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Abstract

The formal education of musicians in popular music production requires students to engage
with learning to use music technolo@his can present a challengebieginnerswhocan

struggle to engage with the technical processes involvepdarating these technologies
Navigaing the complexities of a wide range siftware and hardwaan bea significant
challengeThe developmetrof effective strategies for supporting their learning activities
requires consideration, because of the volume of information required for successful

outcomes.

The delivery of ordemand information through improved access to mobile
technologies is a sjdxrt of interest irpostsecondaneducationThis learning approach aligns
with the learning strategies of users of technologies outside of formal education, where
seekingtechnical tutorials is increasingly more common. Often musicians combine learning
opportunities with popular music production activities, because of the wide range of skills and
technologies involved in the area. Supporting students with a rangedefhoand resources

could assist students to develop skills in popular music production.

This researclprojectinvestigates the design principles that could be used to deliver
these resources to maximise student engagementderoand learninglfhe study is
conducted using a desigrasedresearch methodologyith students and staff within a
conservatorium teaching popular music. The cohort of 125 studasiavited to participate
in the research through surveys and focus groups, while eight staff members contributed to the
research through interviewshis evolved a series of design prinefplwhich could be used as

a guide for developing edemand resources to support education in the area.
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Introduction to the Research Project

1.1 Contextual Background of the Study

ThephraseOpopular music productionO describes the process of producing popular
music, which involves many aspects including recording, programming, mixing, and
mastering audio. This process involtbe use of a wide range of music technology software
and hardwareMusic technology has become a subject area that is more commonly found in
postsecondary education in recent decades, with formal study options increasingly available
(Boehm, 2007,)The term music technologyftendescribes the tools involved @tectronic
music makingalthough this is at times open to interpretation and dependent on the context
in which the term is being uséBoehm, 2007)Training students in #field of popular
music productioninvariably involves developing student undensting of music technology
operation and applicatioAcquiring skills in operating theseusictechnologies can take
many years, and historically audio engineers developed theirlskiissisting in recording
studios(Slater, 2016)Technological advanogent has also had an impact on these
developments. The pervasive spread of digital music technologies has changed the
demographic of music technology uséhs Bell, 2014; Draper, 2008; ThZberge, 20The
contemporary environment has seen music prodweersing in smaller recording studios
because of the widespread availability of digital music technologies. These technologies
have opened up the field to ngpecialist audio engineers, who are often musicians

producing their own work.

Ten years agd,was appointed to the role of recording studio technician within a
conservatoriuntelivering apopular musi@rogram At the time of writing this thesis, | am
still in this role.The studenttohortwith whom | work generally fall into this nospecialist

audio engineercategory They often use music technologytasl for writing music Many
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of them donOt see themselves as audio engineers, but more as musicians using music
technology as part of their working procedforking withand understanding aspects of
music technologgan be particularly challenging smme of themThis isbecausef the
breadth of knowledge they are required to develop in a relatively short time framese

of music technology is oftemew to them when entering the program, inuadv
development of a wide range of skills and knowledgewell as specific knowledge of the

environments that they work within

Throughthisrole, | have also observed tlfiristration of students coming to terms
with making these music technologies weffectively. My experience has taught me that
oftenthe source otheir technicalssues lies in their lack okpecificoperationakxperience
of these technologieStudents learning to operate music technology often require additional
support, and proding this can improve their outcomes (King, 20@)pplementary
learning opportunities thataffoldmusic technologgkills have a role to play facilitating
learning (King, 2008)The impact of having limited music technology skills can affect the
outcome of their work in a number of ways. Some students lack basic skills, which causes
them to experience technical issues while using music technology; others lack a deeper
knowledge dthese technical skills, which inhibits their ability to engage with using music
technology to its full potentiallhere is also the issue of having a thorough understanding of
the theoretical knowledge related to music technology equipment. Understaodirand

why the technology works is also necessary for positive outcomes.

There aranultiple factors thatanlead to he development of these issu€kefirst
factor the design of coursework involving music technol@dgfocus on working in groups
provides authentic context for students, however in these structured learning adheitéees
are many music technology skills that individual students do not get to engag®lusib.
technology classes often involve working within groups, with some stutédirtg on the
role of musician, while others take on the roles of audio engineer or assistant eigjimger
2008) Some coursework within the Bachelor of Popular Music focuses on capturing live

performance, as a means of emulating particular recortifesgAnthony, 2015)During



THE DESIGN PRINCIPLES OF OIDEMAND LEARNING: 3
A DESIGN-BASED RESEARCH STUDY OF EDUCATIVE PROVISIONIN® POPULAR MUSIC PRODUCTION

these classes students also take on a variety of roles. The students playing the role of
musician in these classes ofmnot engage with operatimgusic technologyluring class.
These students leave the operation oftéithnology to those fulfilling the role of producer
or engineerwhich leads to missing opportunities to letrmperate the technology in a

supported environment

Another factor is thenultifacetednature of recording studio environments used in
popularmusic production. Recording studios involve the integration of multiple pieces of
equipment to record music. This often involves developing an intricate working knowledge
of these environments. If students miss opportunities to engage with operatingemjuip
throughout the program, they can miss vital pieces of information necessary to function in

these spaces effectively.

The evolutionary nature of music technology is also a fabtamtaining current
working knowledge of some music technology tools ba challenging, because of
advancements ta range of music technology software and hardw&eeping up with
emerging music technology tools and popular music production techniques can be
challenging, even for professionals. My role within the populasimprogram has involved
supporting these students with using music technology, as they often seek my assistance
when they experience technical probleifisis has led tanerecognising the neetd provide
learning support for these students to scaffoldrttechnical abilities anohfluence their

popular music production outcomes.

In order to address the issues described above, the follswidgOs focusas to
develop design principles to provision-demandesource support for these students: On
demand learning opportunities are becoming increasingly relevant in todayOs society
(Tozman, 2012)Access to informal learning opportunities that are Ojust enough, just for me,
and just in time(Brandenburg & Ellinger, 2003, p. 3082s been employed in wqraces
to support training need$he rapid expansion of learning opportunities fuelled by mobile
technologies is enabling edlemand learning to become part of everyday(lfartley, 2000

Tozman, 2002 On-demand learning offers salirected learning opportunities that fit into
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busy lives, allowindearners tengagewith topics as they become relevanthar

immediate need@artley, 2000; Taminiau et al., 2019)his has potential implications for
training in the area of popular music production, whergl@mand learning could offer

viable solutions to support education in the use of music technology. Supporting students
with on-demandesources could be an effective means of providing technicahigama

way that delivers relevant information at the right time for these students.

The popular music students involved in this stugye enrolled in the Queensland
ConservatoriumOs Bachelor of Popular Music (BPM) program. This program, offered at
Griffith UniversityOs Gold Coast campaifpws students the opportunity to develop skills in
popular music production to assist in their creative process as working muglicates,

2007; Lebler & Weston, 2015yhe BPM program has operated in this facifilgce 1999,

and has an intake on average of 55 students annilib#ystudents enrolled in this program
come from a wide variety of backgrounds. Within the program you will find a mix of
songwriters, drummers, guitarists, electronic music producers aatistecOften these
students have multiple talents, but the focus of the program is predominantly on performing
popular musiciangCentral to this learning experience is the provision of access to recording
studiosandaudio posfproduction facilities wher students write, record, ediind mix

original music. Music technology has a pivotal role to play in the delivery of this program,
with a wide range of recording technologies in use throughout the recording studios, with
students engaged in popular mysioduction to facilitateheir musical developmenthe
technologies include a range of digital audio workstation (DAW) recording software and
plug-ins, with PreTools as the fundamental software used to facilitate recording. There is
also a wide range @fudio hardwaravailable to studenténcluding preamplifiers,

compressors, microphones)dmixing deskaused within theecording studias

The program is pedagogically underscored by employing the informal learning
approachesftenused by popular nuicians outside of the formal education environment
(Green, 2001; Lebler, 2008preen (2001)ecognised that while popular musicians had been

previously excluded from formal music education, they were generally intrinsically
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motivated to learn their craft. Harnessing this tendency to learn inforfoaihs the

pedagogical foundation to how the BRivbgram is structured, particularly within the

courses involving popular music productidiis pedagogical approach in the area of
popular musi@ducatioris not uniqueExamples of similar approaches at other institutions
occuraround the worldFeichas2010; Folkstead, 2006; Green, 2001; Jaffurs, 2004)
Students within the program participate i®alf-directed learningommunityO (p. 205)

where students engage with learning related to their own interests and internal motivations
(Lebler, 2007) The BPM program has been the subject of previous research surrouheing
aspects oinformal learning facilitated through popular music productiogbler, 2007,

2008; Lebler & Hodges, 2016 he program is focused on the development of popular
musicians andangwriters, with a strong connection to the use of the recording studio within
the programOs majstudy. The major study stream involves students submitting a folio of
original selfrecorded works for assessmenhie supporting suite of courses in sound
principles, audio engineeringnd music production all revolve around tperationof the
recording studidLebler, 2008)The students work across a range of genres within the area
of popular music. Popular music in itself is hard to define, as the boesdetween

musical style and popularity are often ambiguisuker, 2002)These students often work
within a range ofjeneric popular music genres, including country, rock, pop, metal, folk,
indie and electronic. There is nothing that identifies tlasmnique to their Australian

heritagein their popular music production activities

The role of the recording studio in the BPM program is to develogiselfted and
critical listening skills related to songriting and music production. All studerits/olved in
the program use the recording studio wigttiedproficiency. Some engage with the
technical aspects of using a recording studisematurally than others. The recording studio
plays a pivotal role in popular music productidherefore maintining and developing a
solid working knowledge dfiow to usemusic technologys important to the success of

these studentd.ebler, 2007)A conventional recording studio involves the interaction of a
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range of music technology software and hardware dsvMV/ithin the BPM studios there is a

large array of music technology equipment working together.

While developing a working knowledge of these environments is challenging for BPM
students, maintaining their knowledge of music technology is relevargitmgreds as
graduateskven in the relatively short time that the program has been offered, the area of
music technology hasndergone extensiwechnological advancement. In the early days of
the programstudents recorded audio to mutack digital tge, until the proliferatin of
digital audio workstatiotechnologiesThese DAW technologies also interact with a wide
range of music technology hardware within the recording studio, often involving patching

signal cables between several pieces of equiptoecomplete a signal chain.

Outside of formal education environments many musicians engage with learning
through online channels to develop skills and problem glwese & Veblen, 2012;
Salavuo, 2006, 2008; Waldron, 2009, 2012, 2013, 2016, 2BE8)taining a working
knowledge of these music technologies sometimes involves independent rédeartththe
largerange of music technologies availgbl€his is a skill thatnusic productiorgraduates
will need to develojin order tomaintainaworking knowledge of music technology. DAWs
are the subject of constant revision by software developedio editing and processing
featuresare refinedvith eachsoftwarereleaseln addition to thismusic technology
hardware is also constantly changing,haiew music technology tools being released
regularly.Based on the changing nature of the software, updates rstyoing seHdirected
learning skills. BEchreleaseof DAW software omusic technologyardware can involve
independent research by bothfftand students to become familiar with developing
operating procedures. Supporting student users of music technology through these
environments has the potential to develop their skilkeifdirected learningndpopular

music production.

