeducation
This review howevedid not report the influencehat mobile technologies such as
smartphone or tablet usbaveon physiotherapy teaching and learninghe review how-
ever doegeport minimal barriers for the use of online technologidsugh as many focus
on resources providethrough universityplatforms and onlinevirtual environments, this is
unsurprising.The reviews of Olivieet al, (2020 and Macznik, Ribeiro and Baxter (2015)
representthe onlyresearchrelating to technology uswithin physiotherapy literaturehow-

ever there areother studies who have explored these of various types of technology.

Fernandez ao et al (2016) explordatde examination results of musculoskeletal mode to
evaluate the effects of preecorded vileo lectures/ppt slides, directed YouTube videos,
podcasts and elearning course plus scientific papers a week ahead of sessions. Roe et al.
(2019) explored the effects on exam performance of a mobile app (experimental group only)
plus traditional learningnaterials(both groups)}o evaluate the development of palpation

and ultrasound imaging skills to supplement the traditional learning of physiotherapy stu-
dents. Both studies demonstrated no significant differences in exam scores or theoretical
knowledgebut concluded that higher scores were shown for probe positioning and patient
positioning in the experimental group. Roe et al. (2019) concluded that a flipped classroom
approach in physiotherapy education resulted in improved student performances in this
professional programme, when compared with conventional teaching. Both studies demon-
strated small sample sizes (n=49 and n=54 respectively), hence generalisability is limited and

a historically controlled, prospective, cohort study further limits theliings of the Roe
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study. The higher scores seen for patient positioning in the experimetaip,however,

do hint atthe influence that mobile apps may have in aspects of clinical skill development.

Alexander et al. (2019) explored the knowledge acquoisiof entry level UK (London) based
physiotherapy students using a mixed methods approach, consisting of a survey, followed
by three focus groups. They purposively recruited 79 BSc and MSc Physiotherapy students
who were enrolled on a movement and exeeimodule with access to technology en-

hanced learning resources such as PowerPoint slides, quizzes, screencasts, journal articles,
lecture recordings, videos, past papers, and condispacific exercises. Participants were
asked to rate their satisfactioof the resources using agoint Likert scale (strongly agree

to strongly disagree) based @range ofjuestions. Results reported a 97.6% agree-
ment/satisfaction with resources with 76% agreement that the resources were engaging.
The participants had 97% agreement that the resources helped with both practical and
written exams and 100% agreed that the resources were useful for aiding their knowledge

of exercise medicine.

The survey also noted a significant improvement in module rfrark the previascohort

(67 to 75% overaljemonstratingan improvement from 72.9 to 81.8% for the practical ele-
ment and an improvement from 67.6% to 70.8% for the written component. The qualitative
aspect of this study aimed to show an understanding of these results and thus, three focus
groups were conductedsing 14 participants who completed the original survey. The focus
groups conducted were of varying duration (84 mins, 61 mins and 97 mins) and were ana-
lysed with an inductive approach. Five higher order themes emerged from the analysis, in-
cluding contat quality,interaction,and accessibility, learning goal alignment, satisfaction

with resources and suggestions tbe future. Results demonstrated that having TEL
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resources allowed a 'trust' that resources were correct. The lectures summarised the ma
points, whereas quizzes were 'different’ to usual resources. Videos were perceived to be
§S§ &E v ] & (}JE& Ce*0 A] *Su VvSe  SZ C juu} S 0}Se }(
sources were all in one place. Interaction and accessibility thenmrtexpthat TEL re-
sources were easy to access and navigate however there were some compatibility issues as
some resources didn't workA geaterlevel ofautonomy over learning access at home or
during commutes were reporteldy participants€o be advantageus. Exam papers were
perceived to be helpful for written exams, whereas YouTube was helpful for practical ex-
ams. Participants reported that it was useful to link resources to placement preparation and
that it was not as time consuming to access resosii@ed saves having to 'hunt' for re-
sources. Quizzes and videos were cited to be the most popular resources but there was
generally a positivity about all resources in general. Suggestions included the need for a
clear link between resources and learniigjectivese.g.,group by topic rather than lec-

ture/practical etc.

There areseveralconclusions raised by this study which are worthy of consideration.

Firstly, the use ofideo-basedresources for clinical and practical skills development is a key
point that participants report as beingery helpful. These were cited as being accessed via
YouTubewhich is a public social media video platform with a vast library of video content
from hugely divergent areas. Secondly, the participants viewed the grieaterof auton-

omy to be advantageous, which may suggatiter that, learners valugéhe freedom to ex-

plore resources or that they value the ability to access resources at a place and time that are
convenient to them.Thevast content library of YouTube contains many unregulated and
non-peerreviewedvideos;hencelearners have opportunigs to explore this platfornif

they choose.Thirdly, thecompatibility issues that were reported with some resourcase
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the questionof (JEu 8§ v AZ §8Z €& $Z Z]v }u% 3] ]Jo]SC[ E ] « A3z

selves or perhapthat solutions exist, hoever the ability to solve these incompatibilities
and find a solutiorwas not well developed in the participantkastly these points collec-
tively raisethe question about convenience and availabilifyhe time saving effect of not
Z AlvP 3§} Zzesouidesah@the resources being in one placeupledwith the insur-
ance that these resourcese provided by academic staff and thus have what Bhatt and
MacKenzie (2019) referto ad %o]*S u] plsaxe @heEihgnterests They provide
certainty to learners about the content arassessmentequirements;however,the provi-
sion of amore conveniencebasedmodel is perhaps at thdetriment of curiosity and liter-
acy in that these skills are not requirad mucho locate resources required for learning

andperhapsdo not encouragédearners to go beyond their usual borders of learning.

The cleapreference reported for videdased resourcefor practical skills developmetir

the Alexander study chimes with Hurst (2016), who explored video podcasting to enhance
the learning of clinical skills amongst undergraduate andrpgastration physiotherapy stu-
dents. This qualitative study explored the experiences of using videtagtidg to develop

the clinical skills of 31 BSc and MSc Physiotherapy students-sBeature interviews col-
lected student opinions that were analysed using a thematic analysis framework and re-
ported that students valued the versatility of vodcasts @ndvide help when revising for

skills development exams and allow for repeated practice of skills. Six themes emerged from
the analysis, revision, repetition, refinement of skills, confirmation, authenticity and place-
ment benefits. These studies agreettv@eo-based approaches to learning foster a repeti-
tion-based approach to skill acquisition and provide the epistemic authority that Bhatt and
MacKenzie (2019) allude to in their study. Student physiotherapists value the reassurance

of these resources abey provide a skill template that may be copied or mimicked in order
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to navigate practical based or placement assessments, very much in keeping with the in-

structivist approach to learning.

Specifiditerature within physiotherapy haalso reportedcortrasting results from studies

that usedigital technology. McAllister (2014) explored the use of instructor produced
YouTube videos using a pilot survey to supplement the manual skills of a cohort of Austral-
ian MSc Occupational Therapy (OT) studentsexdored how 43 OT students enrolled on

a kinesiology module perceived the value of using instructor produced manual skills videos
using an online satisfaction questionnaire that measured satisfaction epaanb Likert

scale. Skills videos were produaeging a smartphone (Apple iPhone 4S) and were taken
from in-class demonstrations of manual muscle testing and range of motion techniques such
as goniometry. The questionnaire was distributed during the final week af@ek trial

and demonstrated thattsidents viewed the videos approximately 60 ties per student (2573
total views). Mean scores from the survey questionnaire report scores ranging from 4.24 to

4.73 (agree to strongly agree).

Conclusions suggested that the videos appreciated the abilitgdtay the videos continu-

ously and the close scrutiny afforded by these was helpful to their learning. Both video and

audio portions were found to be helpful as the audio also afforded better appreciation and

use of anatomical landmark terminology. Véhilhe use of mean scores rather than median

e }JE ¢ % EZ %o Z]v(o S [ §Z <« 8]e( S]}v (Jv JvPe (E}u §Z]e *Spu (
suggest that students were supportive of this resource due to increased competence and
confidence.Whilst the vid®s were watched primarily using a laptop, this study was con-

ducted when the emergence of smartphones was less significant than at present but does

help contextualise the value of video for clinical skills development.
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Weeks and Horan (2013) also explorbd influence of videdoased activity on placement

preparation in a cohort of Australian physiotherapy students. This study compared the re-

sults of a VIVA examination of two physiotherapy cohorts in preparation for future clinical
placements; the experimeal group who had access to two video based clinical cases and

the previous cohort, who did not. The viva was an end of module assessment and prior to

§Z si/s (}E& 8Z A% EJu v o PE}u%U A] }« A E A 0o}% 3§}
Z [ u}vuen@fthe VIVA. Cases were developed by both academic and clinical staff

in an area of cardivespiratory and neurology and these were demonstrated by a new grad-

uate. For each scenario, the graduate was video captured performing a less competent
demondration and then, after some coaching, repeated the demonstration to a much

higher standard. This was made available to students prior to the VIVA and a questionnaire

was used to capture the student opinions. A follow up focus group of six studentberas t

used to gain a better understanding of the questionnaire findings. Results showed a 93%
satisfaction with the video and that 98% think this should be used for future cohorts. The-

usd] Vv oCele (E}u 3Z (} pe PE}p% E %} EE FAFEIZJuo[}(V Z ko
subthemes, which include an increased understanding and decreased anxiety about the

VIVA.

There were significant improvements in overall score from 78% (n=50) for theidea co-

hort, to 81% (n=62) for the video cohort, howeviaetreduced cohort size of 50 or the pre-
vious cohort is not discussed as a possible explanation for the results. This may be an inter-
esting finding if the decision to use video was due to an increased cohort size and its use
helped support a larger numberf students to better effect. On closer examination of the
survey opinions, the lowest scoring questions were about the prior use of video and the

ease of finding the video resources to support the VIVA. Responses of 56% and 73%
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satisfaction illustratehat students would like to see more extensive use of video, and these

should be easy to find on university systems.

Jones, Dean and HGhan (2010) also explored the use of video on assessed grades in cardi-
orespiratory physiotherapy knowledge but foundntrasting objective results. This study

was performed in universities in two countries (Canada and Hong Kong) and featured two
experimental groups plus a control group. Year 2 students were recruited from Hong Kong
and tear 3 students from the Canadianiversity and were randomly allocated to one of the
three groups. Videdinked tutorials and welbased tutorials (experimental group 1) were
compared with wekbased tutorials only (experimental group 2) and lectbesed tutorials
(control group). Grouptherefore contained participants from both universities and could
work collaboratively online to develop their understanding of the subject area. Knowledge
was measured using a short answer quiz around the topics of oxygen transport and manual
hyperinflation. No differences were seen in the mean scores for the topics across the three
groups apart from the welbased Hong Kong group who recorded lower scores in oxygen
transport. Qualitative feedback was also complied and collected using four priori heme
Whilst it is not clear if the content was accessed using mobile or fixed technology, it does
comment that participants preferred smaller working groups and had to concentrate much
harder in online sessions than lectdoased sessions. They also repbst they trusted in-

formation more when it came from academic staff rather than from themselves.

Whilst this may help develop motor skills, it perhaps also provides a towesmore for
research into instructor generated rather than student generatesburces. Much of the

research around both technology enhanced learning and learning mediated through mobile
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devices has a focus upon the opinionsrsttructor-basedresources. This applies both

within physiotherapy researcandexternal to the profesion. The influence ahultimedia
basedresources has been clearly established and is valued by students within physiother-
apy, however the ubiquitous nature of smartphones aablet-basedtechnology pose a
guestion around the influence that these formsmersonal technology may play in skill ac-

quisitionbut also in a wider student learning context.

Maloney et al. (203) demonstrated in a randomised trial that greater clinical competency
was achieved when a combination of traditional teaching was coetbwith student pro-
duced videos in a cervical spine scenario. The study recruited 60 undergraduate physiother-
apy students who were randomised to either a traditional practical tutoring group (50%) or
an experimental group Bothwere taught the same conigx clinicakkill, but the experi-

mental grouphad a seHvideo task that encouraged reflection on performance. Results of
an assessed OSCE demonstrated significantly higher scores (p=0.048) intluesakflec-
tion group. It is unclear if the videos were produced using malaiéces butdoes hint at

the potential that this type oftudent generatedontent has for development gfersonal-
isedclinical skillendas a reflective tool The studydid notexplorethe resultsfurther with
afollow-up qualitative study taunderstandif thisapproachwas valuedy participantsor
hadencouragedh more expansive adoption of the sedfflective approach through use of
video. This would provide a better understandingwhether technology acceptance in this
case was shotterm and driven by academic assesent as has been seen in many studies

using TAM mode]r ifit did provide a platform for meaningfehange.
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Blackstock et al. (2013) also used video as part of two simulation RCTs within a cardiorespir-
atory context in a population antry-level undergraduate physiotherapy students. Patients
from clinical practice were videoed and a script was developed for trained actors to follow
and participate in the trial. Participants (n=90 in each group) were exposed to either a simu-
lated leaning environment (SLE) or aveek clinical immersion period. The SLE was deliv-
ered either as 1 week in SLE and 3 weeks in clinical settings (RCT1) or 50% in SLE and 50% in
clinical setting for the first 2 weeks of aveek clinical immersion period (RGTZ his was a
non-inferiority trial and results showed no significant differences between the groups in stu-
dent competency, concluding that a SLE may achaatarnativefor clinical time in a SLE

using differentpercentagemodelssplit between clinicapractice and SLE#AIlthoughthe

video used was not student generated, the results create a discussion platform for the use

of video as an alternative to clinigadactice The issue of learner autonomy was e

aim of this study however, but @ncemore illustrates the influence thatideohas upon

clinical skill development and preparation for clinical practice within physiotherapy.

Coulson and Frawley (2017) considered student generated content wherastey, Z Hat
E *Sp vSe[ % E attiiudés tordigital studenfgenerated assignments in learning
% ZC*]}3Z € % C Al3Z]v Z]PZ & explokiiithe effest oEniddile nedi- C
ated learning upon student achievement in a singhgsiotherapy cohort but used an as-
signment complebn task rather than an OSCE or MCQ based approach. They explored how
studentgenerated multimedia supports learning in an undergraduate physiotherapy course
using a short vodcast (4.5 minutes in length) to explain a multisystem physiotherapy related
probl u 8} §Z Zo C[ %o}%po 5]}vX §Joe }(8Z A 8§ E]8 E] A«
that this was a group assessment which incorporated an individual reflective element as
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part of the criteria. They concluded that student generated vodcasts allme@ldement of
eSu vS[e o]Jv] oS Zv] o ]Jo]SC v el]Jooe u}veSE S]}vX dZ]
%}ES VS ZP %[ SZ § FA]*Se E}uv *Spu vS P v E S }vS vs
this may compare to instructebased resources. It highhts an important consideration
that students are assumed to have these skills and are not commonly assessed in this area.
It also states the emergent shift towards the use of video and multimedia for higher educa-
tion learning but deliberates the limitegse and evaluation of student generated content.
This study reports that participants used an average of 2.9 devices for the creation of their

educational vodcasts, including laptopsblets,and smartphones.

The use of mobile devices for learning via-gelferated content of this nature therefore
appears to be an undeesearched area. It is clear that mobile mediated learning is a val-
ued tool for accessing recommended resource content, but the freedompgtmexautono-

mous and seltreated content appears less well establishédanz and Rowe (2013) argue
that careful integration of technology to compliment more traditional teaching methods will
enhance physiotherapy education through facilitation of disos and interaction to bring
about higher cognitive functioning. This is a valid argument that is underpinned with the so-
cial constructivist learning theory but is applied to clinical practice and addresses technology
in general rather than specificaliddressing mobilenediated learning. Thus, an emergent
argument exists to explore opinions and ultimately, the influence of this as a specific tech-
nology upon physiotherapy student learning. Additionally, a better understanding of the us-
age around seléelected content and seljenerated mobile mediated content may clarify if

student learning is more powerful when blendetirected,or selfselected.
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Summary

The literature review has presented an overviewiraflitional learning theories together
with their strengths and limitations. The emergencelad internet hasseen a moraigital-
ised form of learning than in previous years and a move towards a maneriaf net-
worked and technology enabled platform (Kezim and QZ010) This has coincided with
the emergence of connectivism as a proposed learning thewriearning in a digital age
(Siemens2004). Connectivismhas been criticised for a lack of credible research in{peer
viewedpublications(Kop and HiJl2008, Kerr2006)andits initial popularity hasleclined in
recent years.Described associal learninghat is networked (Duke et al.2013p.6), it has
been described aa pedagogy rather than a true learning theo§onnectivisndoes how-
ever,partially explain how learnemngage with autonomous informal networks and engage
with learning in local, national and international conteatsd how tte role of the educator
has seen a shift away from a traditional educatoatfacilitatory guide.From this perspec-
tive, it offersa theory of how learners are nqwia social networksable toaccessfilter and
applyselfselectedinformation from a wider perspective rather than the more limited per-

sonalised context ahdividual experiences and meaning.

The use and acceptance of mobile technolbgg been explored but is still in its early
stages. Researc¢hto social media usadgeas been conducted around technology ac-
ceptance using adaptetAM and UTAUfEchnology models, however these lack fher-
sonalisation and choice that modern learners now dema8gdecific rfearning acceptance
modelsin primary educatiorhave been developeldy a few authorgUzunboylu and Oz-
damli, (2011), Uzunboylu and Tugu016)),however these are not specific fhysiother-

apyand have been performed with educators rather than with a student populatin.
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useful addition to these areaonsideringhe current popularity omobile technology

would be to investigatés use and influencavithin a specific physiotherapy student popula-
tion to establish if a predominant learning theceyerges andf study strategies are indeed
moving away from traditinal pedagogies.Studies specific to physiotherapy student popu-
lations have explored the use msources provided by academic staff, batitations in the
follow up to these have not established to what degree the-gelieration and sel§elec-

tion of study resources influence key areas of practical skill and academic development.
This will be important to establish for both educators and students as it is important for ed-
ucators tounderstand this andespond to changeUnderstanding hovautonomous

choices inlearning opportunitiesnediated through mobile devices aveewedand valued

by learners isin area within the professionlt has been explored usingyaidedacademic
approachthat couldencourage learner autonomiut it remains uncleaif this is driven by
academic assessment it already existr if it encourages learners to adotitis approach.
This will be an importardspect for educators to understand if they arestaccessfullyacili-

tate graduategdo achieve their potentiain the current digital age.
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Chapter 3Overview of Methodoloqy

This chapter wilstatethe researciquestionsof the thesisand outline the researcpara-

digm for the study with an accompanying rationale for the methodology and methods used
in both phases of this mixed methods studyAims for each phase of the study are stated
collectivelyon p72 and where appropriate aims tte pilot studycluster/factor analysis

and specific hypotheses ftine quantitative study are stated separatelgter in this chap-

ter. Therationale for a pragmatic approach is discussed, together with an overview of the
alternative research paradigms to this and how these approaches integrate with a mixed
methods approach. The choice of a sequential explanatory mixed methods design is dis-
cussed, together with a description ledw the survey questionnaire informed the setion

of a purposive senstructured interview sample.

|Research Questions:

Thesis Research Question.
How does gre-registrationstudent physiotherapy population use mobile mediated learn-

ing as a vehicle for learning in a specific professional context?

Quantitative Phase Research Question
How do opinions of mobile mediated learning use vary and, therefore, drive learning behav-

ioursin apre-registrationstudent physiotherapy population?

Qualitative Phase Research Question
What influencedo mobile technologies have on the learniafpre-registration physiother-

apy studentsn specific contextsf physiotherapy education?
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Thisthesis attempsto answer these questiongtegrate the findings and discuss the influ-
ence that these technologies contribute poe-registrationphysiotherapy student learning
to better understand how, as an educator, | may offer futpre-registrationstudents|[ v

fellow p S} @adtical advice with regards to their use.

|Research Paradigm
Usually described as a system of ideatheoretical principles that determine how an issue

is considered, research paradigms have been subject to much debate. Often accepted on
faith with no way of ultimately establishing their truth, they are described by Guba and Lin-
coln, (1998) as a set oabic beliefs. Much of this debate arises from traditionaHgdiar
opposite ends of a paradigmatic spectrum, where at one end, the positivistfpastivist,
naturalistic (Quantitative) paradigm sits, and at the opposite end, the constructivist (gualit
tive) paradigm (Plowright, 2011). What distinguishes these paradigms is how researchers
make conclusions and claims about this knowledge and indeed, what constitutes
knowledge. The ontological position is concerned with the nature, constitution and-stru
ture of reality of the world and what there is to know about it. Hayw&drdinaland
Jones(2004) posit that ontology is also concerned with the theory of what exists and the
theory of being. The epistemological position is concerned with how we know or can find
out about the social world and what are the limits of this knowledge (Ritetial. 2013).

This may include a bottorap inductive logic approach where knowledge is built or con-
structed through observation, or a theory testing, hypothesis driven deductive approach

where acceptance or rejection of these hypotheses strengthen or wetlese theories.

Constructivism is more typically associated with these bottgminductive approaches that

are aligned with a qualitative paradigm where individual perspectives are analysed and

73



shaped into broad patterns and understandings (CreswellRiadeClark, 2011). The posi-
tivist/post-positivist paradigm informed by realism, idealism and critical realism assumes
that one reality exists and that this is discoverable within the laws of probability and is
hence more associated with the deductive tdpwn hypothesis driven approaches to re-
search. A caveat to the pepositivist approach is that in contrast to positivists who view
the researcher and the research subjects as separate entities;gosdtivists acknowledge

the influences of theory, bagkound, knowledge and beliefs upon the researcher and there-
fore the potential biases that may exist. For this reason,ositivists consider both quali-

tative and quantitative approaches and methods to be valid (RobsoiMcCartan 2016).

[Mixed Methods Paradigm
The emergence and development of the mixedthods paradigm has in part stemmed

from a division and divide across these paradigms over the late twentieth and early twenty
first centuries. Teddlie and Tasluaki, (2009) attribute a marginal acknowledgement to Ar-
]*$}50 ¢ -%EE}8}SZ} }o}P]bédaustoKié belief that scientific thought

and knowledge relies on both inductive and deductive methods. Aristotle described the
process of inductionvhere observation of as many examples of a phenomena as possible,
followed by analysis to discover the general underlying principles would explain that phe-
nomenon. Indeegdthe Ancient Greek civilisations, philosophers created knowledge and the-
ory throughdeduction and measurement until around 500AD (Teddlie and Tashakoori,

2009).

The rise of Christianity in the Middle Ages from 500AD until around the end of theelb
tury saw a move from inductive knowledge generation to a scripturevetitthgs-basedl

model. The Renaissance period that followed from 15000 saw a paradigmatic shift

74



during which innovations in science and philosophy were conceived. Many including Francis
Bacon argued that scientific methods involving data and experience combitie@xperi-
mentation and observation should herald the knowledge generation. Bacon introduced a
system of empiricism and introduced the concept of personal beliefs clouding the empirical
process; hence, they should be avoided (Teddlie and Tashakoori, 200@¥s including
Galileo viewed experimental research data and mathematics as important facets in the sci-
v8](] u 8§Z} X dZ]e % E]} u CEI Al 81}v ]Jv 8Z]vI]vP (E}u
philosophies to one of active experimentation, whictchme the hallmark of the scientific

method.

The Enlightenment period at the end of the8entury is perhaps a further example of a
deviation in thinking as the idea of human reason as a universal characteristic was empha-
sized. The light turning upon the enquiring mind led to an increase and growth in social re-
search which in turn, led to gkt between the positivist quantitative approach and the con-
structivist qualitative approach as opposing views emerged. New disciplines such as psy-
chology, sociology and education emerged as a result of this increase in social enquiry and
led to furtherdivisions between paradigms, but also led to innovation within qualitative
methodologies Bielsg 2016). Amongst these were the development of Grounded Theory
(Glaser Straussand Strutzell968) and data verification procedures such as those developed
by Denzin (2017). Denzin describes the process of triangulation and how this could be a
useful method to reduce bias inherent in any research study and to-vad&kate research
findings. This method of triangulation was divided and defined into foumndistypes.