Given the éorementionedit can be understood thsttudents from all stages of the
programmay struggle to develop the technical skills required for successful operation of

these music technologies. This is often a constant source of frustration to these students, w
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encounter a steep learning curve, particularly evident in the early stages of the program of
study. BPM students typically work in the studio unsupervised to complete portfolio
recordings in a Oscaffolded, sdifected learning environmentiCebler, 2@8, p. 193) It is

during these unsupervised studio sessions that some students can face technical difficulties
with little direct support available, or specific knowledge to draw upon. This has seen an
increasing reliance on peer networks working withia facility or through social media to

solve their technical problems as they arise. While peer leasbeneficial to student

learning, technical difficulties are disruptive to the creative process. Disruptions can mean
that songwriting and music pradction outcomes have to be put aside until the technical
difficulty is solved. These difficulties can also lead to poor music production outcomes,

throughuninformeddecisions related to the use of music technology.

Apart from the knowledge of individugieces of music technology equipméke
DAW software and audio hardwariccessful operation of a recording studio requires the
development of fundamental knowledge surrounding a range of music technology concepts
because of the large range of musihtedogy equipment involved in a recording studic set

up. These music technology concepttbfeoadly into four categories:

1. Theoretical conceptual knowledge

2. Operational knowledge of studio specific hardware

3. Operational studio specific software knowledge

4. General audio software knowledge

Firstly, a solid working knowledge of theoretical concepts including audio frequency,

equalisation, dynamics processing, digital audio theory, gain structure, dynamic range, and
microphone theory provides a fundamental th&oal framework for operating a recording
studio.In the area of music technology educaiidmas been suggested that the
interdisciplinary nature of these theoretical concéptgoblematic for some students
(Ferreira, 2007). Working with these theoretical conceghsires students to engage with
digital audio theory, physics, and augingineering principles as the fundamental

knowledge required to produce musdi¢ithout understanding of these concepapular
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music productioroutcomes anbe affectedProviding access to eslemand information
could assist witlassisting students to become more familiar with the theoretical concepts,

through providing resources that provide context to their popular musiagirou activities.

Secondly, specific knowledge of the operational features of audio hardware equipment
used within theecordingstudios is also necessary for successful outcomes. Mulv@s
developinga working knowledge afelevant equipment founaithin the spacéncluding,
control surfaces, audio pattfays, microphone pramplifiers, audio compressors, audio
effects, microphones, headphone distribution systems, and audio monitoriqy $éis
form of knowledge also requires information aboat ithteraction between these pieces of
hardware, a topic that is often specific to the recording studioOs configutaim2007)
discusses the need for students to be able to opertite context of the Queensland
Conservatorium studio facility, studisO lack of fundamental knowledge can be complicated
further by the idiosyncratic nature of some recording studioggtwhich become more
complex as the students move through the program. While there is a degree of consistency
within the recording stud setups used in the Queensland Conservatorium, there are
differences between the individual studios used during the various stages of the program.
Moving between unfamiliar environments can serve as a source of technical difficulties,
through lack of secific knowledge related to the studio space. Advancing through the three
years of the undergraduate program, these students are granted access to studio spaces with
incremental degrees of complexity, because of the need to build skill development in
recoding studio operation based on the curriculum taught to the various year levels by
academic staff. While the problem is magnified when students enter the program due to a
lack of general knowledge, issues with learning to use these music technologiEs®can a

apply across the degree program.

Thirdly, background knowledge aftudiospecificaudio software satp is also highly
relevant to operating the studio successfully. This knowledge includes background
knowledge of system configuration including connecting audio input devices to software,

input/output seups, playback engine settingsdaother recording settings that maximise
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system efficiencyWithout specific knowledge of these aspects of the recording studio set

up configuration, students can experience difficulties with operating the recording studio.

Finally, general knowledge rated toDAW operation including audio editing, signal
flow, mixer configuration, plugn configuration, and a range of other audio processing
optionsis also highly relevant to operating a recording studio effectiviglis information
enables théeaturesof DAW software to be utilised to itOs full potential. Thorough
understanding of the DAW has the potential to improve outcomes through more effective
use of the production toorhe educatiorof fundamental knowledge across these four areas

allows studer# a sufficient breadth of knowledge to use a recording studio.

The BPM program of study has incorporated pathways that afford some students the
opportunity to focus on the development of performance andwotigg skills, while
others focus on the arehmusic productionThough not all graduates will end up working
as music producers, the ability to produce and engineer their own work is a highly valuable
skill for any musician. The ethos of the BPM program encourages students to develop skills
in thisarea for this reasofi.ebler & Weston, 2015)0Once students graduate they work
within an industry where the ability to engineer and produce their own recordings is
advantageous. This is because of the increasing affordability of music technology equipment
and the benefits associated with working from a home studio envirorffeBell, 2014) It
could be argued that there are benefits to improving student abilities in this area across the
degree program since the development ofdiedfcted learning skil is valuable for these

students in preparation for their work in a highly competitive industry.

Throughout the program these students work within recording studio environments
that increase in complexitirhis culminates in the third year of the progravhen students
are given access to a recording studio that involves engaging witking console that
integrates digital and analogue mixing practia¥gh a range of new equipment and
working methods to learmffering these studenthe opportunity taleveloptheir skills in
seltdirected learningrepares them for working with music technology after graduation

The ability to adapt andsethese technological tools once they leave the conservatorium
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environment will prepare them withe lifelong learning skills needed to thrive in this

industry.

Some studies have previously investigated the potential for supporting the learning of
music technology through technology, while supporting problem solving in the recording
studio(King, 20Mb; King & Vickers, 2007; Voss, 2016Jhere are other factors that
suggest that delivering training in this way could be useful and engaging for these students.
Users of music technology working in recording studio environments often engage with
learningskills as required by their creative proc€Skter, 2015 Learning is part of the
normal working process of those who engage with using music technology, due to the
exploratory nature of the procegdutside of formal education the music technology #tidu
is engaged witlonlinelearningto support its client§Avid, 2017; Gearslutz, 2017; Pro
Tools Expert, 201)f The prevalence of this approach to learning in the indssiggests that
supportingBPM studentsvith on-demand resources could have mangdfigsincludingthe

potential to develop tlieself-directed learning of music technology skills.

The rapid development of technology has also impacted considerably on the
development of the music industry amthe ways that musicians engage in creptnd
sharing their work. The use of the recording studio and development of skills in this area has
become a core practice for many musicians. This is because of the increasing availability of
affordablerecording technologies, where in the past audiorexgging was a specialised
field (King, 2016) Musicians in todayOs industry often work in their own home studios,
combining the role of engineer and musician, which involves leatagtgology and
productionskills as a part of the music creation progq&ater, 2016)Skill developments
enabled through accessltdernetonline tutorials on broad rang®f topics and equipment.
Developers and users of music technology participate freely in an exchanfmmftion
supporting skill development and problem solv{@garslutz, 2017; PrdoolsExpert,
2017; YouTube, 2017Waldron (2018) suggests that there is a conflict between music
education, and the opportunities for music learning offered through setvebrking and

media sites. This has come about because of disagreement about the authenticity of 021
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century practicesO because of the discrimination against digital music making (Waldron,
2018, p. 97). Provision of additional-@lemand resource suppaevithin postsecondary
education aligns delivery with the muléiyered peer network available throughlore

music learning opportunities.

The sharing of technical information to inform users of music technology has rapidly
escalated in recent yedi&/ebster, 2011)For example,ltere are many channels available
via YouTube (2017Wwhere individuals and organisat®share their expertise in the use of
music technologyYou Tube (2017) is also a recognised hub fotinae music learning, with
multiple communities of practice facilitated through this web site (Cayari, 2011, 2015;
Tobias, 2012, 2015; Waldron; 2012, 2013a, 2013b, 2016, 20B)c Technologyutorials
found on You Tube (201%ften cover the use of softwasedhardware, and involve
sharing specific techniques related to these technoloBiegelopersn the arealso
participate in these environments through the provision of tutorials related to hardware and
software operatiorAs another exampléJniversal Audio (2017provides tutorial
information which is integrated into the support section on their website.(2017)also

provides similar services through their web pages.

Music technology users also engage in the exchange of information through online
forums where technical issues related to these technologies are discussed. A prominent
example of this is the web pa@earslutz (2017which incorporates forums, revievand
equipment databases to service the users of music technologies. While these types of
information exchange communities proliferate around the music technology area, other
examples are common in other aspects of music education, which support leatheng in
area(Jorgensen, 2014; Kruse, Harlos, Callahan, & Herring, 2013; Kruse & Veblen, 2012;
Waldron, 2011)While these resources can also benefit students, there are many aspects of
recording studio setps that are specific to individual studio spacese®ivhat cannot be
found through a onlinesearch is how aspectsmisic technologhardware and software

interact together in these spaces. Providinglemand resources carovidethis form of
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support through delivery of contextualised informatielevant to the way music technology

is configured within a recording studio

Education technology forecasts suggest that technology is changing the face of post
secondary education, which as a result is experiencing a rapid change jrinfdagiéng the
spread of mobile technologig®\dams Becker et al., 2017 ccess to information through
the spread of technology has witnessed the emergence of a knowledge society (Wessels,
Finn, Wadhwa & Scveinsdottir, 201 Because of the availability of informatigtherole of
universitiess changing fromcurators of knowledge to that of designers of knowledge
systems (Boehm, 2018aurillard, 2002; Ricaurte, 2016Adams Becker et al. (201#) The
New Media Consortiuniorizon Report2017 Higher Education Editioqproposethat
Gnline, mobile, and blended learning are foregone conclusions. If institutions do not already
have robust strategies for integrating these now pervasive approaches, then they simply will
not surviveO (p. 2)ncorporating ordemand learningto the delivery of possecondary
education is an area of constant development and a major priority for many institutions
(Johnson, Becker, Cummins, & Estrada, 20I4jisdemanchas been driven e
extensive access to information available througiseéttechnologies, which has delivered
widespread opportunities for the general public to accessnatan ondemandTozman,

2012)

Personal technology use has dhlapacted on expectation for pesgcondary
education deliveryWith the current availabiy of information through mobile technologies
and access to th&orld Wide Web researching and accessing informatiordemand has
becomea part of everyday lifHartley, 2000. The rapid pace of change that these learning
environments are setting oitte of postsecondary education is also having a major impact
on how learners expect to be educated in formal environrieoesnan, 2012)Central to
this evolution ighe need tancreag the integration of informal learning opportunities
through the usef online, blendedand mobile technologies to support traditional
courseworNMC, 2017). The educational potential of these technologies has been

recognised as significantly important to the pastondary education sector. Psstondary
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education instutionscommonlyengage with ofline learning to some degree, though often
the level of engagement is up to individual course convenors to decide. In some areas this
works well, where lecture content is offeredlore and in person, supported by relevant
electronic resources. Facilitating student engagement with accessing informadiemamnd

is highly relevant to postecondary education because of these developments.

The development of social media has also impacted on student expectations of
learningin postsecondary educatioiducation researchers have already recognised that
many students use these tools to search out information and build networks to support their
personalised learning journéylundie & Hooper, 2014)Theuse ofpedagogical initifives
to develop the integration of these technologies is an area of constant devel@ufaem
Becker et al., 2017riven by the nature of how students engage with the information
facilitated through access to these widespread information netwaks/postsecondary
education institutions are integratiagcial medido augment their learning strategies
(Selwyn 2012). Student engagement witlsingFacebook (https://www.facebook.coto)
build networks, exchange informaticand research their intests is pervasive in the current
postsecondary education environment. These student patterns of information exchange are
building to a point wher&ransmissiorstyledapproaches to delivering content are rapidly

losing relevance.

The Internet has also heeecognised as an important tool for formal music education,
having considerable potential for educating musicians. Howthaxe is often a disparity
between how musicians engage with the Internet technologies and how institutions structure
learning(Draper, 2008 Draper (2008)yecognised that the structured learning environments
offered by universitiedo not reflect the dynamic environment available to musgutside
of the institution. Hisargument isthat creative arts educators need to congluepotential
of Odynamic ontologies that can be maintainexdtiaining environment reminiscent of
social networkingO (p. 137). Many students arrive at university with laptops, while others
simply arrive with their mobile phones. These mobile technofolg@ere great potential to

inform, educate, and transfer relevant informatardemando assist these users to make
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connections with the technological tools they use in their work. This thesis will coatidbut
popular music educatidoy developinga setof design principles for the delivery ofr

demandesources to suppdtie use of music technology

1.2 Purpose of the Study

The purpose of this study is to identify the design principles @fesnand learning
for educative provisioningn popular musig@roduction.t will address this through asking

the overarching research question

What design principles should benployed in deliveringn-demandesourceso

support students learning popular music produ€tion

This research question is supportedimge subquestions that investigate different aspects

of the research question:

1. In what ways anon-demand resources be delivered to students learning skills in
popular music producti¢h
2. In what ways are ademand resources being utilised by studentsiegpopular
music productiofd
3. In what wayscanon-demand resources be structured to deliver instruation
popular music producti¢h
There are other purposes that also motivate the stinfgugh identifying the design
principles foron-demand learningesources, more effective learning resources should
evolve.This has the potential to improve studégdrning outcomedRroviding access to a
range of relevant cdemand resources could potentially affect studigartningoutcomes
related to recording sdiio operation and music technology concepts. These outcomes could
include less down time due to technical issues with recording equipment, better recording
outcomes for student portfolio recordings, improved knowledge retention in relation to
music technalgy equipment operatipand improvedelf-directed learningkills in relation

to music technology.

Another motivation for the study is expanding the range of learning opportunities
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available for students. Currentlyere are limited opportunities fotuslents to engage in on
demand learning of specific music technolodlesugh the school. Opportunities for

learning through these channels are plentiful outside of formal edué&tamsiutz
[https://gearslutz.comniversal Audighttps://uaudio.conj] however, it is also the case

that beginners have limited understanding of where to go for correct, relevant information.
Apart from the complexities of finding this informatidhe use of the recording studios

often relies on specific, contextual infaation that relates to the studio space and equipment
configuration. Examples of this would be the way the control surface handles audio
monitoring, and how various pieces of hardware equipment work together to deliver a

functional studio.

Another purposéor the study is developing the sélirected learning skills of the
cohort. Provision of on demanmearning opportunities may better prepare these students for
learning after studyhrough scaffolding them with the development of-siécted learning

skills.

1.3 ThesisStructure

Thisthesisis arranged in seven chaptefsese chapters include:

¥ Chapter 1Introduction to the Research Project
¥ Chapter 2 Literature Review
¥ Chapter 3Methodology and Research Method
¥ Chapter 4Initial research: A Pilot Stud
¥ Chapter 50n-demand Resource Development: Design and Testing
¥ Chapter 6 BPM Studios Mobile Phone Application
¥ Chapter 7 Conclusions and Design Principles
This, thefirst chapter provides an overview and introduction tostiaey. It then

addressethe mntextualbackgroundand purposef the study.

Chapter2 outlinestheliterature reviewedor the study. Initially thditeraturereview

covers popular music education and what constitutes education distijgline The
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relationship between music, tewiogy, and educatiois highlightedbefore investigating
literature that discusses the continued influence that technology is having @epastary
education more broadly. Finallshe literature reviewoutlinesa set ofestablished design
principles for mobile delivery to inform elements of iredemandesource design

principles.

Chapter3 discusses the methodology and research methods used during the study. It
details the processes involved in facilitating the debigged research project. The chapter
thenidentifiesthe research methods employed during the three iterations of the research

project.

Chapterd reportsthe pilot study, which was conducted to establish the initial design
principles developettom the study. lppresentshe various delivery methods and content
developed during the study and shared with students as a part of the research. It also seeks to
establish student interest and engagement with these types of delivery methods in the area of
popular music and music technology education. This chapter introdneesdemic staff
perspective on the topic ofrdemandearning. It details interviews conducted with BPM
academic staff regarding topics such as the romafemandearning, contextand the
development of effective design principlestdvealshow the BPM academic staff members
perceive the BPM student cohort, the role of-galécted and peeaassisted learning within
the programand their implications for design principles ofskeresources. This chapter
concludes with the BPM academic staff mensperspective on appropriate design

principles for sharingn-demandearning resources.

Chapters discusseshe development of the mobile phone applicatioBPM Studios.
The appliation wascreatedo bring all aspects of the pilot study research together in one
package. Ipresentstudent focus group dasadfocus grougfeedback on the initial design

of the application before its release to the general student cohort.

Chapter6 examineghe rollout of the BPMstudios mobile phone application to the
general student cohort within the BPM progranprésentstudent feedback on the

application, as well as ideas for design improvements and modification. It also investigates
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how stuents view their engagement with this learning tool and the waysich

engagement was facilitated by the application.

Chapter7 is a summary of the stud¥he chapter presents an overview of the research
anditsCpositioning based on the surrounding literatareddelivers the design principles

developed thugh the research projecigether wittrecommendations for future study.
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Literature Review

2.1 Overview

Chapter Zresentghe literature that inforedthe research project, through
investigating thearea ofpopular music education, music technolpgyd ondemand
learning.It demonstrates the synergy between these areas, which progresses the argument
that ondemand resources should be incorporated to support education in popular music
production.The literature review initially investigates popular meusducation, establishing
the growth of the formal study of popular music throughout-pesbndary education
(Cloonan & Hulstedt, 2012What constitutes popular music education is preseatedell
as anoutline ofthe pedagogical approaches employgeducators in thidiscipline
(Carfoot, Millard, Bennett, & Allan, 2016; Lebler, 2008)e discussion highlights the
underpinnings o$ome providers gfopular music education attgeir alignment withself-
directedlearning principledefore theorising the incorporation of-demand learning

opportunities within the BPM.

The literature reviewhenexplores the developing relationship between-post
secondary education and formal education in the area of music tech(B&®jym, 2007)
The researchevealshow education providers need to formulate new pedagoggcatligms
to support this evolving areproviding a rationaléor this researci{Davis, Parker, &
Thompson, 2014; King, 2016)his demonstrates that music technology educdtaman
inherent need to develop effective strategies for facilitating learning. One of the factors
influencing this is the diverse nature of the subject, which requires studewigdtate
unfamiliar topics outside of their discipline ar@arreira 2007). There is also a recognised
need for education in this arealte informed by research, whiatvestigates thbalance

betweertheoretical and vocational practice to develop more effective pedaddgigsrski
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Thomas, 2016

The next section examinggnds inmusiceducation whichsuggesthateducative
provisioningthroughon-demand resources could be effect@etside of formal teaching
environments, learning in the broader music community has been facilitated throligé on
learning opportunitiefDraper, 2008; Prd ools-Expert, 2017; Waldron, 2018Jhe act of
learning through otine tutorials is widespreaid the area of musigenerally which ha
embraced learning facilitated by access to these environiftgagari, 20112015,Kruse et

al., 2013; Kruse & Veblen, 2012; Waldron, 20@911, 2013a, 2013b, 2016, 2018

Following this literature that reinfores the need for supporting music technology
education through learning resouréediscussed (King, 2008, 2009a, 2009)ese studies
highlight the need for resources to suppbet use omusic technology within the context of
postsecondary educatioihis isexaminedalongside research into the learning process of
musiciansSlater (2016) proposdtiat onrdemand learning is frequently embedded into the
workflow of musiciansThat is thamusiciandearn to operate new technologies as required
by their projectThese aspects of the literature revieegin to develop thieleathatthe
incorporation oon-demand learningpportunitiescould potentially benefiformal

education irmusic technology

The literature reviewhenoffers asummaryof the continued influence that
technology ishaving on possecondary educatioA recurring theme throughout this
literature is the need for formal education providers to keep pace with technology usage
patterns outside of educati¢fiozman 2012) Outside ¢ postsecondary education access to
vast stores of information has led to the development of a knowledge society (Wessels, Finn,
Wadhwa & Scveinsdottir, 2017). This has meant that-pesbndary education providers are
no longer curators of knowledge, whihas implications for the design of learning
experiences (Boehm, 2016; Laurillard, 2002; Ricaurte, 2018 .development of a
knowledge society has meantthealivery strategies includingn-demand learning
(Tozman, 2012)mobile learningMundie & Homer, 2014)and justin-time learning

(Brandenburg & Ellinger, 2003rerapidly becoming a mainstream consideration,
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facilitated through the increased availability of information technolagidams Becker et
al., 2017) Supportfor the incorporation of olemand delivery strategies into curriculum
designbecomes evidertecause of their widespread impact outside of formal educatien
increasing presence of information technology has delivered a climate where client
expectatios of learning environments ka fundamentally change@ukulskaHulme,

2012) Through the development of @temand learning resources, the opportunity for just

in-time, contextualised learning supportithgse students can be realised

Some research suggetiat there are ofteassumptionsurrounding theerceived
technical abilitieof studentgBennett & Maton, 2010; Margaryan, Littlejoh& Vojt, 2011;
Prensky, 2001Bennett (20125uggests that while it is claimed that those born in the digital
age havénherent skills in using technology, there is often a variety of ability levels within
this demographic. The research conducted by Bennett (2012) suppodisatieat students
learning popular music production have varying levels of technical abéityforcing the
need for incorporation of edemand learning resources. It also suggests thié students
do exhibita preferencéor using technology tooffor learning,they may requiréearner
scaffolding(Thompson, 2013)This has implications for thdesign of ordemand
supporting resourcegVhich may suggeghat music technology coursework needs to offer

explicit instruction on the use of these supporting resources.

The literature review will thereportthe design principles proposed by educational
designers in the area of mobile learnarg also highlighte{Gu, Gu, & Laffey, 2011,
Lecheler & Hosack, 2014)ntegral connections for mobile learning design and applications
are consideredMobile learningdesign is an established field of study that offers
considerations for the outcomes of this research. Researchers in this area have recognised
that mobile learning designers need to Omeet their learning needs to solve problems or satisfy
curiosities@Guet al., 2011, p. 213)hese considerations will be drawn ugorinform the

mobile applicatiordesign principlegvolving as an outcome of this research

The impact of social media @tudent expectations of dime learning environments

is then discussk(RowanKenyon et al., 2016)The high level of engagementth social
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mediaplatformshas the potential to inform the design principles fodemand learning
resourcesThis is largely due to the design of social media environrieatginuing to

influence student expectations of information exchai@poke, 2017)These developments
suggest that social media has the potential to inform the development of design principles for

on-demand learning resources.