These were, firstly, data triangulation where a study may utilise different data sources; sec-

ondly, investigator triangulation involving additional researchers in a single study, thirdly,
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theory triangulation, where interpretation involves ntiple perspectives within a single
data set, and lastly, methodological triangulation, involving multiple methods within a

study.

|Rationale for Mixed Methods Paradigm and Methoddlogy
The use of multiple methods withim single study led to the emergence of mixed methods

research, firstly in the educational domains within American research, before gaining in-

creasing popularity in Europe. The work of Charles Pierce and William James in thé& Jate 19

early 20" centuriesand John Dewey (Morgan, 2014; Plowrigt@11; Omerog2006) in the

mid-19" vSuEC ] (E «<p v8oC 8 e §Z ¢85 ES]VP %}]vs (}E& ZWA
digm that embraces both qualitative and quantitative paradigms. Arguably, as described by
Omerod, (2006), American pragmatism developed out of European philosophy and fed back

into it.

The core principles of pragmatism are that actions are guided by a set of beliefs and should

be judged against outcomes rather than principles (Morgan, 2014hough this is of im-

portance, it is also important not to consider these bebeked actions in isolation, and in-

deed that there is consideration of social actions directed towards other people. Goldkhul,

(2001) presents a view of this with the sogir SE pu v 0 % E Pu §]+3 (E u A}YEI »
e v ¢« v 0 3] (E uAlEI JveR]E C *} ] 02008p}2). AZ }E] - _

sociginstrumental pragmatic framework proposes that humans possess an inner world of

knowledge about themselves andefexternal world. This knowledge is part shared via

speech and written communication and part individead.,thoughts, feelings, plans inten-

tions etc. From this inner world, comes a set of human actions that may be overt in the

shape of interventionsicluding spoken/written communication and which ultimately
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conclude with a particular result or outcome with the external world. Interpretive covert
actions about how subjects interpret reality also exist in this inner world in addition to re-

flective wayf using language.

This pragmatic approach to research addresses both ontological and epistemological posi-
tions, as a core idea of ontology is that phenomena exist and have locations somewhere.
The question regarding influences of mobile technologyeamnning behaviour is a proposed
phenomenon of interest in this study, but does it exist, what kind of phenomenon is this,

and where does this exist? Using a mixed methods approach to study this phenomenon em-
braces the complementary methods of deductineluctive methods to construct meaning

from data in a more meaningful way than a single method alone. The additional use of data
and method triangulation will give context and understanding to the study population and
improve the validity of the results @dzin 2017). Perhaps Ivankova, Cresswell and Stick

(2006 p.3) contextualise this well when they state,

AdZ & §]}v o (JE ulEJvP }EZ I]v « }( & A]E8Z]v }v +&p C ]+ PC

neither quantitative nor qualitative methods are sufficieby themselves, to capture the

SE v e+ vV S Joe }( *]Su S]}vX_

|[Research Approath
The research approach is framed around a mixed methods methodology in which a core

gualitative methodology follows on from anitial quantitative methodology. As described
earlier, this methodology is known as the sequential explanatory methodology (Cresswell
and PlaneClark 2011). Morgan(2014) describes the motivations for follow up qualitative
phases as extensions to qudative studies in three ways. Firstly, they can act as an explo-

ration of quantitative studies, where an explanation of how and why a particular set of
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results occurred. Secondly, investigation is concerned with the interpretation of specific
patterns n the data and thirdly, illustration is concerned with describing the basis for the re-
sults. The methodological approach for the qualitative phase of this study will be to seek ex-
planations for how and why the results from the survey questionnaire ocduriidne use of
in-depth interviews to follow on from the survey questionnaire is to develop explanations
that are not presented within the results of the survey questionnaire (Moygaa4) and to
discover more about the interview sources themselves. #rdble strategy of follovup
interviews is to use cases from the original survey. This type of mixed methods approach
was possible using a quarEQUAL design as the same sampling strategy was possible due
to all cases from the initial survey questioneabeing available. The qualitative phase of

this research is the principal data collection method, following on from the preliminary

guantitative phase as described by Morgé2014).

|Mixed MethodsMethodology
The sudy will consist of 3 distinct phases, which include, the initial quantitative survey

guestionnaire, followed by the qualitative phase, and finally a convergence phase where the
results of the two studies will be used to formulate the study findings. stingy diagram

(figure 3.1)gives the details of each phase.
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Figure 3.1Study Diagram Showing Development and Progression of{study

To assist the reader, each phase of the study will be shown diagrammatically to represent
how each phase developed and built on the previous phase. Phase 1 isishibwriollow-
ing pagesand represents the starting point of the study. The literatureéeemwas ongoing

and continuous throughout the entire study but is not named as a specific phase.
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Methodology

Phase One Pilot Questionnaire Degign
The survey used in this research was a simple descriptive survey with a single group of par-

ticipants (Preregistration Physiotherapy students). The advantages of such a design are

that they give useful background information aboutampleand can be admistered

widely in a single setting. They are also reliable and are easily completed. However, partici-
pants often do not like surveyuestionnairesand they can provide only superficial infor-

mation (Edwards and Talbd@014). By the nature of their digm, survey questionnaires

also produce descriptive data; hence the analysis is constrained to largely descriptive results
that lack explanation. The survey was developed and tested through use of a pilot study

prior to beginning the main study. The sgejn this design are showigure 3.2below.

|PhaseéOneQuantitative Survey Pilot Questionnaire

Figure3.2. Study Diagram Showing Phase 1a of St@iantitative Pildlliﬁurvev Questionnaire
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|Rationale for Design
Surveys or questionnaires are a commonly used method to collect data from research re-

spondents. Bowling and Ebrahi(@005) comment that they are useful for collecting infor-
mation about specific groups of people or specific topics. This can be true where limited

sources of dataccur,or existing data sources may be insufficient in their level of detail.

Surveys exist in many formats, often being described as simple, descriptiveseotissal,
continuous and longitudinal. Simple and craesstional surveys are conducted only once

with either a single group of participants (simple) or with more than graip (crosssec-

tional). Continuous surveys are repeated over time with different samples, whereas longitu-

dinal surveys follovisrepeated but follow a sample of people (Bowling and EbraRig5).

|Pilot Survey Quéisnnaire Development
A 31point pilot survey questionnaire was developed between February and December 2015

with the aim of providingesponsedo factual question®.g.,demographic dataandto col-

lect student opinions around their own use of mobile dms for educationto explore if
opinions were wide and varied-inally, the questionnaire wadsstedto exploreif a smaller
suitable purposive sample for follow up qualitative interviesesild be identified Themain
survey questionnaire aimed &xplore the patterns of mobile devieesagewithin a popula-

tion of Physiotherapy student$ience the pilot study was tested usiag associated (under-
graduate nursing students) populatiofhis group was not included in the main study data
This includeckxploration of the primary uses(g.,organisational, leisure, lifestyle, commu-
nicational, educational) for the mobile device and how mobile devices were used for learn-

ing purposes as part of thaimiversitystudies.

Although it is well documented bythors such as Polggi1995) and Greenfie|d2002) that

convenience sampling is inherently biased and difficult to assess in terms of measurement
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of this bias, the study focussed on this group of students to investigate their mobile learning
habits/trends. Biggam(2011) suggests more detailed and representative research is

produced in explanatory research when convenience sampling is used.

The pilot survey questionnaire was initially developed by the Principal Investigator and was
distributed to a smk group of three reviewers unconnected to the research subject area.
The questionnaire was grounded in the research around the learning theories of
constructivism, connectivism and the acceptance of technology models outlined in the
literature review. Routing questions were not a feature of the questionnaared questions
followed a numerical orderThe questionnaireonsistedof factual, open, closed and

opinion based questionsThe use of the three TAM model3gvis, 1989 enkatesh2000,
Venkatesh and Bala, 200®lus the UTAUVEnkateshet al. 2003) were considered, how-
ever these models apply to technology that is not selected by the user and applies to tech-
nology acceptance that is introduced at organisational level. The a@veint of a more

Z pes3lule [ u} o A «piderEd;hp@ever,these models were used as a useful
framework around which to develop questions with a focus onselcted technologies.
Figure 3.3lemonstrates how the TAM1 model was adapted for shevey questionnaire

and how the questions relate to the model.
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Figure3.3. Development of Survey Questionnaire from [{|AM

The use of three reviewers was to establish a degree of face validity and assgesé¢hal
understanding of the survey questionnaire. Whilst face validity is a relatively subjective and
"casual” form of reliability, it may be used to establish a degree of understanding and
interpretation (Litwin 1995). As face validity lacks a degoéscientific measure, content
validity was also explored. The survey questionnaire was distributed to a selecamhbf
reviewers, all of whom are employed within Higher Education, work within an Educational
Health Care discipline and have been inedlin research teaching. Comments were

received fronsixof the reviewers with suggested revisions regarding structure and content.

The survey questionnaire was amended to reflect these comments.

|Rationale for se of Attitude Scales within Survey Resdarch
Within survey research, data can be generated that explores the behavior of respondents.

This can allow a more-tepth analysis of the data and is often praea with the use of at-

titude scales. These differ from survey questionnaire responses as they involve the use of
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statements to which participants are asked to show the extent to which they agree or disa-

gree. This differs from typical survey questionna@sponses that describehat door have

done (Edwards and Talhd014). As the survey questionnaire intended to explore patterns

of use with mobile devices, it was important to discover the prevailing attitudesahdv-

iorsbehind these uses, hence attde scales were used within the survey to explore at a
«0]PZ30C % E o0 A oU 3Z Z E]A E+[ (}E §Z - Z AIYE-[[X ]
tude scales are Thurstone and Likert scales. The Thurstone scale is an attitudinal scale in

which participats are expected to endorse statements that exhibits their position on an at-

titude continuum. They have high reliability but are time intensive to complete, with some

authors commenting that they can take twice as long to compile as rating scales witi no

provement in reliability (BeyR008).

Likert scales arlke Thurstone scales but as participants make agreements and disagree-

ments towards a favorable or neiavorable response, they are easier to show cumulative

favorable responses totsehavioror $3]8p X dZ]e Z v }E+* u v3[ A Eepe Z( A}
eration perhaps gives the Likert scale an advantage over Thurstone scales given the relative
infancy of mobile learning where endorsements may not yet exist. However, it should be

stated that cumulativ ( AJE o0 & *%}ve « }( 8Z >]l ES « 0 } v}E }ved
« JE [ (JE& §Z AZ}o « 0 Vv 3Z E ]- Ju% E}u]e SA v ¢Ju%oo
analytic sophistication. The Likert scale has other advantages over the Thurstone scale in

addition to these as Ber{2008) cites that they have higher reliability-efficients, whilst

also being less laborious and less tiowsuming.

Lu and Viehland2008) report that user attitude towards mobile learning is a key behav-

ioral factor influenang adoption of this type of learning. They report this, in addition to
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other factors such as the perceived usefulness of mobile learning, perceived ease of use,
seltefficacy, subjective norm and financial resources. These attitudes therefore seem ap-

propriate to investigate using attitude scales.

Method. |
Data Collection and Pilot Sample and Questionnaire Consistency and Revisions.

Survey questionnaire consistency was assessed using a small pilot sapguicgiants

who were similar to the main study sample (Iras recommended by Finld995). This
data was collected using three individual class cohorts ofptorsiotherapy preegistration
health science students based at Northumbria Universtiases were approachegrior to

the commencement of teaching sessigmsth consent ofrelevant lecturers) Prior to the
distribution of the questionnaireraoral presentation was given by the #hat outlined what
the research involved and why the class ha@ninvited to participate Information sheets
and consent forms were disknited to potential participants and that the Pl would return 1
week later to distribute questionnaires to those willing to participatbe group sizes varied
from 20-25 which was important as this replicated the class size for Physiotherapy students
and dlowed interaction with those participantswho had difficulty with some questions. It
also allowed the PI to assess the level of distraction and discussion when completing the
survey questionnaire in a classroom situation and if more space was requireddret
respondents.The Preturned 1 week later and distributealdditionalconsent formsvhere
requiredandquestionnaires to all willing participantsThese were distributed in paper/hard
copy format and werglaced face down on individual desk&dditional members of the

class who were not present for the origir@ddss presentations were not included in the

pilot study participants.Participants were reminded of the study aim and instructed to

85



answer with their owropinions and that there was not agtit or wrong answer, but their

responses would help inform future work in this area.

It appeared from observations that answers were not discussed on a wide scale and that the
individualised desks were appropriately spa¢adprox 1 foot distance}hus perceived

biases and contamination of the data were minimisddhe participants were instructed to
complete the questionnaire in permanent ink anan their completed questionnaires over

to the face down position when complete. The PI collected the guesaires when the

final participant had completethis together with the consent form.

The issue of timing was also considered with respect to data collection. The pilot study
participants were sampled using convenience sampling and were selected acctwrdheir

year of study in order to achieve a balance of participantsstudying at levels four, five and six
(one from each level was selected). It was important, particularly for particisamdying

at level four, to allow a sufficient adaptation pediafter beginning University. Many
respondent may not have been encouraged to use mobile devices for learning purposes in
previous educational establishments, hence data collection at the beginning of the
academic year may not have provided valid datatalzollection therefore commenced in

VUL ECU (S E SZ ]v]S] 0 » %S u & ZS EGu[ Z % ** X

The sample population for the pilot survey questionnaire included healthcare based
students who were not student physiotherapists but were from related professiarhe

data from these participant&as not included in the main study.
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[Internal Consistengy
Cronbach's Alpha is a measure of homogeneity and the extent to which items relate to a

particular dimension in a sca{Bowling and Ebrahin2005). This was used to test the

internal consistency of the pilot survey questionnaire.

|Pilot Survey Questionnaire Reliakjility
As part of the 39point pilot, participants were asked to rank a sséxies of 11 attitude (Lik-

ert) scale questions designed specifically to explore how participants favoured using their
mobile devices. These were concerned with using the device asaastaonit, an infor-

mation access tool to enhance knowledge and understanding, an analysis and application
tool, a creative resource tool, an appraisabl, or a supplementary learning tool. Questions

were phrased as statements and the participants welleedgo rate these on a fivpoint

>]| €S ¢« 0o & VP]vP (E}u Z«SE}vPOC PE ~C& vl i+ 8§} «SE}VF

of a fivepoint scale has been debated, particularly around the ays¥ of the third (middle)
point (Garland 1991, Armstron§987); however, many authors feel that a genuine neutral
response should not be denied to respondents. Questions were assessed for internal con-
]S v C pe]vP E}v Z[* 0% Z <S-efleidnt of r=0. @ was seta$de }

acceptable ceefficient value for this phase of questions.

|Revisions to Survey Questionnaire
Cronbach Alpha scores returned from tbidot survey questionnairghat were below 0.70

were then subject taevisions(four questiong rather remowng thesefrom the man study.
The revisions were madesthe same question was interpreted differently by different re-
spondents. It wasoncludedthat the inclusion of examples mag@more clarityto the

guestion and provide a nte consistent interpretation for respondents. Revisions were

u §} §Z (JUE <p *8]}ve 8Z § Z v E u}A (3 E v oCe] A]S.
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statistic and an additional four questions were included that explored the competency of
use and training neds with mobile devices. The revisions to the four questions that were

removed involved rewording of the statements e.g.

Mobile learning helps me to link to other types of informatiesx.,through web-
sites, YouTube etc. that aid my understanding of @arse concept

Was reworded to

Mobile learning helps me to make links to types of information and helps connect
these togethere.g.,a resource€.g.,website, YouTube video, Twitter feed, Facebook
link) may have a link or links to other learning resouyess.,YouTube etc. that aid

my understanding of a course concept.

Other questions were clarified with the use of an example e.g.

Z pe uUC A] ~ee 8} oo ee UC % E(}EU Vv v el]Jooe]
Was revised to

Z/ pe uC A] ~ee 5} e oo UC % €H(byEideo capturinglgralo
analysing my performance of skilfs

The rationale for the introduction of new questions was based upon comments made by Lu

and Viehland~1116«U AZ} « E] }@HA* Z}¢ u} Jo & Zv}o}P] e « JvP
portant factor in attitudes and behaviours. Hence the questions below were included to ex-
%0}E SZ & *%}v vSe[ }v(] Vv v PVv EEo0o }u% S§v ]Jv pue]JvP
Are participants engaging in leang via mobile devices simply because they do or do not

feel equipped with the skills to do so?

Z/ (o }v(] v8S8Z S/ u <u]%% S} pe u} ]o Al < 3} ((
o Ev]vP]|

and
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based on theseftieen items. The resultof the revised Cronbach alpha calculati@me pre-

sented in Chapter 4.

Survey Questionnaire Main Study

Quantitative Phase Research Question
How do opinions of mobile mediated learning use vary and, therefore, drive learning behav-

iours in apre-registrationstudent physiotherapy population?

Sample Size.
The aim ofecruitment for the main studyvas torecruit a representativesample of prereg-

istration physiotherapy students (both BSc and M3icyvas important to capture views

from both programme to represenbpinions and consideaspects such as study level in ad-
dition to age, gender etc. Thetal of (at that time) 220 current Northumbria &tentsrep-
resented the available populatidnom which participants were drawnJsing the online

Survey System power calculator, a sample size calculation returned an ideal sample size of
140 based on 95% codénce intervaldrom thispopulation size of 220 Amargin of error

of 5% as recommended by Burmeister and Aitken, (2@HB2)factored in as waslb% drop

out rate, hence an overall sample of 161 was targeted.

|Sample Recruitment for Main St{idy
The main studydata was collecteth keeping withthe pilot studyusingthe individualyear

cohorts of physiotherapy preegistrationstudents based at Northumbria University.
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Classes were approached prior to the commencement of teaching sessiongiith
consent of relevant lecturers)Classes werapproached during periods where the Pl was
not closely involved in the teaching orankingto lessen the risk dbrmal coercion and an
oral presentation was given as per the pilot studymobile device was defined to the
participants asadevice where it is possible to use withio hands whilst standing up or on
the moveand included smartphones, iPodablets,and mini tablets but not laptops.It
was alseexplained thatearning enabled by the mobility of the learner atin@ portability of
handheld deviceshould also be consided when answeringuestions posed e.g. during
travel, waitingtime etc. and that these would constitute learningeifigaging with

physiotherapy and professional contexts etc.

Data was collected during occasiomere desk spacing was possible and a distance of
approximately 1 foot was againtroduced for questionnaire completion. Consent forms

and information sheets had been distributed 1 week prior to questionnaire completion to
allow potential participantshe opportunity to ask questions prior to questionnaire
distribution. In line with pilot study procedure, questionnaires were distributed fdog/n

and were collected once the final participant had completed the questionnaire. Completed
responses and coest forms were then collected and placedan envelope for later data

input.

|Data Analysjs
Pilot study response data was entered into SPSS version 22.0. and this was analysed using

both univariate and multivariate stistics. Descriptive statistics (mean, SD, ctabsand
frequencies) for demographic data variables such as age, gender, year of study, and

previous academic background.
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[Reliability and Validity
Reliability and iteral consistencyf the main questionnairevas established using Cronbach

alpha statistido assess that questions posed were interpreted consister@lgnstruct

validity wastested using Factor Analysisto expldré ](( E vS Z }veSEM Se[ A]*S

guestionnaire. The use of discriminant factor analysis was dipgfied to assess if any

Z }ve3Ep 3ndependent of one another.

Ahierarchical cluster analyg{sl\) was usedvith the aimof identifying collective groupe-
sponses in the datédid different groups exis@ind explore theappropriateness of this
method in producinga maximum varianceample for qualitative interviews in the main
gualitativestudy basedipon thesegroup responses As the dataised for thisvas ordinal
level(derived from Likert scales with three independent data sdtse use of nofParamet-

ric tests was indicated (Field013). This procesgas piloted angroduced data sets that
were felt to be appropriate for use with the main studyhe clusters from the HGRere

then testedfor validity (were they different from one another) using a discriminant function

analysis.

Once the data had beesubjected to these tests of validity ameere found to exist as inde-
pendent groups, the ata wasfinally explored to testif distinctivedifferent clusterre-
sponsesexisted usind<ruskalWallis (KW) Tests pvv[e Wide testwith Bonferroni ad-
justmentwere used to identify where any significadifferences identified in the KW test

occurred. These resultare presented inChapter 4.

An overall summary of theteps involved in theélata analysis is showon F3. together

with a brief rationale for each stage
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|Ethical Consideratiohs
This researcleenterson the current use of mobile learning tools in health care student pop-

ulations at both undergraduate and postgraduate levels {@@gistration). The aim of the
guestionnaireis to explore what current tools are being used, by whom and how. There-
fore, groups of students from these fields will be asked to complete the questionnaire to an-

swer this query.

No special requirements were required other than to complete the writteaggionnaire in

the English Language in permanent ink. Participants were given the option of completing
this at any time of day and then returned anonymously to the Pl in a sealed envelope. Alter-
natively, participants can complete the questionnaire in plnesence of the researcher, and
hand completed responses to them directly. The choice was completely optional. No spe-
cific exclusion criteria were used, though it was generally understood that owning or having

access to a mobile learning device was imgot to participate fully and complete the
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guestionnaire. Participation simply involved completing a written questionnaire and in-

volved no physical discomfort.

The study and its protocol received full ethical approval from the Northunithmiaersity
Ethics Committe¢Ethics Reference number hismp071QIfhere were no cash incentives
for taking part. During the study itself, if participants decide not to take any further part,
then they informed the PI as soon as possible, who facilitatéladrawal and discussed

how data will be treated in the future. There were no withdrawals from the study.
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Qualitative Methodolog

Thissectionwill present how the qualitative phase of the study was integrated with the

S

guantitative survey questionnaire and a rationale for the methodology used. This phase
was the second lpaseof the mixed methodology approaci.hesectiondescribes the
methodsused to select the sample and considerations associated with this, given that the
guantitative phase identified three separate groups. Therefore,gb&ionpresents the
method used to ensure an appropriate sample was selected that included a rang#ioi-p
pants from each group and across all groups. The survey questionnaire constructs helped
identify some of the opinions that contributed to the interview schedelg,.,around ac-

cess, creativity and proficiency. This will be further described tadedhow the actual data
collection was conducted and evolved over the time of the study. Finally, an overview of

the framework method of data analysis is given and the rationale for its selection

Qualitative Phase Research Question
What influencedo mobile technologies have on the learniafpre-registration physiother-

apy studentsn specific contextsf physiotherapy education?

|Context of the Studly.
Figure 3.4emonstrates the continuation dhis phase from the survey questionnaire and

how this partly informed the selection of a maximum variance sample for the qualitative in-

terviews (n=23) using hierarchical cluster analysis described in the previous chapter.
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|Phase 2 Qualitative Interview Phjse

Figure3.4. Qualitative Interview Phase Developmémim Initial Quantitative Phade

Study Cases

Following data analysis of the survey questionnaire (n=163), a purposive approach to sam-
pling was used to generate a maximum variance sample, consisting of 23 cases. The previ-
ous sections within this chapter have outlined the methods to show how a sateatipo-

tential interviewees were identified from the initial survey questionnaire using a hierarchical
cluster analysis. The analysis demonstrated that, based on survey responses, there were
differing opinions as to how mobile technologies were usediafidenced learning ap-
proaches. The aim following this stage, was to select a sample that captured variances

across the sample and explored the wide variances that existed both within and across the
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three identified clusters. These potential cases werentselectecand included eight inter-
viewees from clusters one and two, plus seven interviewees from cluster three (23 in total).
Data collection occurred between June 2016 and September 2017 where interviewees were
selected according to a composite scaedculated from their responses to 14 opinion re-

lated questions in the survey questionnaikgach of the 14 questions (Q1&80 on ques-

tionnaire t SegAppendix A Part)2was scored from-5 as shown in the table below

Strongly Agree Neither Agree| Disagree | Strongly Disa-
Agree nor Disagree gree
Question 1 2 3 4 5

Figure3.5.Likert Scoring Scale from Ouestionzr_rlire

All participant responses were then totalled to giveauerall composite score, giving a pos-
sible score from a minimum of 14 (all strongly agree responses) to 70 (all strongly disagree
responses). The mlearning usefulness score (scofdl) Was then subtracted from this

composite score to give a possible quusite scoring range of40.