2.2 Popular Music Education

The formal educationf popular musicians isecoming more common withjpost
secondary educatioffhistrendhas been motivated by cultural demaaddeconomic
factors andit has developed despite resistance from traditional conservatorium education
practice(Lines, 2005)In the pasta cultural divide was exemplified the exclusion of
popular music from the traditional music education curricujluimes, 2005) Traditional
forms of music education relied on Ostrictly controlled pedagogical systems and ordered
curricula@o deliver content to studentisines, 2005, p. 2)Lines (2005 lso argued that a
cultural divide tended to dominate music education through the excluspmpofarmusic,
which deniedts Ovalue and existenceO (p. 2). However, there has been siggifaath in
the area of popular music education over the pagears.Cloonan and Hulstedt (2012)
researched offerings across the UK, finding that popular music studies had in most cases
been introduced in the previoli6 years.Theyidentified that poplar music studies can
include a number of areas including OPopular Music, Commercial Music, Music
Industry/Business, Music Management, and Popular Music Performance/

ProductionO (p. 4).

Defining what ismeantby the study of popular music education i Bt a
developmental stat®Veston (2017)ecognises that popular music education is evolving
from a combination of the areas of popular music studies and popular music practice
Popular music studies in some contexts refers to the study of the@dttiedl aspects of
popular music education while popular music practice often focuses on the vocational
aspects of popular musiopular music education involves students engaging with

producing music and this itself is also an emerging field of res¢aArthony, 2015)
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In their review of popular music education in Amerieawell, Krikun, and Pignato
(2015)proposed that while popular music education is expanding, it has struggled for
acceptancerhis is further exemplified across various institutiaesaching contexts and
respective music degree compone@arfoot et al. (2016fpund that there were many
different approaches to delivering popular music education across tertiary environments in
Australia. This was also the opinion©foonan and Hulst (2012)who felt that popular
music education could be delivered in a variety of wayey stated®uch diversity of titles

means that it is very hard to define OcoreO elements of Popular Music StudieS(geddees

Popular music educatiancludesinformal, selt-directedlearning opportunitiegp
alignwith the needs and preferences of the student as a basis to pedagogical design
(Folkstead, 2006; Karlsen, 2010; Lebler, 2008)rough emphasising seffirected learning,
educators givetudents thepportunity for more autonomy and the ability to make more
choices(Feichas, 2010)This pedagogical stanateveloped through recognition of the
learning approach of popular musicians outside of formal education. Although popular music
wastraditionally excluded from music educatippractitioners of popular music developed
their own informal approach to learning their cr&teen (2001jecognised that this has
implications for music education, through harnessing the instinctive learning displayed by
musktians. These learning approackeseused to structure popular music education and
have been the subject of previous reseéffctikstead, 2006; Green, 2007; Lebler, 2007,
2008) Since Green (2001) conducted this stumtyline environments have also enhanced
the depth of informal learning practices because of the potential of these spam@seatct
musicians (Waldron, 20)6These interconnected spaces have facilitated what Waldron
(2017) refers to as Oinformal musiarkeing practices 2.00 (p. 3). The spread of these
environments has a distinct potential to inform music education, through acknowledging

music making outside of formal eddiza environments (Waldron, 2016

The Bachelor of Popular Musigrogram which isthe focus of this researchses
informallearning to facilitate learning through authentic contéiéebler, 2007) This

programfosters innovative pedagogical approaches Obased on the creation of a scaffolded
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self directed learning communityCebler, 207, p. 205)The major study streaof the
program Popular Music Productidexcilitatesstudent learning through producing music
(Lebler, 2007)During this process student learning&affoldedthroughreflecting on and

critiquing their own and each arOs work.

The act of producing music builds a range of broader skills that develop as a result of
engaging in this process. Such an approach to facilitating learning is also aligned with
preparing musicians for the skills needed in the contemporarytigdGsirey, Draper,
Lebler, and McWilliam (20063rgue that the traditional OmasapprenticeO teaching model
employed by conservatearis outdated and needs to focus on giving students the skills to
OurlearnO as well as learn new techniques and apg@E®4p. 25)Lebler (2008)lso
recognisedhis need for changim music pedagogin a separate studyebler statedas
society becomes more complex and informatich, people need to constantlytiénk, be
adaptable, and develop new probisoivingstrategies for new challeng@®. 194).This
suggestshat ppular music education also needs to adapt and change with the evolving
landscape of the contemporary music indufitebler & Weston, 2015Without a paradigm

shift, popular music educatiasat risk of becoming irrelevant to musiciansO needs.

These ideaa synergistiavith on-demand learning through alignment with the self
directed nature of the style of popular music education employed within the BPM program
as described by Lebler (2008he focus othis program is aligned with reavorld,
informal, structured learning opportunitigsnthony, 2015; Lebler & Weston, 2018)at are
informed by the ways that popular musicians outside of these environments manage their
learning(Green, 2001)The onrdemand model for education allows students more control of
their learning through increased flexibility and chai€ezman, 2012)In this way
delivering enhanced flexibility in learning approachas be appropriately accessed and

supported

2.3Music Technology andPostSecondaryEducation

Music technology enables popular music production: Without music technology,
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popular music production would not be possitdeause it provides the tools required to
engage in the procegdowever, the naturef anusic technolog@s constant changessens

challenges inthedevelopnent ofpedagogical models

Music technologyhasbeenbroadly defined as electronic technologies commonly used
in making musiqBoehm, 2007)Music technology refers twound recordingquipment,
synthesizers, computefBAW software and associated equipment involved in popular

music productior{Brown, 2007) Thesetools work together to form a recording studio.

Increasingly, music technology education is formally taught by-gestindry
educationBoehm, 2007; Lebler & Weston, 201B)elivering music technology coursework
in postsecondary education is a growing atb# has beefuelled by the increased
availability and affordability of recording software. Programs offering education in the area of
music technology are how becoming a recognised part of the music educati¢Bdithdn,
2005; Draper, 2008; Slater, 201Bpehm (200@) highlights an emerging synergy, through
tracing the increasing activity of music beology graduates in education, with formal training

becoming increasingly common.

Pedagogical approaches used for teackkilis in music technology are still
developng. Boehm (2007pffers a commentary on the developments and challenges faced
by music technology as a subject area in higher education overall. The relative infancy of the
field has meant that existing modealse lackingand pedagogical approaches arapei
continually developed and refingBoehm, 2007)Serra (2005also recognises this, and
identifies music technology as an interdisciplinfeyd that works within the areas of
Musicology, Acoustics, Signal Processing, Psychoacoustics, Artificialitygete, and
HumanComputer Interactiod(p. 1).Ferreira (2007gxamined the idea that music
technology coursework often focuses on content because of disciplinary challenges in
defining the area and whatGas a subject entai@or should entad(p. 29). This literature
establishes need to develop and refine pedagogies for teaching music technologies. The

volume of information required for successful outcomes when working with music
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technology needs careful consideration and often students require additional &joyort

& Vickers, 2007)

These disciplinary challenges aeident wherteaching music technology within the
area of popular music educatidrhis situation can lead to some students having limited
knowledge of how to operate music technologies, because their focus thatathey do not
fully engage with the topic. Investigating new delivery methods that support musicians to
learn skills related to music technology could have the potential to improve their outcomes in
popular music production. This is a skill that cob&lhighly relevant to their career post
graduation. Having a solid working knowledge of available music technologies allows

students to engage in popular music production as working professionals after graduation.

2.4 Music Education

There is a growingwarenesshat the influence of technology has facilitated
movement in the skill sets required fousicindustry succes@Bartleet efal., 2012; Carey et
al., 2006).This isprovokinga reconsiderationf how the music education experience is
designedto dign with the outcomes required to remain employable in the contemporary
industry.This suggestshe development of setfirected learning skills increases student
aptitude for success in the industiy the context othesite of this studythere is atsong
focus on practical activity, with students developing skills in popular music production
through working on portfolios of music to align with the need of modern conservatoria to
produce Omulskilled and adaptable graduates who are self monitoridgaltdirectingO
(Lebler, 2007, p. 205)n response to this developed an environntieatfacilitatesOa
learning experience within which students and teachepaduce learning@ebler, 2007,

p. 206)

Researclsuggest that postsecondarynusicediwcation should move towards a model
that supports the experience of the stug&naham, Dezuanni, Arthurs, & Hearn, 2015)
Graham et al. (2019rgue that postecondarynusiceducation models need to shift their

focus from simply delivering information to facilitating learning through experience. They
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propose that the widespread availability of information has led to Oshifts in the nature and
value of information; that, in facinformation in general is becoming less and less valuableO
(p. 112) Further, theyecognise that Othere are apparently few limits to the degree of
expertise a dedicated student can achieve through access to free onlitrevitensO (p.
114).Graham eal. furtheracknowledge that many manufacturers of music technology
products support the use of these products througteorand resource$heysuggest that
popular music productiors drivenby rapid innovationThis is something thahusic

educatiomeeds to consider.

Moreover, in the context of a university music school focused on the education of
contemporary (as opposed to classical) musicians, the pace and scale of innovation in
production tools and other instruments presents a perennial problem: relevance of the
curriculum. The snailOs pace of committed timetabledependent curriculum

change in universities simply cannot keep pace with the rapid changes in an industry
that is innovating perhaps faster than any other. Holistic, local, and -betsad

approacheso learning potentially solve these problems. (p. 116)

These ideas suggest that music educatesds to be mindful of industry
developments to continude be relevant to student nee@-demand learning resources

should focus on keeping abreast of innawas to production tools.

2.5 Supporting Music Technology Education

Other studies highlight how technical support for music technology educatiobe
beneficial to student outcom@sing, 2008, 2009a, 2009bKing (2009a, p. 137¢valuated
the implemetation of a Olearning technology interfaceO (LTI) in a recording studio
environment through a practical projéctwhich students completed a task in the recording
studio, and the LTWasmade available to support them. Offering a specific perspemtive
supporting studentw learn recording studio operation, the LTI was presented as a valuable
pedagogical initiativeKing (2009a)arguedor accesgo relevant material cdemand to

enhance learninig more beneficial than more conventional sources of information. The LTI
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in his studywas createdo support students in the development of their technical skills
examplesuggest that the development of studentsO skills in music technology cagadesn

with on-demand resources.

Researclalso supports the inclusion of -@lemand resources through recognition of
how users of music technology engage with leari@@Bell, 2014; Slater, 2016Putside
of formal education environmenthe learning proesses employed by musicians working in
Othe project studioO could be of particular significance to developing pe@8lgoesy 2016,
p.9). Slater (2016)yecognises the Qincreasing access to ever more powerful technologies
that allow music to be producédincreasingly diverse circumstancesO (p. 9). The impact of
the wider availability of music technology has seen the industry move from commercial
recording studio spaces to a modefluidity, where musicians create music autonomously

(Leyshon, 2009; Thberge, 2004)

Increasingly musicians find themselves in the role of musician/audio engineer as a
working processThis has stemmeflom the widespread availability of music technology
tools and the improved sonic quality AW software(A. Bell, 2014) Theconsequencef
these developmentis that the method of learning and working in the project studio
environment has evolve8laterproposed that thadoptionof self-directedlearning in the
project studichas meanthat often these musicians Odisarowhat skills and knowledgaey
needas they go alongO (p. 18)aterfurther comments that this dsie tothe nature and

working methods of musicians working in the project studio environment.

Participants in a project studio motivate themselves toemausic, though there
might not be any preetermined pattern for how this will happen and the eventual
goal (whether to make a single track, an EP, or an album or what technology and
musical materials to use) might not be known in advance. Furtherrhere,rhay be
no clear distinction between carrying out the creative activity and learning how to

carry it out: they can be one and the safpel?2)

Engaging withpopular music production techniquegularlycombines with learning the

approaches involveadhicanpleting aparticular activity signifying how the technical and
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creative processes are intertwined through the wawshich musiciars create their work.
Thisapproach to learnindemonstrates synerdpetween usingn-demand resources
support musid¢echnology educatioandthe working processes generally employed by

musicians.