Not Most
useful useful
at all
0 1 2 3 4 5 6 7 8 9 10

Figure3.6. mlearning Scoring Scale from Questionnéire.

The low scores in this range, therefore indicated a laifjimity for educational mobile learn-

ing technology usage, with high scores indicating less affinity.

This had previously been distributed during phase one of the project and had been shown to
uljveSE 8§ v A& o0 vVvs P& }( ]vS @\ The potehtidl sanPle~-rAi X060
was selected purposively using a maximum variance sampling approach to achieve a range

of both high and low scoring composite scores that aimed to recruit a rangeospective
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intervieweeswith a balance obpinions. This is decribed by Teddlie and Y({@2007) to
achieve a high degree of heterogeneity both between clust@bwithin each individual
cluster. The aim was to produce a sample that captured the individuality and diversity of
each cluster whilst simultaneously capitwg the commonalities of the scores across all

three clusters.

Ethical Considerations for Qualitative Phase

Personal Data

The study received ethical approval from Northumbria University in May 2016. This process
ensured that the study was performed in accordance with the University ethics and research
procedures. Interview participation was based on informed consent, veitth énterviewee
required to sign a consent form prior to the interview. Consent forms and information

sheets were distributedia university emaiB-4 days prior to the interviewThe nature of

the research was susceptible to perceptions that consemtaxticipate involved a sense of
coercion. The sense that some participants may have felt compelled or coerced to agree

due to the power relationships is a potential area of concern. These power relationships

thus create challenges and demand that researdEs u}veSE S ZE *% S[ (}E %o ]
establish that, in the context of the research, their wishes are considered (Seedhouse,

2009). Participants may have assumed differing stances in this regard, with perhaps a sense
that consent was an expectatiar that future academic judgement may hinge on the deci-

sion to participate or not. This last point is moot, as the judgement could be perceived in

both a positive and negative perspective. This was considered and addressed using a combi-
nation of approachs, firstly by drawing on positive staffudent relationships that foster

social equality between these groups. There seeeralexamples in the programme where
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such relationships occur, hence the willingness to participate was considered as part of this
relationship. Secondly was the approach to gaining consent, which consistednédramnal
verbal approach, followed by an individual email waversityemailaddressand forwarding

of electronic information documentgnd finallyan arranged date fathe interview (individ-

ual date). No inducements or penalties were offered, and-a@4r consideration was

given should participants wish to withdraw. For theatitative phase, interview questions
were forwarded at least 24 hours in advance to allow for thinking tiffiee issue of infor-

mal rather than formal coercion could have led to an implicit sense of obligation or fostering
of goodwill of the lecturer. Adtlonally, the avoidance of lecturer displeasure must also be
considered, hence there was a benefit to conducting interviews after a time interval be-
tween the phases of the study as participants had time to appraise thesttatent rela-
tionship and appreiate the nature of the study. Norvoll and Pedersen (2016) suggest that
coercion is not straight forward, and informal coercion is underestimated due to in part, the
different roles which people identify with.g.,student, health professional, novice re-
searcher, lecturer, coach etc. but can be acceptable if oriented towards collaboration on

equal terms, and in some sense, nimbeneficial.

The consent form and corresponding interview data file and interview transcript were coded
with a random reference umber and separated for anonymity purposes. Debrief forms

were completed at the end of the formal interview and coded with the same nur(tbes

Appendix T All data was stored on a secure University staff network sehetrwas

separate/different to student data servers.
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Interviewees were given the option to suspend or terminate the interview where necessary
and were informed that they would be provided with a copy of the interview transcript for

appraisal, correction (wdre necessary) and approval.

Rationale for Sample Selection

Robinson(2014) argues that sampling is central to the practice of qualitative methods but
has received a great deal less attention when compared to dataation and analysis. Itis
deliberated that theoretical and practical concerns centre around fourpamradigmatic

points when selecting a sample. These include a definition of the sample universe (study
population, deciding the size of the samplelesting a sampling strategy and sourcing a

sample.

Study Populatio|n

Firstly, the sample universe (study population) is identified and includes all cases that may
legitimately be sampled. Inclusion criteria Bample selection was that students selected
were preregistration physiotherapy students who had completed an initial questionnaire
describing their current study habits with respect to mobile technologies and typical uses.
No explicit exclusion criteriaere set hence the sample exhibited a degree of homogeneity
based on educational status and survey completion. This degree of homogeneity dictates
that a degree of contextualised transferability is possible. Robi{8M4) also raises the
issue of heteogeneity of samples where commonalities in a diverse group of cases could be
more widelygeneralisable The hierarchical cluster analysis demonstrated where this heter-
ogeneity existed and therefore established a rationale for selecting a sample tlthiga-e
tionally homogenous but exhibits heterogeneous (variances) groupings within this. The

value of this approach to sampling is it allows the opportunity to establish if behaviours
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within one particular context apply across different context. In thidipallar sample, to es-
tablish if students assigned to cluster one show similar behaviours and strategies to those in

clusters two and three.

Size of Samp‘le

dZ Jeep }( ZZ}A u vG[ <+ « E E «pgdr@ has]givenaipA tmarange &f
opinions. Many of these opinions are dependent upon the exact approach to the research
JvP }v u 8 X tZ & ]e }uulv 8} u}e$3 Z}YA A EU ] 8Z § Eu Z5Z
the point at which no new themes or knowleglgmerge and the definition of this. Some
authors (Creswelll998) recommend sizes of between five and twefig for phenomeno-
logical studies and between twenty and thirty for grounded theory studies, while Morse
(1994) has stated at least six for pleenenological studies and up to fifty for ethnographic
and grounded theory. Creswell and Pla@lark (20%) refer to an example study (Ivankova
Cressweland Stick2006), which uses an explanatory sequential mixed methods design
where an initial quantitaive design collected data from 207 current and former students.
The significance of this is that Creswell and Pi@ftark (2017) argue that the important
consideration is to collect sufficient qualitative data to develop meaningful themes that help
to provide explanations for quantitative resultsankova, Cresswell and Stick, (2Dfig-
lowed their quantitative survey questionnaire with a sample of four qualitative interviews.
The divergence of views around sample size thus presents the qualitativen{ged meth-
ods) researcher with a decisiabout ZZ}A u vC Jvd EA] A« E vIuPZM[ <] E
(2018) when referring to the process of Framework Analysis make the argument that data
saturation is a subjective judgement based on the evolving datdlaatdhe researcher

should exercise judgement as to when theoretical data saturation occurs. Hence the
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practical application of this is that during data analysis, the theoretical framework con-
structed during phase 2 of Framework Analysis (Ritchie andcgp2002) should remain

Jved v380oC A}oA]JvP v Zo]A [X

Guest, Bunce and JohnsdB8006) describe their process of achieving data saturation in a
methodological paper when performing a study involving 60 interviews across two West Af-
rican countries. Ae authors developed a codebook for use between two data analysts
based on five parts. Coding agreement between data analysts was then assessed for each
third interview using Kappacores on doubleoded transcripts. The aim was to explore

how many inteviews were necessary to achieve a sense of thematic exhaustion and varia-
bility within the data set. This was achieved by documenting the development of themes
after six interviews and then subsequent rounds after every six interviews. The codes used
were examined for frequency of use to explore if certain codes had been used primarily in
the initial six to twelve interviews and then had never been applied following this, therefore
providing a useful audit trail of code application over the course of &dviews. Analysis
revealed that 109 codes were developed from an initial data set in one of the countries, of
which 73% (80 codes) were developed within the first six interviews and a further 20 codes
within the first 12 interviews, essentially demongirey that 92% of codes were developed
within 12 interviews. The remaining nine codes were developed over the next 18 inter-
views. Interview data (n=30) from the second country added a further five codes, none of
which were substantive, therefore the autteoconcluded that, based on their analysis, data
saturation had occurred after twelve interviews and that 92% of the codes were prevalent.
The remaining 8% of the codes were deemedsudistantive andvere grouped together as

Z } 8§ ZagHéscribed by Gatt al, (2013) This process, however, does provide a useful
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example of how data saturation may be audited and analysed when conducting a qualitative
phase involving individual interviews. The process outlined here was adapted for use in the
gualitative fhase as it allowed the researcher to audit the code development and usage col-
lectively as a data set and within each individual cluster. The data saturation process and
sample size decisioms this phase of the study therefore was an evolving concepidver

an initial sample of nine participants from each group was decided (total of 27) in line with
the guidance offered by Cresswell and Pk&iark (2017). dgether with representational

evidence in graphical forma&b support thisdecision, thiss presented later in tle chapter.

Sample Selectign

A maximum variance sample was therefore recruited according to a composite opinion

score generated by the survey questionnaire (Appendix). There were many potential cases

who were suitable for inclusion in each of the three clusters, however, there vegrateas

}J(JA Eo % 3Z 8§ 8Z USZ}E Z}e 8} A %O0}E v posJu 3 oC 3§}
sampling strategy were identified to be the highest and lowest scoring cases from each clus-

ter. These scores are demonstrated in graph 1 and represéntZ A£SE u [ }( Z OueS
Graph3.1 demonstrates the three individual clusters (Green Dashed Box = Cluster 1, Amber
Dashed Box = Cluster 2, Red Dashed Box = Cluster 3) and the corresponding interviewee

scores per cluster, derived from their initial@stionnaire.



Graph3.1. Individual Scores of Interviewee from Initial Questiorflaire
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Graph3.1 shows that Cluster one captured eight interviews of which five interviewees

scored very low (8, 94,1, 14 and 14) in addition to three cases that were within the distrib-

uted scores of the other clusters (45, 41 and 23) whereas Cluster three captured seven in-
terviews of which, four cases scored highly (57, 50, 49, and 40) in addition to three cases
scorihg withinranges otclustersone andtwo participants, thereby representing a common
scoringrange} E Zu] o R2&E PR andl 39). Cluster two aimed to capture two inter-

Al Ae AZ E « }JE « AE v 3Z Zu]l] o PE}uv [ ~ifisfiomifie pnsg
both lower (10, 15, 15 and 17) arigher ends (40 and 44) to look for explanatory patterns

in the data. These interviews from each cluster were selected as they aimed to select the
U}eS }uSeS v JVP Zep e o v Z( ]opEofifteteso(Teddlié and Xlie S} %o
2007). Hence this may give insight and explanation intoseinye participantsvere in dif-

ferent clusters bushowedsimilar scores based on this method.

Table3.1 shows the mean score from each interview cluster and the langerall cluster

from the questionnaire. Mean scores from each cluster closely resembled the mean scores
from each larger group cluster from the original survey questionnaire. Although the aim of
the qualitative interview sample was to capture a maximuamiance sample rather than a
representative sample, it transpired that the samples from each cluster were similar to their

wider clusters from the survey questionnaire sample.
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Cluster 1| Cluster 2| Cluster 3
20.63 23.88 41.14
Mean Score per Intervie@lus-
(SD 14.6) (SD 12.3) (11.82)
ter
(n=8) (n=8) (n=7)
24.57 24.54 37.68
Mean Score per Overall Clust| (SD 10.0) (SD 10.7) (SD 8.1)
(n=54) | (n=71) | (n=31)

Table3.1. Mean Interview Clusté&cores and Overall Survey Cluster Scores (Missing

Graph3.2 shows the distribution of the composite scores across the three clusters. ltis

clearly demonstrated where areas of individuality exist in both cluster one (red section) and

cluster three (amber section) and where areas of commonality exist between all clusters

(green section) and areas of commonality exist between clusteesandtwo (purple sec-

tion).
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Graph3.2. Areasof Individualityand Commonalityin Intervieweg§
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Whilst Graph3.2 shows areas of commonality and individuality, it is important to note that

the rationale for the sampling was to address the issue of heterogeneity across the scores to
allow for consideration between cluster&raph3.2 demonstrates areas of sampling heter-

ogeneity {.e.,areas where scores were recorded for all clusters in grey, commonality be-

tween clusters 1 and 2 purple). This graph aims to demonstrate that particigawith

similar scores were selected from across the clusters and avoid simply selecting low scoring
participants being selected that could give invalid findinigsr this reason, interview candi-

dates were selected with the rationale that it was importamtconsider how highmiddle,

and low scores compared across the clusters and hedepth interviews may help to aid

the understanding of their mobile technology strategies for learning. G8iptherefore

shows the distribution of the sample withrespg S} SZ J(E « JE& « &} SZ }u Jve
« JE]vPU o}A ((]Jv]S8C[U Zu] o <« }E]JvPU u Juu ((]Jv]8C[ v Zo}
PE %Z U}VeSE § » 3Z Jv(op v e« }( Z}A 8Z + u%o A e« 0 § /
0 %[ ]v u]v 3@ aulw}fo I8ak for explanatory patterns in the data that may aid the
understanding of the key influences in their learning and how or if mobile technologies facil-

itate this.

The high scoring, low affinity area, demonstraggghtinterviewees across the three clus-

ters who may illuminate why students who seemingly have different attitudes in some as-
pects of mobile technologies may have shared opinions around the merits ofrigarsing

such devices. This sampling approach is mirrored in the middle scoring area where six inter-
viewees across the three clusters may help to illuminate why different clusters may demon-
strate shared opinions. The low scoring areas demonstrate ot@giewees from clusters

one and two, but again will help the author to understand where shared views or different



experiences of mobile technologies have influenced their adoption and usage of these in

their learning.

Of particular interst are the opinions and experiences of interviewees who have been
placed in different clusters, however, show similar opinion scores. These are shown in
graph3.4 and were tagged during the data inputting to NVIVO for cross comparison pur-

posesduring data analysis.
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Graph3.3 Score Distribution Showing Spread of Low, Middle and High Scores Across

10¢

Clusters.



Graph3.4 Areas of Score Similarity Acr@8asterd.
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Data Collection and Interview Procedure

An interview schedule was developed that was partly grounded in the descriptive results of
the survey questionnaire and partly from tihesearch literature. Interviewees were invited
via email to attend for an halepth interview within the University using one of two quiet
seminar rooms (approximately 8 feet x 10 feetThe interview schedule was sent to invited
interviewees, together vth consent forms, information sheets and debrief forms a few days
ahead of the interview to help them familiarise themselves with the questions and think
about their responses. This also allowed any prospective interviewees to reverse the deci-

sion to paticipate if necessary.

When interviewees had confirmed receipt of these documents and had consented to partici-
pate via email, arrangements were made for a mutually suitable date and time. Interviews
took place in one of two seminar rooms and were recordsihg an audio dictation device

that captured the audio in .wav format. Interviewees were invited in no particular order rel-
ative to their allocated cluster and were conducted betweé&nléine 2016 and'7June

2017. All interviews were conducted by taethor and lasted between 20:32 minutes and

48:52 minutes and involved a total of 13 hours and 28 minutes of interview time.

After the initial introduction and welcome to the interview (all interviewees were known to

the interviewer), the interviewer sumarised the aim of the study and that the views of the

Jlvi EA]A E A E Zv uSE o[ ]Jv 828 38Z E A v} Al v 87 3§ Z
and experiences of mobile devices on learningrigregistrationPhysiotherapy students,

Zv 3Z E ATPZS} FEZAE}VP[ veA E+X dZ]* A+ 0 E](] (pE
terviewer (with the aim of minimising social desirability bias and reducing author reflexiv-

ity), who stated that they were conducting the research as they were themselves, unsure of
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the influences, hence interviewees should answer as honestly as possible rather than an-
swer to match perceived opinions of the author. Interviewees vexgainedwhy they had
specifically been selected to participate in the interviews and were offered bdpypeor-

tunity to withdraw. Once this was confirmed, the consent form was signed, the audio dicta-
$1}Iv <u]%u v3 A e+ 58} ZE }E [ v 3Z Jvd EA] A A« }uu
schedule was made available to interviewees via email prior to the intesveewd was

loosely followed to allow the interviewer to probe responses further and allow free expres-
sion of opinions and experiences. Interviews were terminated when the interview schedule
had been exhausted and the interviewees had been given the oppitytto add any fur-

ther comments or experiences that they felt were significant to their learning strategies. In-
terviewees were thanked for thetime, and they were asked to read and sign the debrief
form. Additionally, the interviewer informed interwieees that verbatim copies of the inter-
view would be sent to them viemail,and they were requested to peruse, comment on and

return the script electronically with suggested amendments.

Evolution of Interviews

The pocess of data collection through interviews was conducted in alim@ar manner.

Although the interviews followed the interview gu‘@pgendix Bihe availability of the se-

lected sample did not always coincide wittetavailability of the researcher hence data col-
lection occurred over a period of 12 months. During this time, there were varying periods of
activity, where for example, three interviews could be conducted within 48 hours of each
other, or a period of twanonths would occur where no interviews occurred. The influence

of this upon the data collection allowed a period of reflection in which the researcher was

able to consider the manner and style of previous interviews. Was the researcher guilty of



askingleading or closed questions? Were interviewees answering in a biased manner to ap-
% * 3Z % E JA A] Ae }(8Z v EAJ]A E v A +3Z & -
messages that were articulated in different narrative styles? Part of this procesfeaf

tion was aided by the transcription of interview schedule.

Data Handling and Analysis

Data was analysed using the Framework method outlined by Ritchie and Sp@062),

Ritchig et al.(2013). This method of data analysis sits at the heart of Applied Social Policy
Research, and aims to provide theoriegplanationsand insights to social behaviour

(Ritchie and Spencg2002). This method facilitates the analysis of data to provide solsitio

or suggestions into social behaviours. It also provides a transparent method that systemati-

cally analyses data in a manner that demonstrates trustworthiness. Whilst the interpreta-

E

y:

E1}v Je spi S]A v }% v &} Jv JA] 4 o E pdssessed bg¥@y-~Jvv E A}

one, the transparency of data analysis should be demonstrable. The influences of mobile
technologies upon the learning of the population studied, therefore lend themselves to
analysis of this type to gain a deeper understanding ofditieers for engagement with

these technologies on both an individual and group basis. What are the individual and com-
mon themes that emerge from the narratives studied and what insights does this reveal re-
garding their behaviour as an individual, sgtoup (cluster) and as a wider group? Do these
behaviours offer explanations that give rise to solutions for future student behaviour and
achievement? Framework analysis provides an excellent data management approach in this
regard, as it produces a seriesframeworkmatrices in which each case is allocated an indi-
vidual row, and each theme is attributed an individual column. This enables the researcher

to examine cases on an individual basis as well as a thematic basis without losing sight of

11c



the raw data(Ritchieet al. 2013). This was important when analysing individual clusters as
it allowed the researcher to crogompare elements such as gender, age etc. that may
show patterns across clusters as well as within clustagysdo certain age groups beke in

similar ways but exist in different clusters?

Transcriptiof

The researcher decided to transcribe all of the interviews personally in an attempt to famil-
iarise and immerse themselves in the data. Audio fileee filed and retrieved from a se-

cure network drive and were played at 50% normal speed whilst the researcher transcribed

the files verbatim. After completing the transcription, the file was replayed whilst checking

the transcript for accuracy and errorlves v« AZ G % pe «} PEE U A E ]
and any verbal or nomerbal body language demonstrated was identified using brackets
e.g.,laughter. This effectively meant that after transcription, the researcher had listened to

each transcript oriour occasions. Brief notes were made following each interview and

A E o]vl 8} 8Z SE ve E]%S pe]vP Z>]vl D u}[ A]l§Z]v vs]A}}
views totalled 13 hours 28 minutes and 9 seconds and transcription time for all 23 inter-

views bok around 90 hours toomplete:average time around 3 hours and 55 minutes per

transcription.

Data Saturation

The aim of data saturation has been explored previously in this chapter, where it was stated
that it exist to explore how many interviews are necessary to achieve a sense of thematic
exhaustion and variability within the data set (Bunce, Guest and Joh26866). In keeping

with their method, this study documented the development of codes for each clusder in

vidually. After six interviews had been conducted in each cluster, codes were examined for
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frequency of use to explore if certain codes had been used primarily in the initial six inter-
views and then had been applied more sparingly following these. pftvgded a useful au-

dit trail of code application over the course of the 23 interviews conducted across the three
separate clusters. Analysis revealed that 45 codes were developed in cluster three, of which
53% (24 codes) were developed after the finderview and 43 (95%) after the first four in-
terviews. A furthetwo codes were developed afteixinterviews essentially demonstrat-

ing that 100% of codes were developed within six interviews, hence it was decided that the-
oretical saturation was likelyiowever, a further interview was conducted to explore if fur-

ther codes were produced. The absence of new codes following the seventh interview gave
further support that data saturation was likelyrable 3.4llustrates the development of

codes for cluster threand Graph 3.5 illustrates this graphicallyhis process was repeated

for all clusters and showed a similar pattern for each. For clusters one and two, a further

interview was conducted (n=8) inligof the larger number of codes initially developed

Nodes Following Total Nodes % Node Develop:
Each Interview ment

24 24 45 53.3

7 31 45 68.9

8 39 45 86.7

4 43 45 95.6

0 43 45 95.6

2 45 45 100.0

0 45 45 100.0

Table3.2. To Demonstrate New Nodes Accumulated After Each Cluster Three Inferview.
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New Nodes Accumulated After Each Intervie@luster 3

25
20
15

10

New Nodes Coded

Interview Number (Cluster 3)
Graph3.5 Demonstrates New Nodes Accumulated After Each Cluster Three Interview.

The Framework Methad

The process consists of five distinct stages and was followed according to thelstémes
1. Familiarisation and Coding.

2. Construction of initial framework matrix.

3. Indexing and Sorting

4. Charting

5. Abstraction and Interpretation

Audio files were transferred to a secure network drive and were transcribed verbatim by the
author as text file documents. Interview transcripts were imported to nVivo Pro 11.0 soft-

ware for initial familiariation and coding.
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Interviews were conducted according to consent and availability of the interviewees and
lasted between 23 and 51 minutes. Verbatim copies of the transcripts as they were com-
pleted, and these were sent to each individual intervieweecfmnment and any suggested

amendments were sent back to the author.

Data Handlingg

When transcribed interviews had been verified and validated by the interviewees, they

were imported into nVivo Prov11.0. Both audio files and word documents were imported

Jvd} ZAIuE <[ (Jo EX et (Jo E vi]8o Z/véeRAih-Ae A o E
terviewees was given an anonymous file name. n¥aradisplay both audio and word files

within the viewer window to allow for simultaneous audio and text to be followed.

Stage 1. Familiarisation and Coding.

Transcripts were reead as part of the familiarisation stage of framework analysis and initial

} «cAE PvES (E}u SZ SE ve E]%S*X /v]3] ooCU upE]vP
uvse A E Z]PZo]PZs v ee]Pv 8} Zfterretdrr@dio As podeg)~2Z &
A brief definition was applied to these codes, allowing the researcher an option to assess for
similar definitions and to then merge or collapse similar codes into larger categories as the
data analysis progressed. As eactewas developed and defined, the importance of a
codebook emerged. This was a record of each individual code with a particular definition of
the code and instances where the code should be applied. Guest, Bunce and Johnson
(2006) describe the steps ihe development of a codebook as consisting of 5 phases, in-
cluding 1) a brief definition, 2) full definition, 3) when to use, 4) when not to use and 5) ex-
ample sections of coding. As the codebooks in this study involve a single coder, the devel-

opment ofphases 5 were deemed unnecessary and a brief definition of each code was



sufficient. The issue of confirmability needed to be considered at this stage as the use of a
single coder does give rise to the reflexive nature of coding and individual subjéeutr-
pretation of the researcher. The researcher aimed to address this issue by documenting and
demonstrating a transparent process of data collection, data handling and analysis with ap-
propriate data verification procedures. Kiernan and, kEID18)describes data analysis as
inherently a reflexively shaped process. The subjective interpretation of qualitative re-
search data is a unique interpretation, and opinions may differ regarding the actual mean-
ing, however, if the process is transparent, thedds to allow alternate interpretations and

demonstrate a degree of scrutiny and confirmability that are open to inspection.

After coding of the first five interviews was completed, codes were organised into three sep-

arate nVivo folders to reflect the & Oped EeX dZ +« A E v{llasier Z opes @
dA}[ VZope3 E dZE [X } « A E }EP v]e ]Jv op+s E- 3} o00}A
be developed within individual clusteesg.,within cluster one interviewees, but alsm

overview was miatainedacross the clusters to explore patterns of similarity and individual-

ity across all participants This method will allow the researcher to look for examples of

similar influences across clusters that exist with respect to mobédiatedlearning but

also what influences and strategies are common to ezdakter.

During the initial coding, transcripts were examined line by line and statements were se-
lected on a pragmatic basis according to their perceived level of significance. Further lines
of text were then selected;oded,and assigned to a particular code until the coding of the
transcript was completed. Where a new code was created, a brief definition of this was cre-
ated within nVivo for future reference and to allow further additionghe codebook. The

pragmatic selection and coding of statements led to multiple coding in some cases.
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Statements were examined and were often coded to more than one code due to the nature
of the responses. In some cases, a single statement was ass@sederal separate codes;

as many as six separate codes on rare occasions.

Figure3.7. Shows an Example of a Text Selection That Has Been Coded to Five Separate Codes.

After each transcript had been coded, the author recorded some thoughts and general im-

% E e*]}ve }u3 3Z Jv3 EA] A pe]vP 8Z Zu u}e[ 3}ImA]8Z]v vs]A
thoughts about the main points of the interview were recorded. These memos were linked

to each interview and contained aroundAlines of concise text which summarised these

points. Below is an example of one such memo from a cluster three intesgiew

Some good points around the culture of learning within the family and via school that have
influenced this participant. Associates a negative learning culture to learning with phone as
seen to be a distraction and attached stigmas exist. Thistbréshool where mobiles were
confiscated as seen to be an abuse of time and a distraction.

Prefers laptop to phone due to screen size and keyboard access. Also prefers to 'see' various

open tabs, whereas they would disappear' on a mobile. Ranks owaignof/ as middle of
scale. Also prefers to use written based materials for learning.

Example of Linked Memo



This procedure of coding to multiple codes continued for all 23 transcripts. The rationale for
this was to allow for a sizeable proportion of each cluster to be coded but to refrain from

the full development of ahematicframework that could influence terviews in the data
collection. An example of this was to refrain from asking leading questions around any iden-
tified themes, rather than interviewees raising the issues that they felt to be important. The
interviewer felt that the knowledge of develapy themes would have a larger influence

over the later interviews and potentially give rise to biased answers. These would be based
on structure and phrasing of questions that linked to themes identified by early develop-
ment of framework matrices. The mmos that were linked to each interview did not consti-
tute a development of themes, but merely served as a quick reminder of the interview con-

tent and general use for mobile technology.

The advantage of this process was that it developed a rich datarsttrfber analysis; how-
ever, it also created an abundance of data that became overwhelming due to the amount of
duplicate information within the codes. It became clear at this point that the nature of
framework analysis involved a ndinear process andhat the stages involved in framework

analysis need to be revisited and reflected upon.

After coding of all interviews was complete, each cluster was examined for the number of
codes and sources and references within each code. The codes were thersedgaummer-

ically based on the number of sources within each code. A source was defined as any inter-
viewee within a clustee.g.,cluster one, that had a statement coded to a particular code.
Therefore, the minimum number of sources within a code couldme (a single inter-

viewee had a statement coded under that code) and the maximum number could be 8
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(Clustersoneandtwo) or 7 (Clustethree). The example below shows 9 sources as a PDF

research article had also been coded inadvertently.

Figure3.9. Example of Numerical Organisation of Copes.

This process was repeated for Clustieve andthree. The rationale for this was to create a
framework matrix where the most frequently cited codes (by souvea)ld appear on the

left of the matrix and the least frequently cited would be on the right. This would then ena-
ble the author to identify more easily the codes where a lesser number of sources had dis-

cussed these definitions.

Stage 2. Construction of Initial Framework Matr|ces.

The establishment of the framework headings were provided by the initial process of famil-
jarisation. The initial codes from each group were merged to provide an overall codebook
and were eamined for themes.This process of refining and applying was continued and
then rerefined and applied until no new codes arose. The process and framework for clus-

ter oneconsisted of eightyive codes, clustered into thirteen categories, with a brief
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explanation for each. Two categories are shawfigure 3.1Qo illustrate part of the pro-

cessfor cluster one. This process was repeated for both clusters two and three.

Creation of Resources

Visual Learning through Video Doesvideo enable learning?

Creating Resources Examples of selfreation of learning resources

Producing Effective Notes What do students do to produce effective learning materials?
Personal Learning Network How do students interact with resources iparsonalised way?
Sound Recordings Experiences of seffenerated audiebased resources

Active Learning How do students actively engage with mobile tech to create resourc

Figure3.10. Development of a Codebadok

Gale et al. (2013) suggest comparison of coding labels occur after the initial few interviews
have been coded and an agreement on a set of codes be reached. Diagrams may be used to
illustrate how codes may be grouped together to demonstrate examplesofiective

theme which are then defined more clearly into an initial matrix. After discussions with the
supervisory team, the codes were thenegamined, and conceptually related codes were
grouped together due to the similarities in the codes that tleaptured. Four emergent

themes were identifieddevelopment of clinical skillexpeditious learningparriers and dis-
tractions, support tool). The use of priori themes is fully accepted by Ritchie and Spencer
(2002) to be part of the Framework Approaehilst also reflective that new and unantici-

pated themes may also arise in this flexible approach to data analysis.



Figure3.11: Development of Framework and Indlex
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[Stage 3. Indexing
Data from each participant was indexed and continued until data collection was completed.

As this is a reflexive process, data saturation was reassessed by examining the coding that
occurred at the ed of each cluster. The diagram below shows details for group (cluster) 2
and likelihood that theoretical saturation was achieved. Cluster three has been previously
outlined, however the diagram below shows a similar process but where many more codes

hadbeen used initially.

Graph3.6 Demonstrates Data Saturation Process After Each Cluster Two Intgrview.

|[Stage 4. Charting
This step in Framework Analysis involves ordering the data into the relevant area of the

frameworkmatrix to form a chart. Text from the data was labelled according to the index
and organised into charts using headings fromftia@neworkbox shown in figre 3.11. As
the text was already welthrderedbecause othe coding and familiarisation stage, the chart-
ing of data was relatively straigiforward. Ritchieet al.(2013) comment that this stage

may not be undertaken if data is watdered. A degreef refinement was however
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necessary as codes and data extracts with similar meanings were merged into bigger catego-
ries and reapplied to the initial framework matrix. Charts were exported from nVivo to Ex-
cel, printed, and data summaries applied to eacbrhe and participant. This enabled a

more structured approach to the mapping and interpretation stage as data could be man-

aged from these shortened summaries. The charting stage is outlined in Big@re

12t



Figure3.12: Charting of Dat
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|Stage 5. Mapping and Interpretatjon
As data analysis progressed through the stages of framework analysis, it became evident

that clear themes had emerged. The wadenging learning strategies experiencedrg-
registrationphysiotherapy participants developed as their competence and diggaacy

skills improved. Some of the digital literacy skills developed as a direct consequence of en-
gaging with technology and devising solutions to some of the frustrations and barriers that
presented themselves. The ability to solve these problens®me ways dictated the level

of literacy that participants were comfortable with and strove to improve. This engagement
with technology then played a role in the level of support that technology offered as some
participants were able to use creative v&alp use mobile technology. FiguBd3shows

the development of the interpretation phase from the previous charting of data and how

§Z (]v o SZdaveo}(%ZvP o]vwasodevdloped] Other themes are not shown in

this diagram but will be dealoped during this chapter.



|Figure3.13. Development oflinical Skill§hemdg|
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Chapter 4. Results

The previoughapteroutlined the research philosophy that guided this study and the meth-
odology that has driven the data collection processa&sns of the main study/cluster/factor
analysis and specific hypotheses for the quantitative study are stateetstatedsepa-

rately, later in this chapterThe descriptiveresultswill then be presentedfollowed by a de-
scription of theconsistency, reliabilitygonstruct,and discriminant validity of the question-
naire. Adescription of thecluster analysiprocedures will be givethat demonstrate how

the survey questionnaire was used to provide a sample for the qualitative phase of the
study. Finally, the groups produced by the cluster analysis will be analysedyasignifi-

cant differences of opinion with respect to the questhaire opinion sditementsand hy-
pothesesaccepted or rejected These results aim to provide a deeper understanding of the
influences that mobile technology has on the learning behavioupefegistrationPhysio-

therapy students and what drivers exist that dictate these behaviours.

The data collection procedurdsr the qualitative phasevill alsobe described, together
with details of thefive steps involved in the frameworknalysis A transparent proceswill

describe how the main themes of the analysis were derived

Using the online Survey System power calculator, a sample size calculation returned an ideal
sample size of 140 based on 95% confidence intervals with a population size of 220 (Current
Northumbria Students at that time) and a margin of error of 5% as recommended by Bur-
meister and Aitken, (2012). A 15% drop out rate was factored in and hence an overall sam-

ple of 161 was targetedSurvey questionnaires were completby 163 subjectsand were



collected, coded and analysed using SPSS for Windows version 22.0.-pidiet gLiestion-
naire was double data entered into 2 data sheahd these were compared to highlight any
inputting errors. These errors were corrected following analysis toymed master da-

taset for analysis.

Each data entry was given a number and a second data set was used to identify the names
associated with the data numbers. These data sets were both stored on Staff University
Storage Servers that were password protected held on separate drives to student Uni-

versity Servers. Access to names and data numbers was restricted to the PI only.

Descriptive Statistics were used for the study population with respect to demographics, year
and level of study, previous academacdiground. Descriptive statistics were given as mean
and standard deviation for continuous variables and mode/median and interquartile ranges

for categorical and ordinal variables.

Main Questionnaire Reliabil_ﬁty

As mart of the pilot questionnaire, participants were asked to rank a series of 11 questions
designed to explore how participants used their mobile devices. These were concerned

with using the device as a storage unit, an information access tool to enhanegdedye

and understanding, an analysis and application tool, a creative resource tool, an appraisal
tool or a supplementary learning tool. Questions were phrased as statements and the par-
ticipants were asked to rate these on g6int Likert scale rangin@E&}u Z<SE}vPoC PE
(ranked 1) to strongly disagree (ranked 5). Questions were assessed for internal consistency

Le]VP E}V  Z[+ 0%Z +& &]-&fficent of E0TD wheasgth the pilot
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study,set as the acceptable eo((] ] v3 A op (}E 3Z]e %Z * }( <u *8]}veX /v

Alpha scores demonstrated an overall r value of 0.606
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Reliability Statistics

Cronbach's Alpha
Based on Standardizg
Cronbach's Alpha Items N of Iltems
.606 .839 11

Tabled.iX E&}Iv Z[e 0%Z Z o] ]Jo]SC "8 §]eSpomnt(likErtiscadgt *S]}ve pe]J]vP i

Inter-item correlations demonstrated the lowest r values-@44 (minus 0.44) between
Zhe 3} JVA GBu 38} % @&} p S]JA SJu [ v Zhe S} ip P v % % &
IviAo P X &]JPHE « }( IX1i v A Z A vV <u}d . %S 0
ter-ltem correlations, hence items demonstrating correlations of .20 or below with other
items were removd from the questionnaire. The highest Intéem correlation was 0.687

SA v Zhe &} eu% %0 u v3 /E]*S]vP o EV]VP[ v Zhe 3§} Ju%d
Item total statistics demonstrated that with removal of the 4 lowest correlated items, each
corsistently showing inteitem correlations below .20 a Cronbach Alpha value of 0.889

could be achieved, thus satisfying reliability requirements.

Reliability Statistics
Cronbach's Alpha N of Iltems
.889 7
[Tabled.i1X Z Ale E}v  Z[e 0%Z Z 0] ]o]3C "5 5]e8] + (JE *+ A Vv %o]jo}s <pu 3]}
lated items




Item-Total Statistics
Attitude Statement Scale Mean if ltem De; Scale Variance if Item| Corrected IterdTotal Cronbach's Alpha if Item De
leted Deleted Correlation leted
| use my device as a primary source of
15.0189 27.134 .612 .882
learning
| find it useful to store andecord notes
15.5283 25.523 .644 .880
| use my device to access new and unf
16.5283 28.562 .700 .874
miliar knowledge
| use my device to improve current
16.4151 26.555 .738 .867
knowledge
| use my device to assess my perfor-
15.1698 27.721 579 .885
mance and skills
| use my device to supplement existing
_ 15.9245 24.994 .828 .854
learning
Mobile learning helps me to link to othe
types of information that aid under- 16.3585 26.388 737 .867
standing

Table43X Z Ale E}v Z[* 0%Z Z 0] ]0]3C "& &]+8] » (J@E 6 %]0}5 <p *5]}ve «Z}Aftemsv} (LESZ E Ju% E}A
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Following the pilot questionnaire, revisions were made to the four questions that had been
removed and an addinal four questions were included that explored the competency of
use and training needs with mobile devicester inclusion of the four revised questions

Vv (JLE Zv A[ <p *8]}veU 8Z suEA C <p *3]}Jvw ]E A« E § 5 (

and a reve Elv Z[+ 0%Z A+ o0 po & e }v38Z -« (](85 V]S u-

Reliability Statistics

Cronbach's Alphg N of Iltems
.813 15

[Table4.4 X ELv Z[e 0%Z Z o] ]olSC "S S]er&Yistorf b{E duestione 813 wntrodutifs
(0 Zv A[ <yf *S]}ve

One item demonstrated an iteftotal correlation of .094 and hence was removed from the
V 0Ce]eU AZ] Z 0 AS §Z @E&}v Z[* 0%Z <3 3]addepta} iX681TU

ble coefficient value for these items.

Scale Mean i|Scale Varianq¢ Corrected |Cronbach's A
Item Deleted|if Item Deleteq Item-Total |pha if tem Deg
Correlation leted
Use to convert unpro-
ductive time into pro- 37.6074 80.561 .094 .842
ductive time
[Table45. ltemdls o ~8 &3] ¢ (YE i <u *3]lv «ZYAJvP A ou 0}A X1l -effi-] ipes E

cient following removal of this item
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Reliability Statistics

Cronbach's Alphal N of Items
.842 14

[Tabled6X Z Ale Elv  Z[e 0%Z Z o] ]o]S3C "3 8§]+8] « (J&E id <u +JJ}ve (3 E
items.

|Results of Pilot Study Descriptives

The pilot studyconsisted of 3 participantsfrom three cohortgroupsacross two professions
(2xBSqAdult) Nursing andx Operating Department Practitioner (ODP) grauphese are
detailed below. Male: Female ratio was approximately. ABigher number of male partic
pants were recruited from the ODP group, with only 1 male participant drawn from the
other 2 professional groups. The higher percentage of female students and average age in
this sample is in keeping with the higher percentage of female students sétysiother-

apy students and represents a similar mean age for physiotherapy students.

The average age of the participants was 25.5 years with the female participants being
slightly above the mean age (26) when compared with male particig28t2) The previ-
ous academic background of the participants was largely drawn from three routes. Just un-
E Z o( }( 8SZ % ES] % vSe Z Ju%0 & Z [ > A 0 *5pu C % E]}
around 30% previously completing Access courses. A smaltmmeage (15%) had com-
pleted a degree qualification prior to their current degreeilot study recruits were drawn
from Year 1 and Year 3 students. Itis a limitation of the pilot study that year 2 students
were not included and will therefore be includedthe main study to give a representation
across the 3 years of degree level stuéiylot data shows that all participants own at least

one mobile devicesmmartphong however, just below half of the participants also owned a
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tablet. A smaller number gfarticipants owned iPods (19%) or smallanchtablets (2%)

(known as phablets)

Frequency (%)

Gender

Year of Stud

Academic
Backgrounc

Professior

Type of
devices ownel(

Female 43 80%)
Male 10 20%)
Year 1 23

Year 2 0

Year 3 30

A Level or equivalent 26
Access Course 16
Previous Degree 8
Previous Diploma 2

Other 1

Adult Nurse 22
Operating Department 23
Practitioner

Learning Disability Nurse 8

Phone 53 (L00%)
Tablet 26 (49%)
iPod 10 (19%)
Phablet 1 2%)

Table 47 Results of Pilot Study Descripti

ves

The primary use for the mobile device (mobile phone) was for socialeugeBacebook

The pilot study demonstrated that the question was ambiguous as some participéers

preted social and communication uses to be very similar. This was noted with the intention

to make this questiomore specific and cleareturing the brief to main study participants.

Social uses referred to accessing social media sites for browsing purposes rather than com-

municational purposes. If these sites were used to communieagiedirect / instant mes-

saging, then this should becorded as communicational useRecreational uses included

using a smartphone to accegames and puzzles etc.
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Primary Use of Mobile Device

Graph4.1PrimaryUse of Mobile Devi¢e

The descriptive results establisth that all participants own at least one mobile device (mo-
bile phone) and that around 50% also own a mobile tablet. The primary uses for mobile de-

vices were social and communicational.

The pilot study established an acceptable level of consistencylf@ch Alpha = 0.842) for

14 opinion-basedquestions and can now be used for the main study. Four questions were
reworded,and four questions were added to the questionnaire following the initial analysis.
One question was removed from the questionnaiteedo perceived ambiguity. The ad-
ministrative plan was found to be a robust method and allowed sufficient time for question-
naire completion. Statistical procedures revealed a similar demographic as seen in a cohort

of physiotherapy students and thus tiservey questionnaire was shown to be a consistent



and reliable tool and could be used for the main study, where more detailed results will be

described.

|Sample Populatign
Table4.8 shows the sample demographics of the group. The overall mean age for the re-

spondents was 23.2 with ages ranging from4B3 It is shown that the sample consisted of

65% females and 35% males.

Frequency (%)

Gender Female 106 (65%)
Male 57 (35%)
Mean Age| Overal 23.2
Female 22.9
Male 23.7
Year of Study Yearl 79
Year 2 40
Year 3 44
Academic| A Level or equivalent 87
Background Access Course 14
Previous Degree 40
Previous Diploma 16
Other 6
Number of Device{ 1 57 (35%)
Owned 2 75 (46%)
3 29 (18%)
4 2 (1%)
Type of| Phone 163 (100%)
devices owneg Tablet 89 (55%)
iPod 39 (24%)
Phablet 3 (2%)

2}

Table4.8. SampleDemographicef Main Study Participani]

dz ul] IPE}uvV }( 83Z % ES3] 1% v3e % E]}E 8§} hv]A E-]3C
Level/equivalent entre.g.,Scottish Higher, Irish Leaving Certificate, Access course, previous

Diploma to completion of a previous degree. There was a rangespbnses to this, with
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YA E fi9 }( 3Z  u%o0 vE E]JvP hv]A E+]§C ]EBshowsEpu Z [ 0 A

demographics of the male and female populations prior to attendance at University.

The sample was distributed to all three undergraduate gemithin the BSc Physiotherapy
programme, plus botlyears one and two from the MSc Physiotherapy programme. The
highest proportion of students were from Year 1 (48.5%), with smaller but similar percent-

ages from the remaining Year 2 and 3 students.

The questionnaire examined how many devices were owned by participants and demon-
strated that 100% of the sample possessed at least one device. This was a mobile phone,
but most participants also possessed an additional devidest respondents possessed at
least 2 mobile devicesvhichtended to be a mobile phone and a tablet. However, various
combinations existed, with 19% possesdimge or more deviceshowever asignificant

gender difference was noted witk3% ofthe female paticipantsowningthree or morede-
vicescompared tol2% ofmale participantgp=0.004). Data in all other variables showed

no significant difference between female and male participaritaptop computers were

not includedas a mobile device due to thesizeand weight It is acknowledged that

smaller lightweight laptops weravailable howeverlaptop weight at this time was com-

monly 58 pounds 2 - 3.5kg) and dimensions of 15 in(8cn) were not uncommon.

The other types of mobile devices were tablets (dimensions of greater than 7 inch), phablets
(smaller5-7-inchdevices that possess the ability to combine the size and format of tablets
and phones such as, Galaxy Note) and iPods. The popularity of these devices was variable
with tablets being owned by 55% of the sample, iPod owned by 24% and phablets being
ownedby only 2%. Tabk.8gives details of the percentage of respondents who were in

possession of these devices.



Most respondents indicated that the primary reason for having a mobile device was as a
communication tool (N=119, 73%), however 16% used thaircg as a social network tool
(N=25), 4% as a recreational tool (N=6), 1% as a lifestyle tool (N=2) 1% exhibited no prefer-
ence (N=3) and 5% as an educational tool (N=8). Gr&zdemonstratesnostrespondents

use their primary device for communicationnposes.

Graph4.2. Primary Use for Primary Mobile Deyice
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Main/Questionnaire Validipand Descriptive Results

The validity of a questionnaire is more difficultdstablish than the reliability (Kember and
Leung2009). The construct and discriminant validity of the questionnaire was tested using
a factor analysis, often regarded as the most important method (Kahn 2006). The internal
consistency of 0.842 does piide some support for the construct validity of the measure,
however, a single study cannot establish construct validity (P28831) and is an eveax-

tending process (Cronbach971). The factor analysis will establish which questions load
together as sparate constructs (by number at this stage) and the discriminant validity will
test if the constructs measure separate itenkherefore, theprocess andesults below rep-
resent initial steps in a continuing process and the scores obtained perform as the construct

is postulated.

Figure4.1 Reliabilityand Validity Data Analysis Procedure for Questionfpaire
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Construct Validity
The number of data items and the sample were tested using the Kislieger-Oikin (KMO)

and Bartlett tests of Sphericity. These tests reveal if factor analysis is appropriate. A value
above 0.60 isneaningful for the KMO tegffsai and LitR005) The KMO was calculated at

0.841 indicating that the cefficient appropriation was sufficiently high.

KMO and Bartlett's Test

Kaiser-Meyer-Olkin Measure of Sampling Adequacy. .841
Bartlett's Test of Sphericity Approx. Chi-Square 918.983
df 91
Sig. .000

Table4.9. KMO and Bartke tests of Sphericity showing Factor Analysis to be approlifiate

dz ES0 38[« 3 8 }( "% Z E] ]5C0.000andsskovied thatacter arjd]-
ysis was appropriate for the 14 variables in the questionnaire that measured attitudes.
Eigen values above 1 were factored and the factor load was set as a minimum of 0.30 fol-
lowing a Varimax rotation analysis to suppressall ceefficients that were deemed un
meaningful. Literature suggests that the value of this should be between 0.30 and 0.40

(Johnson and McCluy2004; Tsai and Li2005).