Slater (2016plso discusses hgwhrough the process of creating mugimject

studio musiciasoften findthemselves exploring technical concepts and processes.

What be@n as a session geared towards exploring musical material might veer off
into a conscious pursuit to learn aspects of technical detail (including recourse to
online instructional materials or a question posed on a social network or dedicated

forum). (p. 14)

This researclalsosuggests mirroring some of the natural-siécted learning strategies
employed in the project studio to support music technology edud&iater, 2016)SlaterOs
researctsupports the inclusion of eslemand resource suppdst reflecting the informal
learning approach employed by popular musici#trfsirthertheorizeson the design
principles relevant to ecdemand resource supportiroughout this researcBJater (2016)
suggest thatdescribing learning strategias infaomal or formalis too simplisti¢ requiting
further refinementHe thengoes on to describe five dimensions of learriirag can be used
to develop pedagogical desigrhe five dimensions proposed Byater (2016)ncorporate
intentionality, agency, patterning, experience/concapdthe socicarchitectural dimension
as stages of the learning pres€elrhrough integrating these princip)&dater (2016suggests

that

Inflections of each of the five dimensions abldad to an engaging mix of tasks,
teaching approaches, and learning activities that, although derived from an exploration
of a specific example of creative music making practice, might also be relevant to

other subject area. 24)

This has implicatios for the design principles of @emand learning resources, which
should consider how the working process interacts with the creative process. Through

careful reflection on these processes the design of effective resources, which cater for these
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dimensims of learning, can be achievéthese categoriedemonstratalignment between

Slater (2016and the work ofcreen (2007)Folkstead (2006)andCain (2013)

The five dimensions Slater (2016) proposeitbw the stages of the learning process while
consiering the participants involve8laterdescribes intention as the Odirection of the mind
either towards learning or towards the core activity@4pln other words what motivates

the activity as a starting pointhe activity is therinfluenced bytheagencyof the

participant described as Ohow intention comes about, who decides to embark on the project
as a whole or who activates particular tasks within it@4)p.Patterning is the steps involved

in the learning that is taking place, whatever tensario. It can be intrinsically motivated or
responsive to Oimmediate or emerging needsBG)(Slateralso suggests that while this is
often an emerging territory, many projects are also sequential and have their own individual
order. Experience and eoept are the intersection of experience and knowledge
development, as characterised by experiential learning. The nature ehstltiectural

learning relates to the environment surrounding the learner. The overall suggestion is that
postsecondary edwation in music could benefit from developing the movement between
formal andself-directedlearning spaces and activities, while delivering context to formal
education through broadening thetlook to the wider environme($later, 2016) This

relates to the provision of eslemand learning opportunities as a facilitator of learning for
students learning in a very similar context to those working in a project studio environment.
These ideas reinforce the notion that the design focus-déorand learning resources

should cater foculturally relevant andommon student learning activities, through
consideration of thprocessesvolvedin producing popular music or engaging with the use
of music technologyResource design that supportsriediacy, through recognised patterns

of working methodology, would be highly relevant in andemand context.

2.6 Enhancing Music Courses through Teaching with Technology

Researchrshave suggested that the use of technologies in teaching music should be
the subject of much more research due to the impact of technaogysic teaching and

learning(Burnard, 2007; Crow, 2006; Draper, 20@@ant, 2013; Jorgensen, 20Bhglavou,
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2008; Waldron, 2013, 2018Yebster, 2011)This argumensupportghe develoment of on
demand resource support, given the widespread engagement with learning in this way
outside of formal educatioomeof theliterature supports the idea thiae use of

technology can enhaneoeusiceducationBurnard, 2007Grant, 2013)While King (2009b)
focuses orsupporting music education throudinect action initiatives, work undertaken by
Draper (2007Wwithin a music technology program suggests the value of a holistic approach
to creative arts educatioBraperdiscusses how traditionatructured scientific modes of
content delivery often create disengaged students, particularly in the creatibrapesOs
work offers a perspectiven the structuring of a music technology courspdstsecondary
education, andn how online technolags ould support and enhance the pedagogy. A

broad range of online initiatives encourages collaboration amongst the conservatorium
community, allowing undergraduate students to have a chance at Odoing the drivingO for
their own learningDraper, 2007, pl). The idea of a Olearning ecologp@aper, 2007, p. 1)

is developed where both student and teacher interact through online resources, allowing for
more contextual understanding of music technology. Students participate and exchange
creative works in aenvironment that supports collaboration and peer rethesugh the

use of technology in a music education environment.

Online collaboration iglso relevant to the area of music technology educdliaper
(2008)explored the way that the Internet isaclging and Oreefining music careersO
through use of social media or OWeb 2.0@03(p). Through social networking styled
ontology,Draperdetails a dynamic environment designed to create an authentic context for
music technology courseworkhe desigrprinciples of oademand learningould
potentially be influenced by delivery mode, whether through a sdyes@d learning
management system (LMS) or through social media delivery methods like Facebook or
YouTube This is because delivery through a LMS slo®t focus on facilitating pe¢o-peer

interactions, while social media styled delivery has peer interaction as a central feature.

Online community learning also the subject of an investigation\baldron (2011)

who examined the importance of the @oounity of practiceO and the role of informal
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learning over the Internet (p. 9%¥)aldrondiscusses the need to evaluate and further develop
research methodologies to interpret these new ways of wolMimgedo (2013suggests

that technology has changdubtexpectations of students, and this is directly relevant to

music technology because of the role technology plays in this area. Through gaining this
additional perspective, students will develop enhanced critical and perceptuahgiidlsin

the create arts are necessary to deliver successful outcomes. The development of supported
environments for learning these skills also benefits the development of sticett

directed learning skillsGiventhe developmental nature of technolpdgvelopng these
seltdirected learning skills will prepagudentsnore effectively for working as

professiona outside of the education environmehheworks of Grant (2013)Burnard

(2007), andDraper (2008¥urther supports the inclusion of opportunities for teaching

through technology te the music curriculum. Outside of educattbe use of technologg

common in the music communitgupporting music education with technolaggves

pedagogy away from fos on the teacher to focus on the studénébroader impact of
information exchange enabled by technology continues to build the argument for the
importance of embracing this in music education. These authors also emphasise the sense of
community that oline environments bring into play, which can enhance learning

opportunities through peer learninihis has potential design implications for-demand

learning resources, because while-si#lécted learning is significant in popular music

education, sosithe impact of peer learnirfgebler, 2008)

2.7 Informal Music TechnologySupport

There are numerous examples of online music technology tutorials that have the
potential to inform the design principles for the development afemand resource support
(AbletorrLive, 2017; Avid, 2017; Gearslutz, 2017; Universal Audio, 200dtside of the
formal education environmemhany providers of music technology equipment offer
informal support for their users throughline tutorials and forum It is common pratice
for users of music technology to engage with these tutorials and forums to support their

music creation activitieszor examplelniversal Audio(2017)is an established music
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technology company that manufactsiodassic analogue hardware devices. In recent years
they have expanded their range and now offer an exteasiagof audio plugins, audio
interfacesand plugin acceleratorsThough not unique in their approacha®line
resourcesthey provide a tygial example of how music technology manufacturers support
their client baseThroughtheir support pagéhttps://help.uaudio.com/hc/en
us/categories/2014588y8ffer a range of screen paure videoghatshow the processes for
configuring DAW setup andfor troubleshooting other common issues for Universal Audio
products. These resources are also availabl¥ & ube (https://www.youtube.corand
shared through theFacebookpage.Universal AudioOmodel of support i& common
examplefound in the industryProviders often incorporate these forms of resources with

user support forums.

Anothercompany exemplifying cilemandsupportis Avid (2017) Avid
manufactureand developtools for editing and recording both video and audieyare
the developers of the Pro Tools audio softwarglobalindustry standard DAWAvid offers
a range of servicesnsisting ofvideo tutorial content combined with extensive support
forums whee users discuss a range of issues mediated by Avid support staff. The support
forum is a common feature of many music technology web paggcorporation of some
form of support forum could be a relevant design principle for the development of on
demandesourcesUsersof support forum&ngage with a range of topics related to the use,
installation, and configuration of a range of music technology equipr@aet of the other
functions of these online tutorials is to release new and relevant informeléded to

specific products.

Avid (2017)DAW Pro Tools has become increasingly complex in its functionality.
Pro Tools has new features that develop the scope of the tools avaithbéach ugrade
Each release afew featuresiecessitatea range ofraining videos to share the processes
involved in using these featurédaintaining a current knowledge of the working procedures
available with each Pro Tools release provides users with new tools to potentially improve

their workflow. Resources that pvae the latest information hawesignificant role to play
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in keeping users current in their music technology usagkesign principle drawn from
observation of this site is the incorporation of information that enables users to operate new
technologiesMaintaining resourcesat provide the latest information regarding new

equipment is highly relevant to effective design.

Websites where users engage to problem solve, leadhdiacuss music technology
can serve more general functiohe websiteGearslutz (20175 an example of this
covering professional audio equipment from a range of manufacturers and developers.
Hosting a forum, equipment reviews, databgsed a market place where users of
professional audio equipment engage in discussidreachange informatiois itOs primary
function It alsoprovides video demonstrations of professional audio equipment in
conjunction with other informatioOne design characteristic that stands out is the focus of
the site orenabling contributors to shetheir knowledge with other music technology users.
This type of online community has relevance to aspects-dieomand research design,
which have the potential to build localised communities to support music technology

education.

One DAW incorporatesn-demand education into the software itself, where operation
tutorials are accessible via the user interféddeton Live (2017)s a DAW that focuses on
mixing audio loops and samples to create electronic styled niusdocusn the field of
electroric musicis on do-it-yourselfrather than group collaboratioRroviding tutorials
through the software highlights the importance that Abléiga (2017)place on training
their users. It supports the exploratory nature of music production as discusSiateby
(2016).The incorporation of resources within the softwsuggests that the accessibility of

information is a fundamental principle of design.

These informal music technologypport resources demonstrtite high level of
engagement that the industry has with learning througtheomand resource$he design
principles that these resources exhibit have the potential to inform resource design for
supporting music technology education. The focus on demtinagatroubleshooting and

technical support suggest that a fundamental design principle is that resources need to offer
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solutions through unfamiliar situations. The emphasis on having the latest information
highlights the need for resources to betoqulae with emerging tools. Maintaining a focus
on networked learning through forumeseals the importance of peerpeer and peeto-
expert interactions within the online space. Integration of this fifrresource is also a

highly valuable design principl&inally the need for immediacy is also integral to effective
design. Delays in gaining access to information can be problematic, therefore minimising
response times is also a key element of defigrnelopingtheseresources to support
students learningkills in popular music production could be a natural extensiomeof
informal learningapproach relevant to the industry as a wholeough offering ordemand
support within a music technology program, aspects of avedtl experience could be

incorpaated into pedagogical design.

2.8 Technology in PostSecondary Education

Technology is increasingly challenging paestcondary education, while
reconceptualising the way thagrningis rationalisedSaljo, 2010). Thissituationhas been
influenced by tk way the modern student engages with learning. Since the turn of the
millennium, students have increasingly seen technology as an integral part of their world
(Oblinger, 2003)Oblinger (2003pelievedthat educators needed to devetop
understanding of how the modern student views education and technology as an important
factor in facilitating learningThrough an understanding of this, effective design principles

can be developed.