Three factors were found in thguestionnaire survey habits. The relationship between the
factor variables and the strength of the factor structure scale dictates that the higher the
variance, the stronger the scale. Values are considered high if they are above 0.8 or greater
(Velicerand Fava, 1998). The variance from these three factors was estimated at 59.8%,
however, due to the difficulty in achieving high percentages within social science research, a

value between 40% and 60% is considered acceptable (Namlu and Q@dliastCostllo

14z



and Osbourng2005). The factors accounted for 38.8%, 10.9% and 10.4% of the variance
respectively. Tabld.10below shows the items included in the factors after the Varimax ro-

tation was applied.
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COMPONENT HGENVALUE %OF VARIANCI QUMULATIVEA TOTAL* %OF VARIANCE QUMULATIVEG*

5.390 38.497 38.497  5.390 38.497 38.497
2
1.525 10.895 49391 1525 10.895 49.391
3 1.459 10.419
: : 50.810  1.459 10.419 59.810
14 215 1.532 100.00

* Extraction Sums of Squared Loadings

Table4.10 ulveSE SJvP i & S}Ees KE Z }veSEU S (E}uU d}s o K( i0 K% ]v]}v YU ¢S§]}veX

The three factors fountiecause ofactor analysis were assessed and considered before titles were applied to these. The three factors or subscales
were then named and can be grouped together as specifiessgltions of the scale. The rotated component matrix table below shows which fac-

tors were loaded together to produceillsscales of the questionnaire.

144



QUESTION

| use my mobile device as my primary source of learning on my course/programme.

| use my device(s) to challenge my existing ideas by considering other arguments from relevant websites, feeds etc.
| find it useful to use my device(s) to research new and unfamiliar ideas introducaghatersity.

I use my device(s) tomallengeand clarify my existing ideas around concepts learneduativersity.

| use my device(s) to improve current knowledge by accessing learning resoergeprofessional journal articles, YouTube
videos, relevant websites, Social Media feedg., Twitter

| use my device(s) to supgment my existing learning.

Mobile learning helps me to make links to types of information and helps connect these togeghgr,a resource €.9.,web-
site, YouTube video, Twitter feed, Facebook link) may have a link or links to other learning resoerges{ouTube etc. that
aid my understanding of a course concept

| feel confident that | am equipped to use mobile devices to effectively facilitate my learning
| use my device to create alio visual resourceg.g.,video

use my device(s) to create documents to assist reflection and organisatign lecture/seminar notes, assignment plans,
Gantt charts

| find it useful to use my device(s) to record/store notes frammiversity
| use my device(s) to assess my performance and skitls, by video capturing and analysing my performance of skills.
I would like to see sessions that encourage the use of mobile learning within taught sessiansvarsity

I would like to see sessions that demonstrate the uses of mobile learning within taught sessiamsiversity

Extraction Method: Principal Component Analysis. Rotation Method: Varimax with Kaiser Normalization.
a. Rotation converged in 5 iterations.

.688

.553

.688

731

721

.738

.709

.688

Table4.11 ulveSE S]vP tZ] Z Yu S]lve t E eel 18 AlSZ tZ]1 Z Z }veSEU S

14z=

.830
.509

498

.826

‘[ ~&E}u dZ

FACTOR FACTOR FACTORS

913

.881

i0 K% ]v]}v



Discriminant Validity

Principal Component Analysis Rotation Method: Promax with Kaiser neatiah was per-

formed to establish discriminant validity of the factors produced in the questionnaire. Pat-

tern Matrix values were exported from SPSS to Excel for analysis and average loading was

calculated for the three factors. Discriminant validity veagablished if the variance extrac-

tion figure was greater than the correlation square for each of the factors. Babhkbe-

low, demonstrates the results of the component analysis calculations.

VARIANCE CORRELATIOfBE- CGORRELATION DISCRIMINANYALID-

DISCRIMINANYALIDITY

EXTRACTED TWEEN:ACTORS SQUARE ITYESTABLISHED

Factor 1 0.393 (1+2)  0.154 (1+2) Yes
0.506

0.388 (1+3) 0.114 (1+3) Yes

Factor 2 0.393 (1+2)  0.154 (1+2) Yes
0.423

0.177 (2+3) 0.031 (2+3) Yes

0.114 (1+3 Yes

Factor 3 - 0.388 (1+3) (1+3)
Table4.12. u}veSE S]vP <8 o0]¢Zu vS8 }( ] EJu]v v8 s 0] 1SC K( Z }vesSd
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The three loaded factors were considered, assessed and nameill e shownfollowing presentation othe results.

Factor 1Results

CONSISTENCIRELIABILITEXTRACTION ANBACTOROADING VALUES MEAN SD N (ORONBACH COMPO- AVERAGE

RELATING TO FACTDR

| find it useful to use my device(s) to research new and unfamiliar ideas intro-
duced atuniversity.

| use my mobile device as my primary source of learning on my course/pro-
gramme.

| use my devllce(s_) to challengand clarify my existing ideas around concepts 256 1.09 163
learned atuniversity

| use my device(s) to improve current knowledge by accessing learning resoul

e.g.,professional journal articles, YouTube videos, relevant websites, Social v 2.23 1.03 163
dia feedse.g., Twitter

| use my device(s) tohallenge my existing ideas by considering other argumer 314 1.04 163
from relevant websites, feeds etc. ' '

| feel confident that | am equipped to use mobile devices to effectively facilitat: 210 0.95
my learning

Mobile learning helps me to make links to types of information and helps con-

nect these togethere.g.,a resource €.g.,website, YouTube video, Twitter feed, 36 0.89
Facebook link) may have a link or links to other learning resoureeg,, YouTube

etc. that aid my understanding of a course concept.

| use my device(s) tsupplement my existing learning. 236 0.95 163

2.23 0.99 163

3.47 1.17 163

163

163

Table4.13. Summanyof Factor(Construct 1 Reliability and Validitly.

0 SITERELI- VARIA-
ABILITY TION

824 .879 0.426
832 .879 0.426
819 .879 0.426
.822 .879 0.426
.828 .879 0.426
.828 .879 0.426
831 .879 0.426
.826 .879 0.426

EX-

TRAC-

TION

.555

501

.627

.588

417

.860

521

.598

FACTOR
LOAD-
ING

.688

.688

731

721

.553

913

.709

.738



Factor 2Results
CONSISTENCRELIABILITEXTRACTION ANBACTOR.OADING VALUES CRONBACH

MEAN SD N GOMPOSITE ~ AVERAGE EXTRAC- FACTOR
ST ATTNE TO EACTR 0 RELIABILITY  VARIATION TION LOADING
| find it useful to use my device(s) to record/store notes froumiver-
sity ’ © 293 116 163 830 683 0.268 453 498
| use my device(s) to assess my performance and skitis, by video
i (5)to yp . Usby 274 1.07 163 844 683 0.268 696 826
capturing and analysing my performance of skills.
| use my device(s) to create documents to assist reflection and orge
: ) : 359 1.79 163  .860
satione.g.,lecture/seminar notes, assignment plans, Gantt charts 683 0.268 491 509
| use my device to create audio visual resoureeg.,video 264 112 163  .834 683 0.268 722 830
Table4.14. Summaryof Factor(Construct 2 Reliability and Validitly.
Factor 3Results
CONSISTENGRELIABILITEXTRACTION ANEACTOR.OADING VALUES o | ORONBACH COMPOSITRE.  AVERAGE  EXTRAC.  FACTOR
RELATING TO FACTBR 0 LIABILITY VARIATION TION LOADING
I would like to see sessions that encourage the use of mobile 5 5
learning within taught sessions ianiversity 93 | 1.16) 163 830 -89 0.536 453 498
I would like to see sessions that demonstrate the uses of mobile
274 1.07 163 .844 .892 0.536 .696 .826

learning within taught sessions ianiversity

Table4.15. Summanof Factor(Construc) 3 Reliability and/alidity,
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Thelabels} ( Z e §} <v}Ao P [ ~& 8}E iU Z & 3]}v }( <v}Ao
A 0}%u v3[ ~& 3} E ito the@nsteackalldwing the Factor Analysis and
demonstrated the survey questionnaire to have good validity around these three constructs.
Thesewere then used to examine the results within specific populations of the question-
naire respondents. It was therefore necassto explore the sample for evidence of differ-

ent behaviours and attitudes across these sdations. For this, a hierarchical cluster anal-
ysis was usednd tested for validity of cluster groupingBigure4.2 below shows the fur-

ther statistical stepsn the data analysis.

|Figure4.2 (BelowSummaryof Validity Procedures to Establish Validity of Questionnaire and Subsegueht Use
of Hierarchical Cluster Analysisth Discriminant Function Analysis.

Sample

1 | Descriptives

2a | Cronbach Alpha

Composite 2b

Reliability

3a | Factor AnalysisConstruct

Validity

Factor Analysis Dis Hierarchical Clus- Discriminant
criminant i i i
3p 4 ter Analysis —_— Function Analysis
(To testif factors measure differ- (Create 3 heterogene- (Test Validity of cluster
ent constructs)
ous cluster groups) groups)
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Description of Cluster Analysis aralidity as &ampling Procedure for Qualitative|
Study

The previousectionoutlined the proces$or establishing questionnaire validity. Tlesc-
tion will describe the process ofuster analysis to identifgrouping similaritiesn partici-
pants whocompleted the survey questionnaire. It will describe thester analysisalida-
tion processand testfor differences between the groupshe hierarchical cluster analysis
will be usedo identify differert groupswithin the surveywhich will then be used tassist
with the selecton ofa maximum variance sampler qualitative interviews. The chapter
will then present the results of this analysis, followedgrgsentation of inferential statistics

that showanysignificant differences between the groapinions

Aim

N

X Toidentify suitable variables for useith HierarchicaCluster Analysi@HCA)

X To test that identified variables are not correlated and provittiependent
data.

X Tovalidate the use oHCAby establislingthat groups producedre unre-
lated to each other (different).

X To testthe prediction accuracy of the groupsoduced by HCA.

x To testfor differences between the HCA groups using inferential statistics.

X Toidentify factors to assist the selection of a maximum variance sample for

the qualitative study.
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Hierarchical Cluster Analysis

A hierarchical cluster analysis is a popular mdtiate technique fosegmentation of a

sample. Its primary aim is to aggregate cases based on their characteristics and form groups
with the greatest possible homogeneity within groups but also to produce groups with the
greatest heterogeneity between groups (Carvaléal.2015). The aim for this sample was

to identify similar responses in the data and explore the possibility of se¢eatvariance

sample for qualitative interviews based upon these. It is acknowledged that there is a de-
gree of subjectivity when selecting variables for use with the cluster analysis. To address
this subjectivity, the researcher used a powerful andcedfit statistical technique known as
discriminant analysis. This is used in conjunction with cluster analysis to validate the group-
ing methodology (Carvalhet al.2015). Dependent variables used for the hierarchical clus-
ter analysis weraselected as thy werea continuous level of datandincludedde-

mographics from the first section of the questionnaire. The variables selectedpnerie

ous academic background, number of mobile devices owned, year of study, average time (in
hours) per week sperdccessing resources with mobile technology and perceived value of
mlearning derived from the mlearning usefulness scorbese variables were normally dis-
tributed; however, it is acknowledged that even with metric estimation, there remains a

level of subgctivity.

The resultgpresentedbelow show the validation process of the statistical technique prior to

then presenting the results of the cluster analysis groupings.
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[Validation with Discriminant Fuian Analysif

Based on the results of the discriminant analysis, five variables were tested for validity of

grouping from the hierarchical cluster analysis (academic background, year of isiedyn-

ingusefulness, average hours per week spent accesssmurces with mobile tech, number

of devices).Wilks Lambdas Z } A

PO Asu G

TEST OF EQUALITY@FOUP
MEANS

mlearning Usefulness

Academic Background

Number of Devices

Year of Study

Frequency of Contact

WILKS
LAMBDA

412

.304

.948

.999

.961

*1PVv](]

109.284

174.778

4.201

.055

3.092

vSs

1(C & v

DrF1

2

U Jv

DF2

153

153

153

153

153

Table4.16. Wilks Lambda Statistfor Significance of Predictor Variab
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Variation and Appropriateness of Predictor Varigbles

Pooled matrices also demonstrated that variables were not correlated stronglyeadh other hence represented a variation in predictor variables

which is useful for within group homogeneity and between group heterogeneity.

POOLEDVITHINGROUPMATRICES MLEARNINGSEFULNES ACADEMIBACKGROUNI NUMBER OBEVICES YEAR OSTUDY FREQUENC

mlearning Usefulness 1.000 -.236 -.016 -.004 -.195
Academic Background -.236 1.000 .187 .006 .129
Number of Devices -.016 .187 1.000 -.041 -.037
Year of Study -.004 .006 -.041 1.000 .282
Frequency of Contact -.195 .129 -.037 .282 1.000

Table4.17. Pooled Matrices Correlatiometween Predictor Variabl

D
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Heterogeneity of Groups

}AE[« D «Z}A« «]Pvi00hallowitg¥ejection of the null hypothesis that the
groups (clusters) are similar and demonstrating that the predictors variables have produced

three different groups. This validates the use of the hierarchical cluster analysis for produc-

tion of three heerogeneous groups.

STANDARDISEBANONICADIS-

BOXSM TESTRESULTS CRIMINANTFUNCTIONDO-EFFI-
CIENT
Box's M 86.704
F Approx. 2734
DF 1 30
DF 2 33334.482
Sig <0.001

Table4.18 1} A [ -TéstsAllow Rejection of Null Hypothesis of Equal Population Covariance M4gtrices.
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Strength of Predictor Variables in Group|ngs
The canonical discriminant function correlations show that academic background and

mlearning usefulness score were the best predictors of cluster grouping, whilst number of

devices, year of study and frequency of access werdngssrtant. The academic back-
groundshowed aclear dstindion in groupingswithaup Z Z]JPZ & % &} % }ES]}v }( Z |
studentswith high mlearningscoresn cluster two. Cluster one showed a higher proportion

of previous degreand diplomastudentswith high mlearning scoresvhereas cluster three

showedthe most heterogenous distribign ofstudents E}ee Z [ > A oU ]%o0}u U v

gree backgrounds with lower mlearning scores.

STANDARDISEGANONICADIS-  DISCRIMINANT FUNCTIOI
CRIMINANFUNCTIONDO-EFFI-  VARIABLEDO-EFFICIENT

CIENT
mlearning Usefulness 615 .789"
Academic Background .962 .400
Number of Devices -.113 .059
Year of Study .002 -.042
Frequency of Contact -.051 -.005

* | argest absolute correlation between each variable and any discriminant function

[Table4.19. showthat academic background and mlearning usefulness score were the best predictors of cluster
grouping
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|Cluster Orientatiop

Theresults of thehierarchical cluster analysshowedthree distinctive clusters and after

validation with the discriminant analysitiese were then tested further usirgrukal-Wal-

lis Tests for significant differencespuvv[e W}eS |}

§ «8s A13Z Iv( EE}V]

used to identify where group differences lay if the Krudkalllis tests showed significance.

The hierarchical cluster analysis produced three clusters comprising of the following

Broadly, the clugrs may be classed as follows:

Cluster 1: Respondents who have a high affinity with mobile learning as a learning tool

Cluster 2: Respondents who a meditorhighaffinity with mobile learning as a learning

tool.

Cluster 3: Respondents who have a |dfinity with mobile learning as a learning tool

Clusters Produced Following Hierarchical Cluster Analysis
Frequency| Percent| Cumulative Percen Valid Percent

Cluster 1 54 33 33 35
Cluster 2 71 43 76 46
Cluster 3 31 19 95 19

Total 156 95 95 100
Missing 7 5 5 0

Total 163 100 100 100

Table4.20. Frequency in Clusters Following Hierarchical Anglysis.
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Age Distribution of Grou

The age distribution for each cluster was as shown in TaBle Clustelonedemonstrates
the fewest in the 180 (4%) age group category and the highest in the two other categories.
Clustertwo shows 72% of the group in the -B® age category, whereasly 9% in the 26

45 category. Clusteéhree shows the highest percentage to be in the24 age category,

with a smaller number in the 285 age category.

AGE QLusTER | QLUSTER | QLUSTER TOTAL
18-20 2 (4%) | 51 (72%)| 12 (39%)| 65
21-25 29 (53%)| 14(19%) | 14 (45%)| 57
26-45 23 (43%)| 6 (9%) | 5 (16%) 34
Total 54 71 31 156

Table4.21. Age Demographics for Clusts

The seven cases missing from the analysis were due to incomplete data responses in the

survey questionnaire.




Prediction Accuracy of Groups

QLASSIFICATIARESULT.SPOOLEDGROURMEMBERSHP **  MLEARNIN®&JSEFULNES QLUSTER Q.USTER QLUSTER TOTAL

Original Count Cluster 1 51 3 0 54
Cluster 2 2 68 1 71
Cluster 3 0 5 26 31
Ungrouped Cases 6 0 0 6
Percentage Cluster 1 94.4 5.6 .0 100.0
Cluster 2 2.8 95.8 1.4 100.0
Cluster 3 .0 16.1 83.9 100.0
Ungrouped Cases 100.0 .0 .0 100.0
Cross -Validated Count Cluster 1 50 4 0 54
Cluster 2 2 68 1 71
Cluster 3 2 5 24 31

Cross -Validated Percentage b Cluster 1 - 7.4 .0 100.0
Cluster 2 2.8 - 1.4 100.0
Cluster 3 6.5 16.1 - 100.0

* 92.9% of original grouped cases correctly classifiedb. Cross validation is done only for those cases in the analysis. In cross validation, each case is classified
by the functions derived from all cases other than that cas&: 91.0% of croswalidated grouped cases correctly classified.

Table4.22. ClassificatiorResults Demonstrate Prediction Accuracies of 92@esterl), 95.8%Cluster?) And 77.4%CGluster3).
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|Inferential Statistics from Cluster Groupings.
Once the groups (clusters) had been validated and analysis had been shown to accurately

predict participants from the survey questionnaire were correctly placed into themngs,

a more detailed statistical testing procedure could be performed.

Research Hypotheges

There will be a significant difference in the opinlmetweenthe groups forZccess

to <v}Ao P [ 8 § u v§eX

There will be a significant difference in the opinloetween SZ P (E } uevelopE Z
mentof <v}Ao P [ 8 § u v8eX

There will be a significant difference in the opinloetween $Z P (E } u@eeation®& Z

of Knowledgdstatements.

Hypothesiglesting.
Both descriptive andan-parametricinferentialtests were performedor the three inde-

pendent groupgdescriptive stats only were included for the whole grotggxplore for
any differences between these clusters. Clusters were then tested against the 14 question-
naire items that were previously tested for internal consistency. All differences weis-stat

tically significant at the p<0.05 level.

TablesA.23and4.24 show the opinion statemendverages (both median and mean results
are includedYor all clusters plus overall grogverages for comparisorBoth average

mean and median results demonstratkister three to bealifferent to the other groups.



Mean and Standard Deviation (SD) Scores for Whole Group and Individual Clus@pgion

Statements
N |Overall| Overall| Cluster 4 Cluster| Cluster g Cluster| Cluster 3 Cluster,

Mean SD Mean 1SD | Mean 2SD| Mean | 3SD
UseMobile PrimarySourcelearning 163 3.47 | 1.17 3.35 1.29 3.18 0.95 4.13 1.12
Usefulto Record and&ore RecordNotes 163 293 | 1.16 2.93 1.21 2.65 1.02 3.65 1.14
Useto AccesNew Unfamiliarldeas 163 2.23 .99 2.05 .86 2.08 0.89 2.94 1.15
Useto UnderstandChallengeClarifyNew Concepts 163 256 | 1.09 2.46 1.06 2.28 0.91 3.29 1.13
Useto ImproveCurrentKnowledgeAccesfResource&.g.,YoulTube 163 223 | 1.03 2.17 .99 1.93 0.76 2.94 1.21
Useto CreateAudioVisualResourceg&.g.,Video 163 264 | 112 2.57 1.16 2.59 1.05 2.97 1.22
Useto CreateDocumentsAssistReflectionOrganisatiorE.g.,Gantt 163 3.47 | 1.06 3.48 1.06 3.25 1.08 3.87 0.92
Useto ChallengeexistingdeasConsideringther Arguments 163 3.14 | 1.04 2.85 1.09 3.03 0.94 3.71 0.94
Useto Asses®erformanceand Skills 163 2.74 | 1.07 2.69 1.18 2.80 0.92 2.87 1.20
Useto ConvertUnproductiveTimeinto ProductiveTime 163 274 | 111 2.46 1.08 2.65 0.94 3.16 1.21
Useto SupplementExisting_earning 163 2.36 .94 2.09 .78 2.21 0.81 3.10 1.08
HelpsLinkto Other Typesof Information ThatAid Understanding 163 2.36 .89 2.17 .84 2.34 0.77 2.55 1.06
FeelConfidentEquippedo UseDeviceto Facilitate Learning 163 2.10 .95 2.07 1.01 1.94 0.75 2.52 1.03
WouldLiketo SeeSession®emonstratemlearning 163 269 | 1.13 2.50 1.00 2.63 1.14 3.23 1.18
WouldLiketo SeeSession&ncouragenlearning 163 257 | 1.04 2.37 .83 2.42 1.00 3.29 1.13
Valid N (listwisemissing =)/ 163 54 71 31

Table4.23. Mean and Standard Deviation (SD) Scores for Whole Group and Individual Gl@giani®n Statemenis

Below OveralMean

Above OveralMean
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Median andinterquartile Range (IQ) Scores for Whole Group and Individual Clusté@gin-

ion Statements

N [Overall| Overall| Cluster 1 Cluster| Cluster 2 Cluster| Cluster 3 Cluster
Median| 1Q Median| 11Q | Median| 2IQ | Median| 31Q

Range Range Range Range
UseMobile PrimarySourcelearning 163 4 34 3.5 2-4 3 34 4 4-5
Usefulto Sore RecordNotes 163 3 2-4 3 2-4 2 2-4 4 3-4
Useto AccesNew UnfamiliarKnowledge 163 2 2-3 2 2-2 2 1-3 3 2-4
Useto UnderstandChallengeClarifyNew Concepts 163 2 2-3 2 2-3 2 2-3 3 2-4
Useto ImproveCurrentKnowledgeAccessResource&.g.,YouTube | 163 2 2-3 2 2-2 2 1-2 2 2-4
Useto CreateAudioVisualResourceg&.g.,Video 163 2 2-4 2 2-4 2 2-4 3 2-4
Useto CreateDocumentsAssistReflectionOrganisatiorE.g.,Gantt 163 4 34 4 34 4 2-4 4 4-4
Useto ChallengeexistingdeasConsideringdther Arguments 163 3 2-4 3 2-4 3 2-4 4 34
Useto Asses®erformanceand Skills 163 2 2-4 2 2-4 3 2-4 3 2-4
Useto ConvertUnproductiveTimeinto ProductiveTime 163 2 2-4 2 2-3.25 2 2-3 4 2-4
Useto SupplementExisting_earning 163 2 2-3 2 2-2 2 2-2 3 2-4
HelpsLinkto Other Typesof Information ThatAid Understanding 163 2 2-3 2 2-3 2 2-3 2 2-4
FeelConfidentEquippedo UseDeviceto Facilitate Learning 163 2 1-2 2 1-2 2 1-2 2 2-3
WouldLiketo SeeSession®emonstratemlearning 163 3 2-3 2 2-3 2 2-3 3 2-4
WouldLiketo SeeSession&ncouragenlearning 163 2 2-3 2 2-3 2 2-3 4 2-4

Valid N (listwisemissing =)/ 163 54 71 31

Table4.24. Median and Interquartile Range (IQ) Scores for Whole Group and Individual Ctu3pinson Statements

Below OveralMedian/ IQ Range

Above OveralMedian/ IQ Range
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KruskalWallis tests were shown to produce significant differences betweerchhsters but

the results were then separated by the type of statement / opinion was being sought. The

opinion questions were themed according to the type of activity that the mabitanology

was being used for. The type of question / opinion was divided into 5 themed areas that ex-

% O0}YE SZ %o ES] 1% vSe[ E *%o}ve o E}uv 5Z (}oo}A]vP 3Z u
themes was based on similarity of question and involved key wiarttee questions.g.,

Z Z oo VP [ A+ BotEEP-B}u %y <p *3]lvelU 18Z E Z E 3 [ }E Z+8}E

all three grouped questions.