Designingeffectivetechnologically enabled learnimgvironments that support and
engage students in learning is increasingly important forgexsindary education providers
For example,@me research has proposed that{sesondary education can improve student
engagemerthrough the use of digital thnologies, whiclincrease motivatiofSammel,

Weir, & Klopper, 2014)This study investigated the implementation of digital technologies
on student motivation and engagement within undergraduate teacher education tourses.
has also been recognised the tlevelopment of learning design needs to keep in touch with

the emerging technologies that support ti{illips, McNaught, & Kennedy, 2012)
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Therefore, new ways of engagingth and supporting learning need to be trialled and
research conducted to euate the outcomes. Thigll lead to the development of new

design principles foeducative provisioninghat aligns with student expectatioirs.

conjunction with the earlier investigation on the impact of integraticignt@logy into
undergraduate teacheducatiorKlopper and Weir (2015nvestigated implementing
Oinstructional delivery technologiesO as a way to support music teacher education (p. 42).
During this study a range of digital technologies were introduced with a two cohorts of pre
service prinary education students taking a core music education course. The first cohort
included 127 students, while the second cohort included 119 students. Surveys and focus
groups were conducted to assess the outcome of the intervention. Eleven students
participded in the focus group for the study. Klopper and Weir (2@b5rludedhat
augmenting music teacher education with technology had the potential to increase student
engagement arni@arningoutcomes, through addressing studéneed for a assortment of
delivery modes. Tis research project also utilised a deshiased research methodology to
assess thkearningoutcomes ot pedagogical intervention througlducative provisioning

with technologyKlopper and Weif2015)support the idea #t technology should be

engaging students in learning. Informing course design with contemporary methods of
information exchange has the potential to deliver an engaging learning environment for the

student.

Teaching with technology is not without its diealgeshowever,educators need to
address a range of isstiarderto effectively blend Oonline and offline activitiesO to
provide students with an effective n{Rhillips et al., 2012p. 3). Developing knowledge of
the intended users of technology I®bas the potential to inform relevant design principles
for on-demand resourceBrensky (2001yonceived the term Odigital nativggOlL)early in
the millennium to describe the technical abilities of those born after HBSGommentary
argued thatigital natives had an intuitive grasp of technology dueady exposure to
technologiesThesetechnologiehad become part of dag-day life for this generation

Prenskyargued that this generation, banrthe digital agehad thought processes thagne
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fundamentally differentrom those who had come before thethius,there werepractical

teachingmplications for education in catering for this ngeneratiorof students.

Digital natives are reported to Othink and process information fundamentally
differentlyOfrom those described as Odigital immigrarfR@nsky, 2001, p. 2Yong and
Gates (2014alsodefined digital natives as ndimear thinkerghatlike to receive
information quickly while exhibiting strong multitasking skill§Vhile these arguments
suggest that technology is influencilegirning processeaccess to information facilitated by
technologyalsocontributes to the development of these characteristios sharing of data
has enabled thdevelopment of a knowledge socigtyhich has influenced patterns of
information exchang@/Nessels, FinnWadhwa & Scveinsdottir, 201 7owever, there have
been challenges to tldea of digital nativesResearch cautiorthat youth is not a
prerequisite for technical abilityand that younger users of technology are not necessarily
experts in the aredhe presumption of the technical ability pbung technologysers has
been the subject oariousacademic researdBemett & Maton, 2010; Margaryan et al.,
2011; Thompson, 2013While the use of technology is becoming pivotal in the-post
secondary education environment, it is important not to generalise the technical abilities of
these technology usefBennett, 2012)It is argued byBennett (2012)hat there is
Osignificant diversity in the technology skills, knowledge and interests of young peopleO (p.
1) andthat further research into the area is needed so as to not generalise digital natives as a
group of highly teclsavvy individualgBennett, 2012, p. 3)Dne empirical study
investigated the use of digital technologies by studehtsfall into the digital native
demographicThis study was conducted by sending arioe surveyregarding their
technology us¢o 30 freshmen at larg&merican university. From this cohort the
researchers received responses from 388 studdrmampson (2013gorcludedfrom this
studythat the vast majority of these technology users engaged mainly with lower level
technology-- communcations and web resource technologieduring their activities.
Thompsorsummarised the findings by suggestihgt the digital native generatiovas

often not using technology to its full edus@tpotentialandproposed that students needed
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more guidane in the use of these technologies, with teachers needing to explicitly scaffold

students to use some resourftgdearning

While the claims about the digital natives often imply that students would be self
sufficient learners if they were simply OtutneoseO with the right technology,

findings from this study highlight several areas where teachers can play a critical role
in preparing students for success in the digital world. Digital native students may need
scaffolding from teachers before they vgth beyond the rapid communication
technology they are most comfortable with and learn the wide variety of technology
tools that are important for productivity in school and the workpl@dempson,

2013, p. 23)

The patterns of student engagemiadicated by Thompson (2013)ave implications
for educators who seek to support and enhancesgasindary education facilitated through
technology This is that viile many students engagg using technology, they often have
different strengths and weaknesddargaryan et al. (201¥pund that studentsftendid not
have the required knowledge and skills to direct their own learreegmmenihg that
further contextual research into the delivery of technological education tools was needed to
establish their ééctiveness through active experimentation with these technologies.
Providing students with learning opportunities mediated by technology can be engaging and
caneffectively support learninddoweverthe research also suggests taeful
consideration boffering students opportunities to support theirdmmand learning should

be incorporated into desigMargaryan et al., 2011)

There are other trends in pestcondary education that deliver a strong argument that
more technologically enabled learginpportunities are appropriate for studefitse first
trend is thatvidespreadccess to technology is having a continuing impact on how higher
education is being delivere@ihesecond trend suggestexible learning is an important
consideration for the-poor studentsSome studies have noted that the future direction of
postsecondary education is at a turning point, where moving towards a model of increased

flexibility for students is essenti@lohnson et al., 2014} his shift allows students the
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flexibility to choose when and where they engage with learning, as well as their individual
learning goalgJohnson et al., 2014Thisview is reflected in the literature where
increasingly the fluidity of the learning process is presented as the way ddiavaducation

(Adams Becker et al., 2017)

Another technologically enabled learnidgsign,Othe flipped classroopi®already
becoming a more visible part of the higher education environ(h€, 2017, p5). This
designallows the learner to preview course content at home, which means less-face
class time and allows for more active learning engage(h8MC, 2017) Through the
adoption of more flexible learning resources, students are provided with more learning
opportunities to support their activitissnault (2007) whileeviewing the influence of
technology on education discussed how the process of learning and teaching had changed. In
here view the increased availability of information and communication eéadies (ICTs)
had provided more learning opportuniti&heargues that because of the range of ICTs
readily available, students are enabled to achieve results using a range arfighhliagy
technologies. The recognised implication of this is katnirg designers using-learning
need to flip the pedagogical emphasis from teaching to learning, through the integration of
mobile technologies into formal learning systeifise initiation of oademand resource
learning opportunities supports the developntérgducation initiatives in this area. Through
offering more flexible learning opportunities, more engaging learning strategies can be

developed.

The literature validateshe notion thathe increased adoption ofi-demandearning
strategies is highly rel’ant to many postecondary education providers. Aligning the
learning experience with the use of technology offers many additional benefits to students
including increased flexibility in learningewercontact hours, and the opportunity to
engage withdarning opportunities that accommodate a variety of learning styles. Qverall
there has been a major push on behalf of institutions to align pedagogy with more

progressive, flexible learning resourd€xiffith University, 2017) The development of en
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demand learning opportunities has the potential to address these needs through the

incorporation of more flexible learning opportunities.

2.9 Networked Learning and Connectivity

Networked learning and connectivity is an area that has been influenced by the
pewvasive spread of technology. Rainie and Wellman (2012) discuss the impact of
technology on the development of community, which has enabled broader networking
capability for individuals. This Onetworked individualismO enables Oaccess to a greater
variety ofpeople and to more information from a greater variety of sourcesO (Rainie &
Wellman, 2012, p. 13). This acknowledges the power of the network in learning. The sense
of a community strongly defines this strand of the literature. Jenkins (1992) initially
developed the term Oparticipatory cultureO to define the social interactions of communities of
fans (p.3). Jenkins, Ford & Green (2013) propose that this term has now evolved to describe
Oa range of different groups deploying media production and distrilatserve their
collected interestsO (p. 2). Siemens (2005) also discusses how technology has impacted on
learning, theorising that OconnectivismO has evolved into a relevant education theory that
fills the gaps that social constructivist learning thedwgs not (p. 4). Siemens (2005)
proposed that other education theories focus on the individual, ignoring the role of Olearning
that is stored and manipulated by technologyO (p. 2). This theory has implications for
education, because of the potential st technologies to educate and inform. Van Dijk
(2014) discusses how developing Odigital skillsO can enable participation across a number of
areas relevant to personal development, which is core to living in our Oinformation societyOQ
(p. 45). Participator culture has also been the subjectasearchbecause of the educational
potential that participatory culture has for facilitatiegrning.Waldron (2013) discusses the
impact of Ous-generated content, YouTube, and participatory cultureO on music learning
and teaching in ofine communities (p. 257). It is also suggested by Waldron that these
trends have potential implications for music learning and tea¢hi@gffline contextsO
which Orequires exploring new models of music learning and reflecting upon the

implications these new approaches might have for music teaching® (pWeaidjon
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(2016) further explored these concepts while investigating the convergencéired and

off-line music making for Irish traditional music makerhis discusses the extension of
informal music practices as codified by Green (2001) into what Waldron (2016) terms
Oinformal music practices 2.00 (p. 93). Facilitated by access to networked |leamuigly thr
participatory culture, musicians are able to supplement their informal learning activities
through learning within ofine communities. This research studied the convergence of on
line and offline context and the supporting role that can be playezhdine music
learning.Waldron. Mantie, Partti and Tobias (2018) expldre idea of integrating

principles of participatory culture into music educati®hey propose that participatory

culture has a place in music education, through engaging in mactievant outside of

formal music education. They summarise this position by stating: Oparticipatory culture may
provide insights necessary for music education to better enact the espoused values of access,

inclusion and lifelong impact.O (p. 300).

2.100n-Demand Learning

Tozman (2012)efines learning oemand as Oa critical moment of need, when a
person really wants knowledge about a specific topic to help them through that momentO (p.
1). He contextualises this approach to learpifagining it as Oplled learningbecause the
information required is dynamically pulled by the individualO (pThis isa shift away
from the traditional education process that delivers prepared material where Oa person is
exposed to new knowledge regardless of his oirhmediate needs@dzman,p. 1). This is
creating extended learning communities, and arguably changing the nature of how and when
people learnThe spread of influence of efemand learning is now moving at a rapid pace

thanks to the availability of molei technologiegJohnson et al., 2014)

Access to information technology has allovtbdse involved irpostsecondary
education to engage with learning skills and solving questiorteorand Research
suggests that the role of technology in educatioh astgping point, and that pulled or-on
demand learning is becoming a more relevant delivery modpbgtisecondarneducation

(Johnson et al., 2014ecause of the expanded availability of mobile technologies which
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provide widespread access to a wealth of informafitierefore addressing the role that
technology plays in supporting learning has become a key focus for many institutions in the
postsecondary education sector. A range of education researchers have proposed-that post
secondary education needs to keep pace with the worldiiitmthe evefincreasing

influence that technology is having on educa(Bannett & Maton, 2010; Edwards, 2012;
Johnson et al., 2013)he extensive access to information provided through widely available
mobile and wekbased technologies has given learners the opportunity to access information
ondemandTozman, 2012)These developments are driving the evolutionef models of
learning and teaching because of the rapid pace that learning environments are setting

outside of educatio(Tozman, 2012)

Theprocesf learningis being influenced by technolodgy a number of ways.
Tozman (2012proposed thialearners wh pull learning ordemand havdeepetearning
experiences, because of the relevance and application of the learningre®#tzechrsin
the area arguhat learning on demand delivers enhanced learning outcomes for the student.
For exampleTrondsen an&ickery (1998)proposed that because learning is applied
contextually through the learnirgn-demand model, knowledge retention is significantly
superior to Olectuteased learning modelsO (p. 171). They argue that the incorporation of
visual informatiorresonates more effectively with the majority of students who absorb
information more readily in this formakrondsen and Vickeryiew the traditional
Onhierarchical model of knowledge transferO adated in an age where there is more focus
on Oempowermg, individual accountability and setfirected learningO (p. 174)he
development of an active learning environment delivers deeper learning experiences, and as

a result delivers more thorough understanding of the subject r(atterney, 2008

Taminiau et al. (2015propose that odlemand learning environments need to
simultaneously develop the sdirected learning and domasmpecific skills of the learner
Theyargue that without skills in selflirected learning and task selection the learnerbeill
unable to navigate the learning environmdihtey generally felt thabn-demand education

Ocan be beneficial for learning if learners have thedgelfted learning skills necessary for
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dealing with this type of educationO (p. 4¥¢ken, BrandGruwel, and Van Merri‘nboer
(2008)suggest that to assume that students havelselfted learning skills is not wise, so
providing relevant information to help students to devéthaseskills should be
incorporated into the learning environmegicken et alalsoarguethat students require

some scaffolding in the use of-dlemand resources.

A common mistake in edemand education is to assume that student who enter into it
already have weltleveloped selflirected learning skills. Instead ithgtter to assume
that most of the students have not yet sufficiently developed these skills. Therefore,
the learning environment should provide all relevant information and scaffold
experiences to help students select their learning tasks and develgelfraiiected

learning skills (p. 236)

While ondemandearningis becoming more common, there is a demonstrated need to
incorporate selflirected learning skill development into pedagogical design. There is a
significant amount of evidence to suggestttbndemand resources could provide valuable
support for learning. Maintaining an awareness of the availahitityapplication of these

learning tools is important for maximising their impact on the audience.

2.11Just-in-Time Learning

One approach to tleering information ordemand is througjustin-time (JIT)
learning JIT isa pedagogical approach where the key focus is on the development of
knowledge and skillthrough an active learning environmébigital Learning, 201Q)This
activeapproach to facilitating learning aligns witkther learning theories, such as
experiential learningexperiential learning suggests that experience is the key element in

building knowledge and should be central to the learning process (Kolb, 1984).

Though literature in the areaf JIT learningis limited, this pedagogical approach
demonstrates synergy with how practitioners learning skills in music technology often
engage with learninglater (2016proposed that musicians working in project studio

envionments often Odiscover what skills and knowledge they need as the go alongO (p. 12).
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Brandenburg and Ellinger (2008)ggest thallT learning Ohas not been well defined in the
literature, in part because it does not refer to a particular learning theorgthod, nor is it

in any specific process or technologyO (p. 309)learningis often employed as a model

for training in corporate education, but limited research exists about its potential for
delivering learning opportunities in higher educatiambataro, 20Q0In the corporate

world, JIT is about delivering resultsy providing training quickly and in a way relevant to

the workplacewhere time is of the essen@eintraub & Martineau, 2002)n this field it

has been established that almost 80% of what people learn about doing their jobs happens
informally, while 20% comes through training programs, therefore making it questionable
why more training is not provided through the appro@@kintraub & Martineau, 2002)1T
learningis not a new concept and the possibilities of the paradigm as an education approach
haveexistedfor a number of decades, G#ford (1992)writes OJust in time learning

systems exploit the potential of multimediami@ke interactive learning more immediate,

more compelling, more closely attuned to the needs and learning styles of individual

studentsO (p. 49).

Brandenburg and Ellinger (2008)entified the main defining features 3fT learning
as @nywhere, anytimesarning that is just enough, just for me and just in @nge. 309).
During the formative years of the Internte possibilities of easy access to information
were exciting, as the potential for information technology to become a significant education
tool became a realityfhe scope of technological development has progressed significantly
since then, together with the advent of more sophisticated mobile techngedyesrds,
2012. Certainly it has been recognised thHT learninghas a technologicapproach at the
core of its ideology, as most of the delivery methods relate to the development of ICT tools
and processg8randenburg & Ellinger, 2003)IT learning strategies have also delivered
solutions to businessthat sought more flexible optisrfor training staffln this context
Sambataro (200Qroposed that ofine tutorials offered learners the potential to Osolve

problems, perform tasks or quickly update their skillsO (p. 50).

These ideas broadly defidéT learningOpedagogyaslearning that happens in
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context however JIT learninghas a range of specifapproacheso information delivery
Thebroadpedagogical approach 8fT learningappears straightforward enough: to deliver
relevant information on demand while relying oteiaction with a task or problem.
DigitalLearning (2010proposes the idea dfT learning as a paradigm shift in pedagogy
towards Oproblem solving and competencedtsening environmentsO (p. They

suggest this approachfigelled by web technologse which utilise a broad range of
technological, interactive, and interconnected environments to enhance information delivery.
These web technologies can take many foiDigital Learning (2010) acknowledged the
interconnected, collaborative knowledge faaied by Ocommunity activities such as blogs,
wikis and moodleO (p. 1j.also recognises that the emphasis of this pedagogical approach is
on providing relevant resources at the right time, or as an integrated part of the workflow.
The learning resoues in these cases should be Oaligned to peopleOs needs and preferencesO
(p. 1).Digital Learning (2010) further suggested this knowledge should come through Oa
learning system that integrates thtoels, eresources and-kenowledge with the learner
prefeences minimises the gap between the learning and application offering the context
oriented help (p. 1)The learning outcomes of tl3ET learning style are the subject of other
commentary, with the proposal that it works effectively in delivering outcomagan
(2013)argued that people learn more effectively when applying knowledge or learning skills
in the context of Olearning justtimeO (p. 7andpropogdthat thisstyle of learning

produces a resuhdriven outcomeWeintraub and Martineau (2002)sosuggestdthat JIT
learningis a more effective pedagogical tool for learning skills. Howahery also

suggestdthat corporateystems have remained behind the tirmesticking with existing
corporate training models whigcWhile valuableare not as adaptable to the fluid training
workers need in the information adggrandenburg and Ellinger (2008fatedthat JIT

learning was aesponse to some other major stimuli that happened around the turn of the
millennium, these trends being Othe move towards the virtual workplace, the growth of

knowledge capital, and the increasing rate of changeO (p. 308).

Weintraub and Martineau (2002¢knowledge that one way of structuriig
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learning is through developing Ocommunities of practiceO allowing participants to Ocreate the
knowledge they need, select the right means to structure and exchange that knowledge, and
assess knowledge gain anglgationO (p56). While this appears to be potentially self
sustaining, the need for effective facilitation is also sometthiag/Veintraub and Martineau
consideiis vital to these learning environments. This would allow the training providers to
focuson acting as Olearning counsellos$® Ospend less time focusing on traditional

training, and more time ensuring that the community and its members are travelling the right
learning paths and have the appropriate resouf¥ésidtraub & Martineau, 2002, p6).

There are other aspects of JIT learning environment design that require consideration.
Brandenburg and Ellinger (2008Js0 propose that thHT learning system needs to be able

to anticipate training requirements rather than respond to these respdengthat the

necessary tools be in place within the system.

Wenger, White and Smith (2009) discuss the implications of technetegsarding
on communities of practicd.echnology stewarding within JIT learning communities
requires consideration bause of the need to facilitate effective management of JIT learning
environments. Wenger, White and Smith (200@)pose that technology has the potential to
be adopted or discarded by communities, based on how useable they find the new
technologies to h& echnology stewards fulfil the role of identifying Oa communityOs
perspective to help a community choose, configure and use technologies to best suit its
needsO (p. 24). Within a community of practice technology steaisalll the roles of
assistingn the areas of understanding, awareness, selection, installation, adoption,
transition, and use for technology (Wenger, White and Smith, 2009). Design of JIT learning

environments require successful technology stewarding to build communities of practice.

While the benefits odIT learning environments are significant, there are potential
challenges involved in this approadiieintraub and Martineau (2008dte that
responsibility for learning has shifted quite considerably towards the learnedtTimadel.
This means that while participation in these environments is particularly important in todayOs

world, unmotivated students can fall behind through not participating in the required
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activities or trainingWeintraub & Martineau, 2002Considering thelesign elements of a
JIT learningenvironment could offer some established design principles that could be
adapted to deliver edemand training environments for supporting music technology
educationBrandenburg and Ellinger (2008)ggested that integilag JIT learning
resources into the workflow is an important feature of the pedagogical approach in the
workplace education environme@The concept iT learning is not simply associated
with knowledge management tools that lead to knowledge genegatibsharing in
collaborative work platforms but embeds the tools into the actual work processesO
(Brandenburg & Ellinger, 2003, p. 31Accessibility of JIT resources is an important
design principle to considerhis will increase the potential for stents to access the

required information at the right time.

Learning inpopular music productiocan be supported in a multiplicity of ways,
throughoffering learningopportunitieselatedto the tools that the studesdreusing
throughout the recordingrocessOften operating a recording studio requires students to
integrate various pieces of hardware and software to record or mix audio. Integration of
informationinto therecording environmergould involve providing students with a range of
accesible resources that offer tutorials on commonly used techniques or applicaifions.
learning has significance to this research project as it demonstrates-ttexhand access to
information for skillsbased training is an established pedagogical appréghile for many
users of music technology this doest happen formally, it does happen informally through

access to the vast amount of resources available througtiatieé Wide Web

JIT learning haselevance to the context of this project becaugbef
institutionalised environment withiwhich BPM students work. Oftenwvorking in the BPM
studios involves students engaging with a range of commonly used equipmentand set
proceduresProviding students with resources that assist them with theirflearkvill
allow them to engage with JIT learning. This means that the design principles need to align

with the context of the learning as a fundamental consideration.



THE DESIGN PRINCIPLES OF OIDEMAND LEARNING: 47
A DESIGN-BASED RESEARCH STUDY OF EDUCATIVE PROVISIONIN® POPULAR MUSIC PRODUCTION

2.12 Mobile Learning

The widespread adoption of smart phones has led to an environrherg wany
students have access to@amand information through the technology they carry with them.
This iscertainlythe case with BPM students, who generally carry smart phones and often
engage with these devices to network and gather information. Téws®logies have
significant potential for delivering technical information to the BPM student cafvaigh
providing JIT learning opportunitie§ he field of mobile learning is a developing area, with
a high degree of relevance to the field of musieaation(Chen, 2015; Wallerstedt &

Hillman, 2015)

Research and literature in this area continugsdposethat a connected world
through mobile technologies is leading to broader changes in learning btyledie and
Hooper (2014pelieve that the aent of mobile learning is changing how knowledge is
defined, which has meant, Owe should revisit our notions of how knowledge is acquiredO (p.
11).Ledward and Hirata (201 hjghlight the challenges presented by the accegsetmast
guantities of information that mobile technologies facilitate. The ability to decode large
amounts of information and make quality judgements has beneoessarpecause of
broad access to information through mobile technola@iedward & Hirata, 2011)This
situation suppuds the argument that the provision of a curatedi@mand learning resource
environment has potential to enhance delivery strategies, through engaging students using
informationgathering tools they are familiar with outside of formal education. Through
providing ondemand learning resources via mobile learning technolapesn-demand

resourcalesignthencaters for the learning style of the user demographic.