X Access Statements (Factor / Constructthe respondents are using mobile technology to
accessnaterial and research material and to challenge their understanding of concepts and
ideas that is largely unfamiliar or where their understanding is less well developed.

x Development Statements (Factor / Construgt the respondents are considering theiom-
petence,receptivenessand ability to use of mobile technology as method to develop their
knowledge.

X Creation Statements (Factor / Construct #)e respondents are using mobile technology in
a creative manner to store knowledge and to assess their climical skills and how these

may integrate with theory.
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|Responses to Access to Knowledge Themed State|ments

DELPHSTATEMENTBELATING TO RATING SCALE STATHRESpONsesS to Access to QLUSTER QLUSTER QLUSTER SIG POST HYPOTHESIS
HOC
Knowledge Themed Statements KrRUs- | DUNNB
HIGH ENGAGE- | HIGH TO MEDIUN LOW ENGAGE-
MENT ENGAGEMENT MENT KAL TEST
WALLIS
| find it useful to use my device(s) to research new and unfamiliar ideas int Agree Agree Neither Agree| .000* | .005 C1| Accept Exp
duced atuniversity, / Disagree .000 C2| Hypothesis
I use my mobile device as my primary source of learning ooausse/pro- Neither Agree /| Neither Agree Disagree .000* | .002 C1| Accept Exp.
gramme. Disagree / Disagree .000 C2| Hypothesis
I use my device(s) to challengedclarify my existing ideas around concepts Agree Agree Neither Agree| .000* | .001 C1| Accept Exp.
learned at University / Disagree .000 C2| Hypothesis
| use my device(s) to improve current knowledge by accessing learning re- Agree Agree Neither Agree| .000* | .003 C1| Accept Exp.
sources.g.,professional journal articles, YouTube videos, relevant website / Disagree .000 C2| Hypothesis
Social Media feeds.g., Twitter
| use my device(s) to challenge my existing ideas by considering other argy Neither Agree | Neither Agree Disagree .001* | .002 C1| Accept Exp.
ments from relevant websites, feeds etc. /Disagree /Disagree .001 C2| Hypothesis
| feelconfident that | am equipped to use mobile devices to effectively facili Agree Agree Agree .021* | .022 C1| Accept Exp.
my learning .007 C2| Hypothesis
Mobile learning helps me to make links to types of information and helps c¢ Agree Agree Agree .285 NS Accept Null
nect these togethee.g.,a resourced.g.,website, YouTube video, Twitter fee Hypothesis
Facebook link) may have a link or links to other learning resougags,
YouTube etc. that aid ynunderstanding of a course concept.
| use my device(s) to supplement my existing learning. Agree Agree Neither Agree| .000* | .000 C1| Accept Exp.
/ Disagree .000 C2| Hypothesis
AcrosgFactor/Construct Agree Agree Neither Agree OverallAccept
/ Disagree Experimental
Hypothesis

Table4.25. Statements around Access Themed Questions

Shaded boxes show Cluster 3 to be significantly differetiteémther clusters in seven statements and across the construct
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|Graph4.5. (Left Gragh [WUse My DevicegS) To Challenge and Clarify My Existing Ideas Around Concepts LUamer!;'@ X

Graph4.6. (Right Graph |Use My Device(S) To Improve Current Knowledge by Accessing Learning Resources E.G. Professional Jormal Aoe¢ldeps, Relevant We
sites,Social Medideeds E.Q.witter iX
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These questions explored responses aimed at using mobile technology to access material
and research material that is largely unfamiliar or where their understanding is less well de-
veloped. A clear distinction waeen between clustéhree and the othertwo clusters in

these opinions. Clustéhree demonstrated significant differences in their use of mobile de-
vices for knowledge researcixploration,and access purposes (p=0.00, median scores = 3).
Clustersone andtwo agreed with both statements in this theme and gave an indication that

this strategy was commonly used (median = 2).

dZ ¢« <u *S]}ve A %0}E SZ -julHgedwgnpetededeeemtiyenessand

ability to use of mobile technology as methtmldevelop their knowledge. Significant dif-
ferences between clusters were demonstrated for each question within this theme. The
inter quartile range for seffudged confidence does however point to clustieree having

more respondents scoring in tH&3 range, whereas clusteoie andtwo both demonstrate
interquartile ranges between-2 (strongly agree to agree). This important point explains in
part why there is a significant difference between the clusters (p=0.021) and perhaps sug-
gests an importat link why confidence may be an important part of the relationship in the

adoption of mlearning.

Whilst there is some variability in the confidence of respondents and desire to encourage or
see demonstrations of mlearning, none of the clusters agreedrniiaarning was a primary
source of learning. Whilst clustesse andtwo gave neutral responses to this question
(median score = 3.5 for clustene, median score = 3 for clustewo), clusterthree gener-

ally disagreed that they use mlearning as a prinsayrce of learning. The interquartile

range for clustepne shows a greater spread (scoregRin comparison to clustéwo

(scores #) and clustethree (scores 45), hence this may point to a greater number of
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respondents who agree with this statement. Clusiae also demonstrates a small number
within the first quartile who strongly agree with this statement, suggesting a small subset of

clusteronewho do use mlearning as a primary form of learning.

When students were asked if they used a mobile device to challenge their understanding of
concepts and ideas, a significant difference was seen in the respondents in thueter

This cluster demonstratl a general disagreement (median =3) when using mobile technolo-
gies for this purpose. This is significantly different to clustessandtwo (p=0.00) where

both groups showed a general agreement in this area (median =2). This was limited to chal-
lengingand clarification purposes as although they showed a significant difference from
clusterthree (p=0.01) when asked about considering alternative theoretical arguments

when using mobile technology, the general tendency was neutral (median score = 3) in com-

parison to clustethree (median score = 4).
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Responses to Development Construct.

DELPHBTATEMENTRELATING TO RATING SCAL QLUSTER QLUSTER QLUSTER SIG POSHOC HYPOTHESIS
STATEMENResponses to Development
HIGH ENGAGEMEN HIGH TO MEDIUM EN LOW ENGAGEMEN KRUSKAWALLIS| DUNNBTEST
Themed Statements GAGEMENT
| would like to see sessions that encouragg Agree Agree Disagree .000* .000 C1 Accept Exp.
the use of mobile learning within taught se .007 C2 Hypothesis
sions in University
| would like to see sessions that demon- Agree Agree Neither Agree / .017* .006 C1 Accept Exp.
strate the uses of mobile learning within Disagree .017 C2 Hypothesis
taught sessions in University
Across Factor/Construct Agree Agree Neither Agree / Accept Exp.
. Hypothesis
Disagree

Table4.26. Statements Around DevelopmeQtiestiond

ShadedboxesshowCluster 3 to be significantly different to the other clusters in both statements and across the construct




Graph 49 (Left Graplr |Would Like to See Sessions That Encourage the Use of Mobile Learning Within TaughtSessiensityX

Graph4.10 (Right Graph |Would Like to See Sessions That Demonstrate the Uses of Mobile Learning Within TaughtirSessuansityX
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While all clusters felt confident that they were equipped to use a mobile device for mlearn-
ing purposes (median score = 2 for all clusters), clubtee differed significantly from the
other clusters when asked if they would likesee teaching sessions that demonstrate or
encourage the use of mlearning. Clugtaree disagreed that they would like to see ses-
sions of this nature encouraged (median score = 4) in comparison to closieandtwo

(median score = 2).
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|[Responses to Create Knowledge Statenjents

DELPHETATEMENTBELATING TO RATING SCALE STATERMEponses to Create Q.USTER QLUSTER Q.USTER SIG POST HO{ HYPOTH-
Knowledge Themed Statements ESIS
HIGH AFFINITY | MEDIUM TO HIGH A LOW AFFINITY | KRUSKAL| DUNNP
FINITY WALLIS TEST

| find it useful to use my device(s) to record/store notes framversity Neither Agree / Agree Disagree .000* | .007 C1| Accept
Disagree .000 C2| Exp. Hy-
pothesis

| use my device(s) to assess my performance and slgli®y video capturing Agree Neither Agree / | Neither Agree / 594 NS Accept
. : Disagree Disagree Null Hy-

and analysing my performance of skills. .
pothesis

| use my device(s) to create documents to assist reflection and organisatio Disagree Disagree Disagree .020* NS C1 | Partial
. . .005 C2| Accept
e.g.,lecture/seminar notes, assignment plans, Gantt charts Exp. Hy-
pothesis

| use my device to create audio visual resoueegs,video Agree Agree Neither Agree / .255 NS Accept
Disagree Null Hy-
pothesis

Across Factor/Construct Agree Agree Neither Agree / Rejed
Neither Agree / Neither Agree / | DisagreeDisa- Exp Hy-
Disagree Disagree* gree* pothesis

Table4.27. Statements Arond Linkand Acces®uestions

ShadedboxesshowCluster 3 to be significantly different to cluster two in two statements but across the construct there are no clear cé$eren
The use of video creatively was embraced bglaters,and this can be seen due to the nsignificant differences in stements 2 and 4 from this

construct.

*Indicates that median score ®etween?2 points in scale, therefore, statemesdre represented as joint statementfRed text indicatethe tendency either side of the

midpoint score.
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Graph4.10 Right Graph [Use My Device(S) To Assess My Performance and Skills E.G. By Video Capturing AndvArRéréimmance of Skill

173



Graph4.11 (Left Graplr 1¥se My Device(S) To Create Documents to Assist Reflection and Organisation E.G. Lecture/Seminar Notes, Assig@aetChlans
Graph4.12 Right Graph |Use My Device to Create Audio Visual Resources E.G.

Distribution Boxplots showmMinimum, Maximum, Median and Quartiles for Creation Statements
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to create and store knowledge rather than an access method to consume knowledge. Signif-
icant differences were shown in one of the themes in this area. All clustagréied that

they used mobile technologies to create and store reflective and organisational documents,
or notes from formal learning situations such as lectures, seminars etc. Although all clusters
disagreed with this statement, significance was seenstritikely due to the spread of results

in clustersoneandtwo. Interquartile ranges were seen between 3 and 4 for clusiey;

and between 2.5 and 4 for clustewo. Clustethree showed a median score and range of 4
only but did demonstrate 3 outliersThe storage of notes (presumably from rmmmal

learning situations) showed a significant difference (p=0.00). Clusterandtwo both

agreed with this statement, whereas clustéree disagreed with this statement. Cluster

two (median score = 2, R24) and clusteone (median score = 3 IQR4). Clustepneand

two both agreed that they used their mobile devices to create awdlnial resources such

as video for learning, whereas clustbree were neutral in their responses, hence there

were nosignificant differences between the median response scores in this area (p=0.255).

dZ ¢« <u *S]}ve A %O0}E SZ & *%}v vSe[ pue }( u} ]Jo § Zv}o}P
clinical skills and how these may integrate with theory. The responses to quedtimned

no significant difference in the opinions of the respondents (p=0.594). This theme demon-

strates the greatest area of agreement between the 3 clusters and perhaps shows that the

use of video capture for assessment and analysis reasons is the mes$t wseéd practice

within the sample of Physiotherapy students. The general agreement that students use

their mobile devices to link and connect types of information together (median = 2), per-

haps hints that personal video capture may be used for compagalinical based skills

reasons against previously posted examples that are publicly available. In contrast, it is
17¢



possible that publicly available examples may be consulted prior to video capture of the re-
*%}v VvSe[ o0]v] o -$igoficdt tcbdd befween clustetwo (median score = 3)
and the other clusters (median score = 2) demonstrates a partial engagement in the practice

of video capture.

17¢



Summary of Findings
QLUSTER Q.USTER Q.USTER
HIGH AFFINITY MEDIUM TO HIGH AFFINITY LOW AFFINITY

Proportionately lower number of 280s (Mean age
26.8)

Proportionately higher number of 180s (mean age
20.7)

Proportionately lower number of 285 (Mean age
22.4)

Someagreement that mlearning challenges existing
knowledge of respondent.

Some agreement that mlearning challenges existin
knowledge of respondent.

Some disagreement that mlearning challenges exig
ing knowledge of respondent.

High agreement that mlearning $ters access to ex-
isting knowledge and further research into existing
knowledge.

High agreement that mlearning fosters access to e
isting knowledge and further research into existing
knowledge.

Neutral opinion that mlearning fosters access to ex
isting knowedge and further research into existing
knowledge.

High agreement that mlearning facilitates ability to
link knowledge possibly through methods of video
capture for assessment of skills.

Highagreement that mlearning facilitates ability to
link knowledgepossibly through methods of video
capture for assessment of skills.

High agreement that mlearning facilitates ability to
link knowledge possibly through methods of video
capture for assessment of skills.

High selperceived level of competency and recep-
tiveness to further development.

High seHlperceived level of competency and some
ceptiveness to further development.

Lower seHperceived level of competency and low r
ceptiveness to further development.

High agreement that mlearning is useful for cieat
and storage of seljenerated learning resources.

High agreement that mlearning is useful for creativ|
and storage of seljenerated learning resources.

High disagreement that mlearning is useful for cread
tive and storage of setfenerated learning resoces.

Respondents use device for longer mean time per
week (5.7 hours).

Respondents use device for longer mean time per
week (5.3 hours).

Respondents use device for shorter mean time de
per week (2.1 hours).

Possess more devices

(median = 2)

Possess more devices

(median = 2)

Possess fewer devices

(median = 1)

More than half possess tablet (65%)

More than half possess tablet (56%)

Less than half possess tablet (32%)

Dominant Visual Learning Style Preferei(£0%)

Dominant Visual Learning Style Preference (58%)

HighestKinaesthetic Learning Style Preference (65

Tendency Toward Kinaesthetic Learning Style Pref

ence (56%)

Fewer Tendencies Toward Kinaesthetic Learning §

(46%)

Dominant Visualearning Style Preference (65%)

Table4.28. Summanof Statementand Study Preference Findinlgg Cluste




Qualitative Resul!tand Findings

Introduction
Thissectionpresents the results of 23 sersiructured interviews that were undertaken

with BSc (Hons) Physiotherapy studer®esults of the survey questionnaire have been pre-
sented previously Whilst the survey questionnaire was distributed to both BSc (Hons) and
MSc Physiotherapy (Rieegistration) Students, only BSc (Hons) studeolisnteered to be
interviewed. Thenarrative below outlines the general findings from the interviews prut
vides a preface for the developing themasd common patterns seen acroasinterview
participantsand common patterns seen across the groups that were identified from the sur-
vey questionnaire It highlights again, how participants were recruited and ithigal steps

of the familiarisation process. This will be explored in further detail later in the chapter.

|Overview ofnitial Findings from SefSitructured Interviews.
All students had previously completed the autltmvelopedmlearningQuestionnaire and

were selected to provide a maximum variance sample. Framework analysis was used to
construct the findings using the five stages of familiarisation, thematic framework, indexing,
charting and mapping and abstract inpeetation. A more detailed representation of this
process is included in the text to show details of how the process evolved. Remaining charts

are shown in the appendices.

The familiarisation process commenced both during and following the intervieach i&-
terview was transcribed verbatim by the writer and then reread against the recorded audio
for accuracy. Following the transcription, interviews were then reread separately, and ini-
tially, early themes were noted. The interviews were read accordinigeir composite

score from the surveguestionnaireand it was evident that there were similarities
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between high and low scoring participants and the related groupings that the hierarchical
cluster analysis had generated. There were soomrasts in the uses and level of profi-

ciency, however, definite similarities were observed.

Certain learning strategies were common amongst all participants and the use of mobile
technology was not limited to particular environments. The use of paatiaibital formats

was described and ranged from visual, audio and participatory methods. These often varied
from seltgenerated resources such as video and voice recordings, to accessing poodlar
sumerbasedplatforms such as YouTube, or social meities| through platforms such as

Twitter and Facebook. Participants talked about their experiences from a positive perspec-
tive and how mobile technology can act as a very useful support tool, however it was also
observed that mobile technology could actasdistraction and hence certain environments
were favoured over others.g.,the University library was often cited as a quiet environ-

ment where distractions were reduced. It also emerged that proficiency with technology
often influenced the engagement thiit for educational uses. Technologically proficient

and literate participants often described different actions when their experiences were com-
pared alongside less proficient participants. This was described in such digital environments
as Twitter whee it is possible to engage with users on a global level. It emerged early in the
familiarisation process that proficiency with technology was possibly linked to online confi-
dence and the desire to interact at a more maemvironmental level. Experiens®f these
interactions ranged from posing questions to international academics or to sharing of re-

sources with a wide range of peers both locally and nationally.

What was observed in the data was that mobile technology was used in varying degrees

amongst participants. Further analysis was required to discover the detailed reasons why.
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The detailed findings will now be presented, together wdtagrammatic representations of
how the findings were themed.

The followingpages will presenthe frameworkfindings from the four emergent themes
and demonstrate the development of theigemes usinghe Framework approach to data

analysis
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Tabk 4.30. Development ofClinical Skills Theg

3
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Detailed Analysis of Findings
Theme 1. Development of Clinical Skills

The mapping process identified the wide rangéeafrning methods, from traditional, nen
digital to digitised multimedia resources described by participants and how these could be
used in isolation, but also in combination with each ath&he use of combined methods
(& Z q@r aoirip@dite appoachto learning that participants described as helpful
when positive results were perceived angre oftenlinked to previous experiences and
culturese.g.,school policies around the use of mobile technology dticus, the wide range

of strategies desibed and experienced by participants could be considered as flexible with
the capacity of increasing their own personal learning boundaries. These boundaries em-
braced mobile and digital strategies in a number of ways.

Development of Clinical Skills

The wse of video for learning was by far, the most frequently cited use for learning mediated
by mobile devices, regardless of digital competency, previous experiences of learning or bar-
riers experienced with technology. The positive use of video for leamasgeited mostly,

due to its ease of use and the ability of the videos to clarify concepts that were less well un-
derstood when textbased resources were initially used. Participants valued the use of

video for learning both clinical skills and also thdma concepts as it could supplement
learning or be used as a primary method where other strategies such as learning via text

based resources had been unsuccessful.

The use of video was used commonly in two ways. Firstly, video that wasessd or
created within a peer group and then shared and secondly, using video that was created and

shared by others e.g., academic staff, or through social media sites such as Facebook,
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YouTube etc. These were found to be intricately linked as many participarayiused
commercial sites such as YouTube to explore early and initial theoretical concepts, or to ex-
plore practical aspects of a subject such as a treatment techniques or assessment proce-
dures to better understand aspects of skills such as body positiand position and the
chronological order of how to perform a skill. Participants cite YouTube as an initial source
of information that, following keynote lectures was used to expand and understand the key
points of a theory or practical skill in aasy and useful way. Access to video was through a
number of different methods, however Smartphones were used primarily due to their port-
ability and ubiquitous capability and access. Participants nearly always had their
Smartphones with them; hence it wdse most convenient way to access video. Participant
16 cites the use of a Smartphone being much more convenient than via laptop due to the
added steps of stastip, logging on etc.

| wouldn't go out of my way to watch my laptop and watch a video thdredfild watch it
quickly on my phone. (Participant,Male, BScLeveb).

Participants primarily used video as a vehicle to learn and develop clinical skills, which had
been learned in class timend would be possible skill components of a modular sssent

e.g., in a practical examinatio©ften YouTube was a starting point, as it gave opportunity
for participants to peruse a number of ssklected videos using their own search criteria.
These could be used in isolation or together with videos neadelable by staff, on the eLP
(Blackboard)Participants showed an awareness that some content on platforms such as
YouTube is not always peer reviewed and this influenced their choice of which videos they
chose to engage with. These included critena & + $nétricdof the video and if they

were favourable e.g., Participant 2 cites the number of views on YouTube, participant 5
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states if their credentials indicated that the content was questioned if it was not up-

loaded/produced by a registered therapist from the country of origin.

Av §Z}uPZ /| & o0oC } o]l u}lJo o Ev]vPU /I]v }( u o]88o0
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guite poor quality or even biased methods. (Participaiale BSc Leve) 6

YouTube would have a good array of videos to do with certain techniques, probably the most
techniques but then again how would | analyse the resource or whoever is doing it? Are they
actually a qualified physio? (Participanivi&le, BS¢Level §.

Well, I wouldn't just look at one video, | would look at a few. The biggest thing | would look
at there is the view is the number of views that the video has that's how you know if it's a
better video or a more entertaining video if they have enaews. (Participant Blale, BS¢

Level §.

Multiple videos could be used to gain an overall understanding of a technique or assess-
ment procedure as this gave the ability to compare various approaches to a technique. This
seemed to be a strategy used at an early stage of the learning processwhélée v G E o }vr
e Vepe[ A ¢« JvP (JEuU } u S skib oriZelpeduto da@solidate existing

knowledge and understanding.

So, when | am studying, | look at video on YouTube first. Well, | actually look up about four or
five videos and get the gerad consensus about it and generally write a script from the
video. (Participant 1Eemale BS¢Level §.

| used YouTube videos also on my phone. You can find quite a lot on YouTube and it does re-
inforce my understanding of thingd@articipant 18Femde, BSc, Leve).6

The video helped to supplement clinical skill acquisition that had been demonstrated in
class time, as it provided a reminder of some of the learning had been lost due to lack of re-
call about the technique, hence these types of videephe-enforce recollection of the
techniques. This approach was quoted more commonly when a clinical skill had been re-

cently introduced, or if the content was more intensive e.g., year 1 anatomy. A benefit of
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this videebased approach was that particips did not need to quickly make drawings of

hand holds or quickly write down the technique in text format.

At the very beginning. | found it [video] most helpful. So, for example if you were just doing
something from a practical element and you'reriyto learn it | look at the video. (Partici-
pant 14 Female, BSc, Levgl 5

For our exam that wee currently studying for, we took a few videos of PNF stretches, which
sometimesybecause some particular patterns like it D1 or your D2 patterns are difficult to
get your head around So, from looking at then on the videgit easy to see exactly how it's
done(Participant 1Male, BSc, Lev6)

Whilst University staff made skilledeos available for students to view, many also chose to

%oSUE SZ |]E }Av ZA EeJ}ve[ }( 8Z 3 (( u}veS3E 3]}ve ~ (8 E
during classes. These were often shared with other students in the cohort and had the
added value inthat thC « EA o -UZo[3*ZEA] ]( *3p v3e Z Vv}$§ vV %o E
scheduled session. This could have been for a variety of reasons but was cited to be an en-
joyable way of learning due to the visual nature of delivery. It also served as a medium to
re-enforce previous learning in preparation for future session and allowed many partici-
% VSe 5} Z% [ 3Z ]E o EV]VP < 13 % E}A] §Z ]o]SC 8} %o
manner that a traditionally taught session could not. This allowed paatitipto pace their
learning to suit their understanding as they were able to break down the learning into

smaller more manageable sections.

Being able to record and review that at several points before the next lecture helps refresh
what we did in the pevious lecture before the next one comes up. (ParticipaviaB, BS¢
Level 5.

I obviously download things off the Hkrff videosjand keep them on my phone so | can

refer to them. So, | do use like videos and things quite éPaitticipant 7Female, BSc, Level
6).
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As participants gained confidence in observing a skill, they then practiced and, as they
gained competence with handholds or marking anatomical structures, they progressed to
comparing their competency whilstatching a video either simultaneously or intermittently
alongside their own practice. This approach initially involved watching a video from
YouTube or watching a staff video and then comparing their own technique against this.

Further progression inveéd capturing their own techniques.

When we were doing it first, we would definitely be using it [video capture]. We were some-
times figuring out what was done and just beginning to try and get it. (Participamale,
BSc, Level)5

I'll look at the uileo again because sometimes when you are doing a technique you

think you're doing it right but your hands are wrorngp, if it's a very specific tech-

niquethat's why actually having the vide§ou can refer back tih andyou can zoom

in and zoom ouand see things on the videahere § Z SH oo SUE E[ Z Vv » |
their position and stuff S, it gives you a good view of where to position your hands
(Participant 14Female, BSc, Levégl 5

This was useful for correction of their own technique aetFreflection/peer discussion
upon these techniques. Without the ability to capture and critically review their own tech-
niques, participants (and students generally) are faced with far fewer opportunities to re-

ceive feedback upon competency from acadewstaff or be able to view their own

strengths and weaknesses.

The use of a commercial platform such as YouTube had its biggest influence in the initial

stages of learning a new clinical skill, followed by the use ofsteféd videos to validate

thete Zv]<p U pP3 o 8Z % ES] ]% v3[e slJoo A 0}% U 3Z C u
types of videos and began to capture their own techniques to review. These were viewed as
hugely influential for their preparation for both University assessments wihiblved prac-

tical skills demonstration and for clinical placement preparation. These were cited most
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frequently with Level 5 (Year 2) skills, owing to the increased number of modular assess-
ments that involved demonstration of clinical skills acquisitidiey were also cited to be
useful for foundation Level 4 knowledge in core areas such as cardiorespiratory, neurology
and musculoskeletal modules, but often in a slightly different context e.g., surface palpa-

tion.

I think we're doing more videos where were learning it than when we got a bit better at it
because | felt like when we were practising, we were a bit better at it and that it was cement-
ing it a bit more than looking at [YouTube] videos (ParticipanMkse, BSc, Leve).5

The use of comercial video sites such as those cited by participants was popular due to the
ease of access through an app on the Smartphones or tablets of all participants in the study.
YouTube is also available via direct internet access, either via Smartphonets taibiégp-
tops, hence is very easy to access and was viewed as extremely useful for the acquisition of
knowledge and skills. Video allowed participants to benefit from the commentary, the vis-
ual aspect of the video and, in cases where video was availabledcademic staff, notes
pages. One participant did also state that the comments section in YouTube was useful to
give wider perspectives or opinions regarding the video of choice and did help to clarify
their understanding of a technique. This strateggs used successfully by this participant
repeatedly and gave an additional option to assist in their learning.
Sometimes the comments that people say give you thoughts and give you ideas
about the video and particularly if | donthderstand the videoTZ v /[ o}}l § SZ
}uu vSe v [ SZ]JvIiU ~"}Z C < v}Rartigpant EFemale, BSc, Level
5)
What is evident from the datds a pattern toward clarity and certainty. This was observed

in different waysas on sone occasions, clarity was described in relation to acquiring and
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performing a skill. Where video helped facilitate this skill development was where it
demonstrated clarity in how to perform a techniquéearning clinical skills mediated

through video capire was useful in this respect as it allowed time to study and perfect par-
ticular skills that had been taught during practical skills sessions. It was described as being a
precise approach where, in many cases the video could be studied in detail ts Hss¢®-
sitioning and posture of the body and hands, transfer of body weight, stance to gain a better
understanding. Examples of this included delivering particular treatment techniques or per-
forming specific aspects of physical examination such as disedaests. Participants

would cite experiences where they would then capture many examples of their own clinical
skills and then review each video to consider how to improve their skills further or how
these could help prepare participants for modulasassment.

| video them{own clinical skillshnd then | havéhe videa Then | forget about it for ages
and just before the exam | think oh yes, | have got a video and it's really helpful. (Participant
9, Female, BSc, Levél 5

Often the participants describe watching videos via other social media e.g., Facebook, how-
ever more emphasis was placed on videos that were available from staff performing the
techniques as this gave clarity [in the participants view] about the requiatard. It

served in their opinion to validate the technique and demonstrates a form of epistemic au-

SZYE]SCU AZ & 38Z 5 (( A] }+ u}veSE 8]vP 87 § zZv]«<p A E

This was important when this related to the modular assesdroén technique, as partici-
pants valued certainty in how a technique was performed and thus would achieve a better

result if they mirrored what was felt to be the correct execution of a technique.

I do prefer the videos on the Univerdtgckboard thargoing to YouTube just because |
know that that's what we want to be doing rather than anything that could be on the Inter-
net. It is not as reliable, | think. (Participant E@male, BSc, Levgl 5
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The enjoyablenature of learningskills through video stem fronhé experiences of not hav-
ing to relearn a topioor the flexibility of learning environmerthat it offered. Participants
give examples of using eith8martphons, tablets and laptops whilst travelling, relaxing
and pracicing in practical contextsParticipant9, from cluster one, used theBmartphone
to access video and thedue to the small screen size of the Smartph@rejected thisim-
ageto a TV to watch content in a more relaxed and convenient manner, largelyodine
increased screen size offered
| could put a videfrom a Smartphonedn play, that you can cast to your telly [TV] and then
sit down and have some food and watch that and if there's something quite engaging, | will

learn a bit. (Participant 9~emale, BSc, Levgl 5

It was three quarters of the way through first year thatalised that people were learning

from YouTube videos. | thought it had never even occurred to me to do that and then my
(E]ve ulJo u }v }(WE} «*}E &]Jvi[« A] }+ v ]88 A+ EJ]oo] v
neuro through him with a glass of mé putting him on the telly. (Participant Bemale, BSc,

Level $.

Participant 7 however, valued the flexibility offered by having their own skills captured and
then having the ability to access the footage in a number of differing environments. This

was important for both skill acquisition and also for placement preparation as the organisa-
tion of video files into different folders allowed for easy retrieval when in differing contexts.

| have things sayinggear 2[ &b it could be things such,adkings to do with placements and
then all the videos I've got on theo | can look at them on my phone when I'm out and
about as wel(Participant 7 Female, BSc, Levgl 6

Placement preparation was cited as another example of the usefulness of usingcaiple
ture to improve clinical skills in preparation for these periods of practice. Whilst initial reti-
cence was a feature and participants cited a dislike for hearing their own voices or seeing

themselves performing a skill, they came to realise the Bggmice and value.
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Whilst notes were used as a tool for placement preparation, the use of previously captured
footage was a notable positive. These also served as snapshots for their skills at a particular
point in time and could be used to observe arflect on improvements in performance

over certain time frames. This was useful for participants to look at their skill execution

from an early point in the continuum and compare with later videos when skills were better

developed.

| think the[self]video is a hugely important thing and is really important resource tool for
going on placement. (Participant Blale, BS¢Level .

| found it one of the most painful things to do and then at the end it was very useful process
and now | haven't iiewed them but knowing | have got an MSK placement in the summer,
and | actually need to revise where my muscles and stufsarkd probably go back and

watch some of those videos that | took to see what we (@drticipant 9Female, BSc, Level
5).

The value of resources however had certain limitations around the authenticity of the cre-
ated scenario that was being rehearsed. Clinical skill acquisition when mediated through
mobile was described as a helpful experience when learning was progresdiagiduentic.
Experiences where authentic learning was not perceived were described as emotionally
challenging. Such instances occurred during activities such as role play involving video cap-
ture when scenarios were acted out as particular pathologiesidver the model was an

asymptomatic peer.

you've got to build a portfolio ready for working life and record yourself talking to yourself

and it is difficult because a lot of what we,gou have to role play it and for a lot of people

it feels so unnatral that you haven't got an actual patient in front of yo#, you feel really

silly, 0] 8 v JvP v [/ u e+ C]JvP ~/ u ip*3 P}JvP 8} Z A 0]*8 v 8§} (
vVZ & E 3Z *}pv o ~RamaesBSkbevd 6 fi
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Whilst capturing of skills through video was generally a useful experience, there was initially
an urcomfortable perception about it. This experience of Participant 9 (below) was more
v}s§] o0 Al3Z 8Z u}E Zu SPE [ %o ES] [% vSe ]Jv §Z + u%o0 X

When you asked us to video ourselves doing different techniques, | hated the idea of it the
first few times. | found it one of the most painful things to do and then at the end it was a
very useful process. (Participant~emale, BSc, Levél 5

Experiences such as these above represent a common finding amongst participants who ini-
tially experience an emotiohaeluctance to engage with technology for learning but then

find unexpectedly useful aspects due to the interactivity of the tasks involved.

dZ Pv & 8]}v}i(o Ev E- AZ} AE u}E (ulo] & A]§Z § Zv}o}

possibly as a result ¢fie wider exposure to social mediased video platforms were less

reluctant to engage in selfideo capture. This was evident with participants aged around 25

and below. There was a sense with these (mature) participants that they wished that more

videos had been captured as they could be used flexibly for a range of learning uses. Partici-

pant 14 demonstrated how a change in strategy from a very text and memoridasised

approach to a more capturbased approach had positively changed their acadesmicess

and triggered a transition during their first two years of the programme.
& Jo]JvP (JE+3 C EXXXSZ E -+ v A E %}]vd AZ E o SUE E - ]
iges « CU "A IV}A C}pu IVIA |8 u8 C}u ip+8ggened meRo&hABgd s U <} §
my learning style and since then I've never looked bk always been getting 2:1s stead-
]JoC v }u]lvP (E}u ( ]o]vP UParkcigdnt 14FemBlg} B%c, Levdl 5

If I could change one thing it was that | wish d#eén more videos in class. But at the start of
the year, | tried tov tried to just remembeit, but it's easier said than donéRarticipant 14
Female, BSc, Levgl 5
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Different types of media were used along with video capture. Students used a range of
strategies from visual based photographsjsolation with a view to improving memory re-
tention, to using these as a baseline to add further information at their coieree There

were instances where photographs were used to add further details to lectures in which ad-
ditional content had been included but was not available via slides that were made available

to participantse.g., screenshots of slides delivered dgranlecture or seminar.

The interplay between video and photographs was also a useful strategy for some patrtici-
pants who used screenshots of assessment and treatment techniques taken from videos
[loaded by staff] to study specific handholds and bodyitpms for their own skill develop-

ment. Once again, this helps to dismantle a technique to allow for specific observation and
future development. Participant 18 cites an example where a staff video was used to study
a clinical skill, but then an imagea®/generated using the screenshot capability of a
Smartphone. This image was then imported into Microsoft Excel and used as a baseline to
generate a resource. The addition of notes to accompany the specific image was used suc-
cessfully to better understahthe motor skills required to successfully acquire the respec-
tive clinical skill. The strategy here was in preparation for a practical skills examination task

and was repeatedly used for other relevant content within the module.

| would watch them [weos] and then take a screenshot and put it into Excel and add notes
to it. 1 would watch a video looking at hand holds etc that | would need to remember what
you supposed to do then | would take a screenshot of it and then save it. (Participgat 18
male, BSc, Leve).6

Images were frequently used by many other participants to acquire practical skills such as

surface marking of anatomical structures or other assessment skills. Participants often
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completed a surface marking task either within a taught session, or as part of their inde-

pendent study and then captured the image and applied additional editing to add specific

detail e.g., surface anatomy photographs were then labelled with appropreadieusing a

c % E & *}(SA E % | P X dZ]* 3C% }( o Ev]vP ( SpE Jv u
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For example, drawing on each othwith felt tips and taling photos of certain kinslof res-
piratory assessment skills that you'd be executing and thitsgd all them would go into a
portfolio online called PebblePg@articipant3, Male, BS¢Level 5.

But also like for example within the MBKusculoskeletal] module in first year, the location
of anatomical structures and where they are on the batiyok photos of it and kept those
for further use so | could understand it more mygBrticipant 1, Female, BSc, Levél 6

Using myphone to take photographs | think was really useful because it allowed us to like
get those pictures and take them off and put them in a Word document so you can see there
yourself. So, | feel it help me quite a (Barticipant 3, Female, BSc, Levél 5

The advantage of photographs was therefore multifactorial. It offered an easy method of
capturing information that was additional to pteaded content available through elec-

tronic learning portals and it was easily accessible through the photo adtmontherefore

could be studied at a convenient time and place. The use of photographs to capture student
generated resources e.g., drawing of anatomical structures on live models such as muscle
attachments and surface representations were also experidraepositive strategies to en-
hance learning and understanding. The further development of resources such as these
through media editing, labelling and addition of relevant text aided the process through

«0}A]vP §Z *}E%S]}Iv }( Jv(}EBpuvitivi(vvUl @o &) }& X
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It was clear that a variety of influences had an effect onski# development of theartici-

pants. The participatory actions of many participants helped foster a variety of approaches
to learning thatdeveloped theirclinicalskills The influence of mobile technology in this

was varied but clear patterns emerged around ttevelopment of clinical skills through the

use ofmediabased learning in both a creative sginerated manner and a more con-
sumeroriented approach usingommercial videebased platforms such as YouTul#epat-

tern was evident that involved initial consultation of public domain type video platforms to
develop fundamental skills. These gave a level of detail that allowed more intricate and spe-
cific developnent through staff resources and facilitated a studious approach to aspects
such as therapist position, patient position, specific handholds etc. When a level of familiar-
ity was deemed satisfactory, the introduction of sedfptured video allowed particgnts to
explore their understanding of specific skills and develop these through a process of self
critical analysis and reflection.he mobility of the learner was also an emergent area within
this theme, whereaflexible approach tdearning environmergwas often apparent in the

data. This ranged from quiet environments such as the University Library to more noisy en-
vironments such as the Student Union, or from formal environments such as the University
Clinical Skills Centre, to casual, fformal enwronments such as lounge and bedroom areas

within home settingor when on the move

Whilst it can be stated that the development of clinical skills mediated by mobile has clear
benefits, it must be mitigated and contextualised by the need to be guided bytdaizee
contact. Whilst resources such as video offer a degree of simultanepusandmay once
again, relate to clarity of explanation from these methods e.g., visual and audio input used
concurrently. The ability to see, read and hear simultaneously, offers clarity over a single
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source such as audio onlyowever, they cannot alays offer explanation or answers to
specific questions. The experiences cited by Participant 9 chime with many of the others
who value the relationship that is formed from fat@face contact and give a sense of the
limitations of seHcreated video.

Having that contact time with lecturers and seeing the lecturers and those pe&pli

you've got any questions you can go and; skl can go and say hi rather than you don't
IVIAY C}pu }v—-8 P 8§ 8Z § « u E o 3§]}(RP&ijchpatAfsdale> BSE V]V P .
Level 5.

Participant 3, whilst being a clear advocate of mobile mediated learning, had some thoughts
on the overuse of technology and perhaps advocates a balanced or blended approach to the
development of skills. Whilst the development ofllskirom a motor development aspect is
clearly cited by many participants, this perhaps cites reservations on the ability to develop
other important skills such as communication.
There is an over reliance on technolagther than having social interaon. So, for exam-
ple,if you are learning MSK you are learning practicau C  ]8[¢ <] & } & ]S8[ u C i}
moreY ]§[s ipeS ] €& (}E % }%0 §} E oWedwing hdwtpasP C Jv § Eu- }
crutches appropriately for example. They just loplkawideo on YouTube rather than inter-

acting with their friends and practicing with an actual perg@tarticipant 3Male, BSc¢Level
5).

[ §Z]vl §Z § pHe $Z E ] o EGP Y o0 EGP ¢« 0 (}E& % }%0 §
technology andocial interaction and movies that can have a detrimental effect on social in-

teraction skills with people being able to build up that aspect by working with another person
such as classmate. (Participant\3ale, BSc¢Level 5.

What is worthy of note witlihese preferences is that the participants who expressed pref-
erences for contact were mature students, whereas the younger participants were happy to
triangulate information without the need for physical face to face contact.

Participant 3, like Partigants 7 and 9 were all advocates of mobile mediated learning (all
cluster 1 members) but expressed their desire for faméace contact to further develop

skills.
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Participant 16 agreed and, likewise, valued the experiences ofttaface discussions an
postulated that age is a major factor in the acceptance of technology for learning. Addition-
ally, the contextualisation of mobile mediated learning is placed below the value ofdace

face learning.

I think it's becoming more acceptable to a youngeragation definitely. Medical students
do learn a lot of online learning. For me I'm probablyfakhioned and at my age it doesn't
substitute being in a seminar and having that discusqiBarticipant 16Male, BSc, Leve).5

| wouldn't use it as aalternative to the practical based sessipng, definitely not because
you can't beat that handsn experience. (Participant 1IMale, BSc, Leve).6

These experiences arguably show that whilst a degree of autonomy with learning is inferred
from participants, the clarity provided by triangulation of their learning through a number of
independent sources is part of their internal preference system. The degree of autonomy
with their individual learning provides a freedom to access, explore andajeteeir own
resources and build a strong knowledge base. However, the degree of trust and quality as-
surance requires epistemic authority to validate their explorations. Whilst the participants
value their individual strategies in learning, the conttete with others helps to consoli-

date and add credibility through dialogue and reflection.

The use of multiple methods of learning refers to participants experiences where learning
with mobile devices is used alongside or in conjunction with note takimgpte making.

The observation was made that often, participants seemingly focus on a particular element
of their learning (e.g., skills acquisition via practice), however there may be occurrences

which involve both technology and ndachnology methodsfor example using pen and
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paper alongside a smartphone, tablet etc. and examples where content is being accessed

and where audio, visual and experiential strategies are being used concurrently.

The use of either setienerated or preecorded audio corént perhaps represents a less
well explored resource that learners engage with. Content was commonly recorded (where
seltgenerated) and accessed via smartphone for reasons of convenience. Usually, partici-
pants have a smartphone and access to headphawsbuds etc. hence it is more discreet
that a larger tablet or laptop. Its use can be dependent upon the availability of either head-
phones or quieter environments and allows a degree of personalisation where participants
can search and select fromawid@&€ vP }( }vS vS SZE}UPZ %0 S(}EuUe* *p Z
iTunes, Spotify or YouTube (these are available as a standatogoled apps on newer Ap-
ple iPhones, or downloadable on older iPhones). When used appropriately, audio files offer
a method of captung detail that can be lost in live situations due to falling levels of engage-
ment. This was a strategy that was used successfully in situations where fine detail was a
driver e.g., Participant 4 cites experiences of using voice recordings to suppleratntal
for a module assessment presentation as a useful strategy.
&}E o]l §Z Wp o] , 08Z % E » vS S]}vU /[ & }E uCe o( *% I]
quite a lot for it for the MSK presentation. (ParticipanFdmale BScLevel 6.
Likewise, Participant 16 used audio that was recorded to their smartphone to good effect.
dZ]e A « pe 0}VPe] % @& A]}pueoC AE]SES v v}E « 8} A 0}%  %oC
vance of a modular assessment. This participant had used a similar appreacusly us-
ing video successfully to capture clinical skills when rehearsing for a clinical skills examina-

tion.



Just listening to yourself just repetition just listening to yourself and as far as I'm concerned it
worked | didn't forget anythingForpresentations, | probably used the same approach but

I'm not necessarily filming myself. It's just again with my phone, | tend to do on my phone
and I'll just record(Participant 16Male, BSc, Leve).5

Was | going too fastwas | going too sloywas Ispeaking clearly that kind o Z ] viRhifik it
allowed me to prepare, to construct it slightly differently because the first time | tried to get
it spot on 10 minutesS, | probably recorded it two or three times before | got the final ver-
sion to be spobn 10 minutes and then again usthe headphones to listen tg, with the

word documenfalongside the recordingjnd just went through it(Participant 16Male,

BSc, Level)5

it was [staff member name removed] exam where | recorded it on my phoing sitthome

Jv (E}vS }(uC W A]8Z } pu v8Y t}E } pu vs}v 8Z W X tZ v/
day | watched it on the metro and sat in the lobby with my headphones and used it right up

until the minute before the exanfParticipant 16Male, BSd.evel 5.

The extension from video to a purely audio resource, highlights the influence of different
types of seHcaptured media resources to assist in clinical skills development, but also to de-
velop presentation and communication skills. The abilitynedia files to offer an alterna-

tive to written information when the aim of learning is information retention, is worthy of
further exploration by learners as perhaps the level of intensity and opportunity for person-
alisation merit more attention.

Partcipant 3 was also supportive of this approach and cited the advantages of mobile medi-
ated learning as offering a different approach to learning due to its flexibility of access.
Whilst earlier examples have predominantly referred to media such as videggeis and

audio to develop clinical skills, this participant also cited experiences of using smartphones
to develop clinical knowledge using a specific app on their smartphone. This participant did
raise the issue of their own working memory dyslexia ahility to concentrate for sus-

tained periods as an issue within traditional lectdrased contexts, hence recorded audio

was used as a pacing strategy where, like video, it could be reviewed and replayed.
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The audio learning, the visual learningnitobile mediated learning¢aters for many differ-
ent learning styles which in universétie ]}, w[33Z &[¢ %o}**] 0C AZ & u} ]o %027
in some respectare more advantageoudParticipant 3Male, BS¢Level 5.

What benefitted me in that way is thatworked and read at my own paaghich is a very
slow pace compared with others because of the dysldik[anobile mediated learningjl-
lowed me to work at my own pace and have that interactive learn{i®articipant 3Male,
BScLevel 5.

Theparticipant also cites experiences of a level 5 module which had been delivered using an
e-0 EV]VP %% E} ZX dZ]e u} po Vv }pE P eSpu vSe S} Z AE% 0
sources using provided links. Smartphones and tablets were used by thispgaautic ac-

ee U} po E v (PESZ E }vs vs v A 0}% < E] }(Z2Z(0 Z &
app [Anki deck]. This was then used at points through the day to test specific knowledge in
a short period of time and could be repeated as often as desiedeHgrading system was

used to indicate how much information had been retained.

| can go through as many cards as | like in a day. | can review as many cards as | like in the
G/ (}pv SZ §J- V % ES] po EoC Z 0% (ationlquicklyxén- o S} &
cisely. (Participant 3Male, BS¢Level 5.

This strategy was extended to placement preparation and was valued by the participant as a
success. The value of the smartphone was its portability and hence it offered quick, conven-
ient and easy access to the flashcards, without the need feFMur cdllar network con-

nections.

&}E E *%]E& S}EC %0 uvd Az s/ }]*8Z «u I]lv }( 8Z]vPU
vi] l v ]8[* Z 0% u 8§} E uu & 0}s8 }( E gPdnicipart e (}E %o Z(
3, Male, BS¢Level 5.



This, as withhe earlier described experiences of using video for clinical skills development
in preparation for placement, provide examples of the influence that mobile mediated

learning has upon the development of clinical skills and knowledge.

It was clear from thedmiliarisation process that a variety of influences from prior study had
an effect on the resources used by participants. This in turn led to behaviours and choices
that had an effect upon the learner flexibility and preferred learning strategies. Sétheso
resulted from programme assessment strategies and recommendations of teaching staff,
however the participatory actions of many participants helped foster a variety of ap-
proaches to learning that widened their previous learning boundaries. Themti#uof mo-

bile technology in this was varied but clear patterns emerged around¢velopment of

clinical skills through thase of videebased learning in both a creative sgénerated man-

ner and a more consumariented approach using commercial vidédased platforms such

as YouTube. The mobility of the learner was also an emergent area within this theme,
where flexibility d learning environment was often apparent in the data. This ranged from
guiet environments such as the University Library to more noisy environments such as the
Student Union, or from formal environments such as the University Clinical Skills Centre, to

casual, noAformal environments such as lounge and bedroom areas within home settings.
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[Theme 2. Expeditious Learning.
An emergent pattern of engagement with mobile and fixed technology was notéd an

demonstrated differing levels of participation and action with regard to finding information.

The ability of participants to use technology effectively to access information varied greatly.

Many examples were given where social media sites such abdtdcand Twitter were

used to find up to date and relevant information. The ability of mobile technology to access

these sites quickly and conveniently dictated tsatartphones and tablets were used pref-

erentially over other technologies such as laptops *|S§}%oe X dZ ]o]SC 8} 8 C Z
]v[ Psartphones a clear advantage and allowed browsing to occur in many different en-
vironments. These could be whilst in transit e.g., bus, train etc. or could be iforroal

settings such as home accomnatithn.
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Tabk 431. Development oExpeditious Learninfheme
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[Ease and Convenience of Communication
Mobile technology was often describé&y participantsas being easyonvenient,and help-

ful for learningin specific contextsSome of hese experiences have previously been de-
scribed where video has been shownassist the development of clinical skilSeveral
other experiences were described by participants whitiee use ofmobile technologyor
learning combinedvith a flexible learning environment were perceived to be positive expe-
riences. Participants regardless of age or previous academic acknddescribe experi-

v « Az E Ju Jv 3]1}v }( Z %doolfidteawmologl 14 oAuccessful strate-
gies being devised and thesere found to beextremely positive.Severaparticipants de-
scribe that mobile technology wasnvenientto useand facilitated aspectsuch as the

speed of information retrieval and speed of response

The convenience can be partly attributed to a combination of the learning environitient
development okeylearning strategieand the technology agarticipants vere able to

study in a relaxed atmosphere and in a Afonmal manner e.g., bedroom, lounge etc. This
combination of ease, speed and convenience can be described as an expeditious approach
to learning where participants value the ability to find and lodafermation easily and

quickly. This can be in a variety and combination of approadpasicipantsfrequentlyde-
scribe occurrences where they were ablestmurceinformationthrough mobile technology
usingplatformssuch as social media to find contemporary evidence around subjects where
information from traditional texts was sparse. Social media eesribed by a number of
participants, who used this mediuto find information quickly through communication

apps seh as WhatsApp and Twittef.he most common way of accessing this material was
SZEIUPZ 3Z |E su E3%Z}V X dZ o Z %%[ A E p- 182 8§} (I

share some of this information with their peers. Participants 12 and 23, describerssena
20z



that were commonly cited, where links to physiotherapy skills or theory were sourced and

then shared with others using various social media platforms (Facebook, WhatsApp).

If | went to my Facebook messenger history, half of it would be each otidingdinks, quo-

§ 8§]}v }E& %] SUE ¢ v SZ]JvPeX [/ §Z]vl §Z § P} ¢« }v 0}5 ]v 8§ CEu-

(Participant 12Male, BSc, Leve).6

dZ E A « 3ZE }( pe }vP 8Z A] }e v 8Z %] SHE » « A ooYX

we distrbuted those out through WhatsApp to each other. (Participanivge, BSc, Level
5).

W ES] ]% vSe }luu}voC 8 o0]*Z "PE}U% Z S }v ¢} ] o u ]
in a combination of ways. Group chats varied from large cohort gchaps where most

members of a cohort participate as members was cited by many participants to smaller peer
working group chats. The larger group chats were used positively, to exchange information

in a more question and answdiased approach. The pos#iaspects of this are that an-

swers to questions could be found quickly, as members of the group were likely to respond
within a short space of time. The public nature of this cohort information is that all mem-

bers of the cohortif they have joined) careg what questions have been asked and see re-

sponses to the questions.

e C & PE}u% /[u Al3ZU 8Z E [+ PE}u% Z 3 v A —00 %ous
ask a question in there and sometimes people get back to you and sometimes they won't but
that's quite helpful. So, the social media side of things, it's quickly accessible where you can
ask your peers and things. (Participant Riale, BSc, Leve).5

Questions commonly had been answered by academic staff but not then memorised by par-
ticipants. They could relate to assessment task clarification, hand in dates, links to useful
sites, etc. The rationale for this approach is that it was often faster than accessing the an-

swers through Blackboard or emailing academic staff, therefore appealedticipants.

They have also facilitated and given rise to differing types of participants. Some, who are
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consumers and tend not to be contributors, and others who are more regular contributors

v Z]v(op v Ee[ ]Jv 8Z }vs AS }( §Zp. Aese pagticigEntsiiapahys P E }u
shared their thoughts, opinions, experiences and in some cases, resources that they may
have accessed or created, with the rest of the group. Others such as participant 17, felt that

they did not need to contribute to feehvolved in the group.

| don't need to feel the need to be involved or vocal in that communication [WhatsApp] | still
feel part of it so youarestill in the loop. (Participant 1®ale, BSc, Leve).6

Smaller group chats were alsstablished in which close peers participated and these
served as useful information exchange sites where participants negotiatedbesdd tasks
and bodies of work that generate larger files can be shared using other more convenient
methods e.g., emaitloud etc. Participant 22 clearly cites the function of their particular
group to be a working group rather than a social group and that this chat group was the
method and platform of choice when communicating about programme related questions
amongst pees.

We made a little WhatsApp group thehthink it started as 7 or 8 people and then slowly we

added loads of people, but it means it's less of a social group it's more of a workgroup (Par-

ticipant 22 Female, BSc, Levégl 5

For study, | would definit€} pe tZ Se % % u}E& U pe SZ &E [- P % ZC-]}

and there's another with about 8 to 10 of us in. So, I'm more likely to message the smaller
group for most of my questions. (Participant E2male, BSc, Levél 5

Participant 19 describes amesimilar approach and rationale for the use of small WhatsApp

groups to participant 22.

So, we have a group on WhatsApp with 5 of us from uni [university] and we use that to talk
about assignments and exams and things (ParticipanFéfnale, BSc, LevBl
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Experiences differed as to why participants would or would not share answers or resources
with the group, but often, the decision not to share resources was reported as a fear of be-
ing judged within the macroulture of the group.Participants refrained from sharing re-
sources with others outside of their own peer groups or the online community but were
happy to share in their own micreultural group chats.

I wouldn't engage in it with all courses [large group] such but with wry group | would

have if | ever had a question. | wouldn't be scared to share something with somebody else or
ask it or | wouldn't be scared to answer somebody else's question if they had a question
about something. (Participant, Male, BSc¢Level §.

These communications were reported to be a positive experience due to the collaborative
relationships that they helped establish and for the learning that occurred as a result of
sharing their resources with each other. Mobile technology provided a quidleasy to

use method, for providing easy access to, or sharing of resources. Neither sharing of links
nor communicating required a large degree of digital literacy, hence they were popular
methods amongst the sampled participants. Tablets and Smangdhwere the most com-
monly cited means of access to WhatsApp, Facebook and Twitter. These apps, gave a de-
gree of control and autonomy when selecting, accessing and sharing information and hence
complemented the learning strategies of individual particiganwWhilst these experiences

are reported as being positive, it is accepted that negative stigmas were also associated with
technology.

Whilst videabased learning was generally accepted as being very useful long termly, the ini-
tial experiences of interacting with technology for this purpose were in contrast with the
perceived usefulness. Some learning experiences were also cited addiEingintensive

due to the need to use at least three people. Participant 15 gives an example of this during
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a video capture session for selfeated anatomy resources. This involved one person to act
as therapist, a second to act as model and a ttorect as the individual capturing the
video.
we tended to work in groups of two or 3 to get those videos and it's really difficult to put it all
and put in selfie mode and get a skeleton standing there and working through all the bones

and making surgou can get the ankle and the foot and the head and things, so you needed
some support there. (Participant IBemale, BSc, Levél 6

Ease and Convenience of Environd1ent
The flexibility of learning mediated through mobile is reflected by the range of environ-

ments inwhich learning was said to have occurred. Learning environments could be viewed
as those in which formal learning occurred with staff members in attendamzkthese

that were less formal. The less formal learning could still occur in formalised environments
such as classrooms, practical rooms or library settings, however, were described as less for-
mal as the staff members were not in attendance. Howevanestess frequently expected

environments also featured prominently in the experiences of participants.

Whilst learning through mobile technology in home environments were described exten-

*]A 0C C % ES3] 1% v3sU §Z « & vP (Euu X0 u-p]2 Ev » AZ (
arranged, to more relaxed contexts such as lounge and bedroom spaces. The home office
descriptions were usually more mature participants who had previously studied at degree

o Ao }E Z P ]Jv Zo]( A% E] v jmedtElheRepaati®En &f jqrle- u %o 0}
ing and living spaces was also linked to their preference for technology, with often desktop

or laptop technology rather than through mobile presiding in these areas.



| tend to do everything at home, and | don't tend to dg &earning on the go. | have a desk
area and a workspace, and | like to keep that separate if you know what | mean. (Participant
18, Female, BSc, Levégl 6

| found I was doing my Access course | had my desk in my bedroom and there was no separa-
tion and t just from this | thought | need just to have one room that | work in and then | can
switch off. (Participant 1L8emale, BSc, Levgl 6

Younger participants gave more frequent descriptions of learning in bedroom space and
lounge areas with more portablmobile technology such as phones and tablets and gener-
ally described their reasons for this as, offering a more flexible option as it offered a very
Z *C[ v ZZv C[u&s&8Z} }(o EvV]vP ]v E o & VA]J]E}vu viX
the electronicLearning Portal (eLP) to peruse lecture slides ahead of scheduled lectures,
thereby allowing a more thorough preparation of content, to accessing timetables and li-

brary accounts.

Again, easiness it is just easier to turn it on [tablet] and | can liendmd read something,
so | am taking a lazy approach there (laughter) | feel like | am still studying but | am comfy
lying down. (Participant 1Female, BSc, Levégl 6

Participant 17 gave an example of using both an office environment which was predomi-
nantly usedvhen using alesktop or laptop but used a tablet to accedber content in a

less formal situation The difference in approach was dictated by the aim ofpiduicular
session e.g., the iPad in this case was used to view content such as video, ejournal etc.
whereas the use of the laptop, desktop was also linked to viewing video but also to creating

documents such as assignments, notes etc.

It depends wheréam in the house as I've got a little office setmnt with my PCso | tend
to use that to watch YouTube videos but if it's if I've been at university for the day and I've
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sat on the couch and I'm reclining on the couch then it would be the iPadwbatd use.
(Participant 17Male, BSc, Leve).6

Access to resources such as lecture slides was a commonly cited activity as well as transcrib-

ing more detailed notes from personal audio equipment that was used to record lectures.

The productive use ofrhe when travelling was an unexpected aspect of mobile mediated
learning and was the most frequently cited experience of a mobile environment using mo-
bile technology. The nature of this varied from when traveling on public transport services
such as busra trains to using time waiting for family members in car parks. Many exam-
ples were cited where participants used mobile technology during short periods of travel
time (usually during bus journeys) to-familiarise themselves with content or practical

skills. Content ranged in nature from lecture slides to flash card use and was commonly
cited prior to attending a formal face to face lecture where slides were made available be-
fore the lecture took place. Smartphones were by far the most frequently éied of mo-

bile technology for this type of learning, primarily due to their small size and portability over

the slightly larger and more cumbersome laptop.

/ SE A 00]vP }v 8Z pe }E }u 3Z]vP v A EC } C A}luo «u] lo
phone and have a quick skim over [lecture slides]. (Particip&@rdale BS¢Level 3.

Concerns over security of personal items was listed as a concern by Participant 20 and that
15 A e uYE ZVv}EuU o[ 8} * %o }%0 pe]viRanspout SECH BsDYses,}v %o O]
whereas laptop use was more commonly associated with longer journeys where a more

meaningful amount of time may be spent on a task.



| think on trainspeople take laptops out and airports they take laptops out. Buses less so. |
think in general | prefer not to take my laptop out because a) less people do it and b) it's a
silly reason as it were, but | don't like displaying the valuables that | (@articipant 20

Male, BSc, Leve).6

it's normal to see an iPhone in somebodyadon a bus journey]t's far more so than
Clu[ ¢ <*}u } C Z}o JvP D }}I WE}IU ¢} % }%0 E Uu}E& o]l of
ample, theft (Participant 20Male, BSc, Leve).6

Train journeys were cited as opportunities where laptops and taluetsd be used more
productively both for revision and also for document creation. Both were more frequently
cited as better to work with on longer journeys. Smartphones were often cited as being less
satisfactory to work with, and possibly their advargagn shorter journeys is due to the

space limitations of buses or possibly due to the increased and more frequent number of
stops or more frequent changes in passengers, meaning that less settled working environ-
ments suit smaller technologies. Participd3tperhaps summarises this whereas Partici-

pant 9 develops this by qualifying how a train journey afforded the opportunity to prepare

for a presentation using a laptop rather than a smartphone.

On the train | can do it on a laptop. | would never bringapyolp where | could bring my
iPad because it's just much smaller. (ParticipantM&e, BSc, Leve).5

I would mainly make my revision notes on that [laptop]. | use it on the train for the first time
the other day. Because | could make some revisiorsrastghe train in Word. | used it for
the presentation that we had for public health. (Participanffe®male, BSc, Levél 5

A minority of participants did however cite longer journeys such as train journeys as a con-
venient opportunity to access conterttitough mobile. This was cited by participants who

had a good knowledge and awareness of technology and were comfortable with their ability
to set up a system that allowed them to access resources from a variety of locations e.g.,

when on the move. Parijgant 1 was an early adopter of mobile technology and had set up
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a cloudbased storage system to upload various materials. Using a tablet, they were then
able to access these resources from anywhere that offered an internet connection either

through WiFior a cellular connection.

/§[« Jv & ] oC ee] 0 C}p IVIAX « /[A <] U/ ulpPzs He]vP ]8
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Whilst both public angelfcreatedvideo was used extensively to develop clinical skills, it
was not commonly cited a& convenient strategy for learning whilst travelling. One partici-
pant cited reasons for not watching video were due to being fearful of missing their bus stop
due to being engrossed by the video content. Only one participant cited using video as a
strategy in a mobile environment (waiting for their children, whilst parked in a car park),
however, participants often describe using the audio aspect of saved or streamed videos to
listen to content. Participant 14 describes how this was through the u$efown mo-

bile phones and audio was delivered via earphones, thus it appeared that participants were
listening to music as they did not view the screen. These referred to journeys where the
participants were not traveling with their peers. The reasstased for not watching videos
whilst on public transport were usually due to not wanting to appear-aotial to other
commuters and that there was an assumption that watching video wassantal, however

their own belief was that appearing to listea music through earphones was more socially

acceptable as their smartphone was out of sight.

I would listen when | was going for the bus or going to university, | would be listening to it
and | would be getting it into my head all the time. | wouldedlly take (watch) a video of
somebody doing mobs on the bus or stuff like tHatist tend to listen tdt on my phone.
(Participant 14Female, BSc, Levgl 5
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The use of social media as a search engine was an area of variability within the sample and

was a key factor in dictating the length of the interviews. Participants whose interviews

lasted longer, were the participants who discussed their use of socidilbnme much more

detail. This appeared to be an area that drew a line of distinction between more digitally

and information literate participants, from those who were less literate in this context. The
additional interview time with these participantsftected that the semstructured nature

}(8Z Jvd EA] Ae A e %% E}% E] § <+« ]5 00}A 38z ]Jvs EA] A C
more detail and to provide rich idepth data around the approaches to information

gathering and evaluation. Strategiesusé&l vP (E&}u pe]J]vP 8§82 Z« €& Z[ (nv S]H
*% (] *+ E® Z s+ E}uv | C A}JE « XPX ZeZ}uo & %ZCe]}3Z E %
selected accounts within Twitter, recommendations from peers, staff etc. to engaging in

actual dialogue through the us# the comment/conversation option. This did result in

replies from the account holders in certain situations. Participants had a number of people

or organisations/charities who they followed with the aim of accessing content posted by

these accountsOften the information was cited as being more contemporary than from

books, journals etc. and hence was a valuable sorce of contemporary information.

Participant 17 cited an account that was followed as a source for a final year academic
written assignment around palliative care, and found the contemporary evidence in text
books and journal articles to be very dated. The use of this Twitter accoutitded

participant to a rich source of contemporary peer reviewed physiotherapy evidence that
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was used very successfully (participant received a mark of 70+% for the assignment), to

complete the written task.

| searched for palliative care and just typethiand found with that particular thing maybe

found 10 to 15 people from around the world who were palliative care specialists and were in
a practice here or a hospital or there and it was feeding intiea stuff into my assignment

not something froma book that maybe was 10 years olRarticipant 17Male, BSc, Leve).6

I'm not even sure | was really influenced by Twitter but it is kind of sowed a seed really and
then | realised... hang on | can find out about lots of things so an assignmentliativesof

care | thought | realised | could follow a palliative care group and that would fit into the way
that you think and that could fit into an assignment so | think that Twitter is massively useful

and because it's linked to journals that are pemriewed it's not just tittldattle on the Inter-
net it's peer reviewed and it's a great form of learniRparticipant 17Male, BSc, Leve).6

The irony of this approach is that, whilst higher levels of literacy were observed in
participants who used this approach, the returns required little work other than reading and
A op 8]vP §Z o0]A & Jv8 vE3X /v]8] 00C B3NP PuBL] S Z %o]E]S ] Z

account and selecting the initial accounts to follow, the information would then be

Z O]J]A & [ 8} 8Z % ES3] 1% v3e Z( [ €%}*3+ 3Z 8 E p3}u §]

participants account] for appraisal. Hence, for a small amofiititial outlay in terms of

time invested, the information returns generated appear to be worthwhile and experiences

from participants suggest that this was the caskheir experiences were that delivered

content via a newsfeed represented a conveniesaty to receive content of their choice

SZE}UPZ Z(}00}AJVvP[ }E Zep « E] JVvP[ 8} A E]}pue }IVSE] pus}E-|

0013 31 ¢]e «<u]l o]l }v CYUE %Z}v Vv CIu[E (}oo}AJvP <}u

news or any new research that they're gogtit tends to just pop up on my feed so, | follow
a couple of people that have worked with in the past that | follow on Twitter andaten |

will retweet things that they have reaBomething that | would never have probably gone
out to look at (Paticipant 15 Female, BSc, Levgl 6
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Convenient learning environments mediated through mobile such as this were cited by
other additional participants as useful strategies, but what was striking about this was the
emotion with which participants spoke. ©h, they spoke with a real passion about discov-
ering this type of learning and a sense of achievement seemed to preside. It appeared as
though they had not just learned theoretical content but had equipped themselves with a
new skill that would enhancéeir future studies. The key to this type of learning once

again was accessibility to the internet, an awareness of the skills needed and an awareness
that resources could be accessed in this way. Participant 7 describes how this is often not
part of Unversity guided content but is an additional strategy that was discovered and de-

veloped through the programme.

I know when you come to university you have a think about how to use the ELP but the first
few months is trying to just get your head round natilgg eLP but no one tells you about
other things (Participant 7Female, BSc, Levgl 6

Participants 4 and 7 describe how accessing Twitter through a mobile app was a fast and
}JVA v] v§ A C &} e lv8 v8 8§} % ZCe*]}SZ & %C }VvSE] puS}CE]
Tim Watson].

but that was a fast way of doing things [mobile Twitter] | thand a good way to get differ-
ent information rather than having to go on his website and go on scroll through the differ-
ent things. (Participant 4emaleBSc¢Level §.

Another feature of this approach was described where participants checked st
feeds without the intent of engaging with learning, however, certain posts within their news
feeds then triggered nofformal learning. Participant 7 cited experiences where the links

within the feed then led to further connectivity through interns¢arches, peer reviewed
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articles and/or comments posted in response to the original post or in response to other

aspects of the post e.g. article, video etc.

AYU 18 ] v}8 }u 8Z]vP 8Z §/ A}po 0]l U ]88 }Av v « CU "E]PZS
iges P}JvP }v dA]38 E_X /8§ ]+ &§Z]JvP 8Z § vZ v « uC o EV]vP
do while I am having a coffee, or | can say while I'm waiting in the car park or something. It is
something that | can access on the go and that's what blilait that type of thing. That's

Az §/ o]l }us D} Jo Su ooCU §Z ,FemaABSK, LeVAI6ES] ]% VS 6

Some participants had certain reservations about the validity of the sources, however, in
line with digital literacydefinitions, the more literate participants were happy to use these
resources and had established the peeviewed nature of the sources. Participant 1
expressed opinions about using Twitter as an information soure due to concerns about the

guality of the content that is published there.

/[ 1lv. }( u o0]880 ]38 }( 8] 1o & J( /[u Z}v 8 AZ v ]38 }u » &} «}
§Z]vl 18[+ A EC A EC *C (}E % }%0 3} %P3 <p]d3 %}}E <p 0]8C
think these things have to liaken with a pinch of salt. You have to know the quality of

what you are looking a{Participant 1Male, BSc, Levé).

A much less frequently described experience was the interaction with wider audiences
online, where participants interacted with regial or international communities through
digital platforms. A much smaller number of participants reported that they had engaged
with established practitioners both in the UK and internationally. This engagement with a
more global community was seenparticipants who during the interviews disclosed their
learning difficulties around content delivery in more traditional settings e.g., through lecture
and seminar type activities. The engagement with these digital communities, perhaps al-
lows time for cotent to be absorbed and for questions to be constructed with more delib-

eration than would be expected through classroom discussion or throughvisadl type
21t



presentations.Participant 14 experienced difficulties in their first year of the programme
andultimately, repeated the year. Pacistrategies have beeraisedas part of theme 1,
howeverthe interactions between participant anenembers of aylobal digital learning com-
munity such as Twittegperhaps offers more qualitative evidence of the importance of think-
ing time and reflection in the context of learning.

On Twitter there's actually a really good person who | follow, and | can't remember his name

but if there's any questions that you hayeu just asked him that and if there's a question
he'll always get back to yo@Participant 14Female, BSc, Level 5

The abilitythat mobile technologyprovides toaccessocial mediaites quickly and conven-
iently dictated thatsmartphones and tablets were used preferentially over other technolo-
gies such as laptops and desktdpslearning purposes in this respecsocial media sites
provide a convenient method for participants to access information from a wide range of
sources and ffer communication and collaborative opportunity. The portability of mobile
technology, in particular, smartphones, offer the opportunity for an adaptive form of learn-
ing to take place in a range of contexts and environments, both static and whilst on the
move. Social media sites such as Facebook and Twitter offer a choice between laptops and
mobile technology, however when this was presented, the decision was dependent on the
size of technology and length of the journeg.Z ]o]SC 8} ¢S Qa'ko}PP ]Jv]
smartphones a clear advantage and allowed browsing to occur in many different environ-
mentswhen time was limited These could be whilst in transit e.g., bus, train etc. or could
be in nonrformal settings such as home accommodatinrt it was the sped, ease and con-
venience of mobile mediated learning that primarily influenced the learning in bite size

pieces
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[Theme 3. Barriers and Distractipns

Whilst the acceptance of technology models has roots in the eagseoénd perceived use-
fulness of the relevant technology, this study will now present some of the barriers and frus-
trations that were experienced and encountered by participants. These findings help to par-
tially explain why some patrticipants were les®sgly influenced in their own learning by
mobile technologies and perhaps present the idea that whilst mobile technology may not
always have been a primary source, the data suggests that participants were notabite
technology, but simply that otheethnologies were used preferentially. This theme will
present some of the other barriers such as financial considerations and the limitations of as-
pects such as data plans, battery life and the limitations in screen size offered by more port-
able technolog. Many of these codes are inherently related as aspects such as limited mo-
bile phone data plans are linked to the ongoing financial constraints, or that battery life and
storage space are linked to the financial barriers imposed when faced with upgradiRg r
JvVP[ u} Jo %Z}v X dZ ] PE u~v £5 % P+« & ]Joe* §Z A 0}%o
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Tabk 4.32 Development oBarriers and DistractionBhems
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