There are also arguments to suggest that the provision of mobile learning
opportunities has the potential to build studentsO skills in other Magdie and Hooper
(2014)arguethat mobile technologieshould be Gsed to develop 21century skillsO (p.2).
They propose that these of thesekills are central to the way that learners engage with

information,and that this could benefiormal education



THE DESIGN PRINCIPLES OF OIDEMAND LEARNING: 48
A DESIGN-BASED RESEARCH STUDY OF EDUCATIVE PROVISIONIN® POPULAR MUSIC PRODUCTION

Such skills imply the ability to learn quickly by cultivating knowledge networks that
support inform#on gathering practices in authentic environments, applying mental
filters to find, sort and extract information, using that information to solve problems,

and evaluating the results of oneOs own WprkL2)

Central to these ideas is the personalisgdne of mobile learning, which is highly

individual and has the ability to tailor information to particular ngétlsndie & Hooper,

2014) Delivering ondemand resources through mobile learning aligns more effectively than
standard computdrased instrugn with the JIT nature of the contekartin and

Ertzberger (20133onducted a studwith O109 undergraduate enrolled in-peevice

instructional design and instructional technology coursesO (pr8)focussed on Othe
specific aspect of mobile ledng termed here and now mobile learningO (p. i} was
becausehey considerethat Ohere and now learning has the ability to engage learners
because of its authentic learning and context based applicationsO Quritig).this study

Martin and Ertzirgeralso identified a range @haracteristicsdentified as Oubiquitous

learningO to implement the project (p. 7)ese characteristics included:

¥ Urgency of learning need (edemand and just in time)

¥ Initiative of knowledge acquisition (providirigformation to learners timely
request)

¥ Situation of instructional activity (learning embedded into the flow of everyday
activities)

¥ Context awarenegiteraction controlled by contefaiser location, time, activity
etc)

¥ Sef-regulated learning (learneastively control their learning process)

(Martin & Ertzberger, 2013, p. 78)

Using the identified principleshe study sought to evaluate student achievement and
attitudes to using mobile devices versus comptit@sed instructionThree groups of
studentsvere provided with | Pads, | Pods and access to computer based instruction to study

the characteristics of five art works. Then students completedtagiref ten multiple
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choice questions and a pdsst of the same questioWhile the study found thatudent
achievement wagne markhigher using the computérased instruction method, student
engagement was improved througge ofmobile technologiegMartin & Ertzberger, 2013)
It was noted that learning outcomes over time could potentially improveghthe

enhanced engagemdatilitated by using mobile technologies

Mobile learning has also been the subject of research in the area of music, with it
already being recognised as a useful tool to supplement leahmioge example of this
Wallersted and Hillman (2015)nvestigated the use of mobile phonessbkgondary school
musicstudents rehearsing in pop bayas part othe curriculum ina Swedish schooThe
researchers suggest that mobile phones were the learning tool of preference ¢fitleede, s
even though they also had access to a laptop throughout the prajegiroject observed7
students learning parts during rehearsals and recognised that the participants engaged with
their mobile phones in preference to the laptops providegtidgchoolThis practicewas
supporteddy the teaching staff, who actively encouraged these students to look for
information on their phones to assist with learning song arrangements and\{zaltsstedt
andHillmanOsesearch highlights the intersection of formal and informal learning strategies

in the area of music.

Other research has recognised the significant impact of informal learning in the area of
popular music and the natural learning strategies often emphyypdpular musicians
(Folkstead, 2006; Green, 2007; Lebler, 20@¥hile the research highlighted that students
brought their owrpersonalearning strategies to the classrodmyas noted thasome
guidance by teaching staffas needetb Obridge the @eriences and the skills they develop
inside and outside of schodVallerstedt & Hillman, 2015, p. 90Chen (2015 onducted
research into the learning of aural musical skills through mobile decigesludingthat
mobile devices assisted students vdéveloping the required intrinsic motivation to assist

with learning aural skills.

These research projects support the argument that mobile deliverydefreand

learning resources is a highly relevant design princhzbile learning offers an engaging
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source of resources for student in the creative @rislemand learning resources demand
responsive learning tools that allow Histtime access to information. Learning

opportunities delivered through this medium would allow students to engage with
contextualised information to support their learning activities. It has been recognised that
this approach has the potential to support the activities of musicians, thereby supporting the

theoretical basis of this project.

2.13Mobile Learning Design Principles

The development of design principles for sharing education opportunities for mobile
devices is an established field of sty@anga & Weinhold, 2014; Gu et al, 2011; Lechler &
Hosack, 2014)The main design principles emerging from these researcHhats te the
accessibility of the information available through mobile devices. There is a general sense

that fluency of information flow is the key to effective design.

Mobile interaction design focuses on user reaction and the patterns of engagement
whenusing mobile application®Banga & Weinhold, 2014%Gu et al. (2011jn their study
sought to identify Othe value of following a set of design principles to create usable learning
materials for learners on the moveO (p. 205). One of the main focal gfatmes study was
the sharingf resources for solving problems or developing skills whenever required to
assist with daily life. Through this studdu et al.propose a series oflesign principlesThe
first design principlés that Ocontent should bagiical so it is easy for users to engage with
while still in the flow of their routine daily performanceO (p. 206)s design principle is
mindful of the nature of mobile phone use. The second design princthbg isontent needs
to fit into usable tne frames, allowing the user sufficient opportunity to engage with the
subject(Gu et al., 2011)Thesecontent itemsre identified byGu et al.as Osmall, self
contained and granular learning objects suitable for mobile deliveryO (pGaoa)al.
found that the incorporation of these design principles into the context of their mobile phone
learning applications was importaf@The results show that effective implementation of

practical and micro principles is highly valued because urgent needs ailis®@wthe move



THE DESIGN PRINCIPLES OF OIDEMAND LEARNING: 51
A DESIGN-BASED RESEARCH STUDY OF EDUCATIVE PROVISIONIN® POPULAR MUSIC PRODUCTION

and making good use of their waiting time in i@ situations are of high priority for

usersO (p. 213).

Lecheler and Hosack (201#)entified seven design principles for the development of
mobile learning applications. These principtesisidered the following areasode of
interaction, context of use, scope, data management, mode of access, designdcale
incentives. The first principle proposed bgcheler and Hosadk to make use of visual
information to counteract the limited screen size of mobile devices. This is a consideration of
the mode of user interaction with the mobile application. They suggest that in consideration
of this limitation designers need to come with interesting or OnovelO ways of displaying
data and other informatiqip. 91) This form of Qinformation visualisationO combines the
Ouse of pictures, colors, symbols and words to communicate complex information in a way
that is clearcompelling and convincing@p. 89) Lecheler and Hosackso suggest that
designers need to consider the context in which the mobile application is used. In this respect
these researchepsoposed that interaction with mobile application software is Otied 1o self
directed and informal learningO becauseQhteractiors with software also occur more
frequently and in less structured wéyp. 92). There is also the suggestion that the scale of
the design needs to be relevant to the intended ded®@ae way to accomshi this is to
remove unnecessary content areas not contextually relevant to the learner based on the

specific device they useO §7).

Another design consideratighatLecheler and Hosack (201gjopose is the use of
Omodularity@. 92)as a part of theesign, which can enhance the capability of the mobile
application This design component is the ability to integrate content from Oexisting
technologies or applications in order to perform a specific function@®) This is a
relevant design principlas there are a number of applications that could integrate into on
demand resource development. Complementing the design with modular components could
allow sharing across multiple platforms, which would be an effective use of resources.
Lecheler and Hos& notethat consideration of the intended user group can influence the

design of the mobile applicatiom order to facilitate thigOthe designer should fully
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understand their audience, and how they will be interacting with the environment being
design@O (p. 96). Understanding the mode of access by the user group, whether they be a
large unknown group of users or a small schoolworkplacebased group the designer can
provide a more contextualised experience for udagsheler & Hosack, 2014 his is a

design principle reiterated lBanga and Weinhold (201#)ho discuss the idea of catering

to the intended user base as a design principtasilsobeensuggested that the needs of
users with disabilities should be considered when developing tigndgsmobile
applicationgdBanga & Weinhold, 2014; Lecheler & Hosack, 20Banga and Weinhold
(2014)advise that one way of meeting the requirements of different sets of users is to
develop OpersonasO of user types, crafting design consideratiorenthsecharacteristics

of these user types (p. 33). It is also important to anticipate the technical abilities of these

users, as not all will have a great depth of technical ailggheler & Hosack, 2014)

Lecheler and Hosack (2014¥knowledgehat @nsideration of the design scale is also
highly relevant to mobile application desjdrecause Olearning environments are commonly
accessed using mobile devices that are significantly underpowered when compared with
modern desktop computer§ 97) In order to compensate for this, designers need to
Oremove unnecessary content areas not contextually relevant to the learnerO to minimise the
screen clutter and information stored in the application that can potentially slow the device
(Lecheler & Hosak, 2014, p. 97)Thisconsiderations also discussed tBanga and
Weinhold (2014)who proposethat the responsiveness of the application is significantly
important. They maintain that &ey design consideration is that mobile applicasishould
be Osimig, easy to understand interfaces and user interactions that are readily apparent and
require little thoughtO (p. 35). Otherwitiee risk is that the application will be discarded
amongst the overabundance of other applications the user has stored probilei device
(Banga & Weinhold, 2014Banga and Weinholdlso note that it is important to consider the
situation that requires the application to be used: OAs a designer, you must anticipate where

your application will be called upon if you want tmpide the best experiencGD 37).
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Overall the intended group of users need to find the application Oengaging, coherent
and easy to useO as a basis of good application ¢Bsigga & Weinhold, 2014, p. 37)
Rigorous testing of the application with agp of users should be incorporated as a part of
the design process. Through gathering feedback and refining design elementsnbedter
efficient design can be achiev@langa & Weinhold, 2014Designers also need to be
mindful of the movement of theahdware and software used by the mobile application, as
these elements are constantly changBanga & Weinhold, 2014Maintaining application
design through refinement based on the movement of operating systems becomes vital in
maintaining the usefulnef the application. It is also good practice to consider the design
of popular, weHknown applicationswhich can inform elements of desi{Banga &
Weinhold, 2014) The applications developed by prominent digital companies$-hicebook
andYouTubeareadoptedoy a wide variety of usersoelements of interaction design

incorporated by these applications can inform def&amga & Weinhold, 2014)

2.14Social Media in PostSecondary Education

Social medias one of those most prevalent forms of infation exchangé modern
society. This is novbeginning to infuence possecondary educatio with faculty engaging
in social media as a part of their professional activ{fiésran, Saman, & TintiKane,
2011) The design elements of social media could inform the development of design
principles for ordemand resources. Outside of psstondary education the rapid
expansion of social media networks are reimagining the way users approach the Internet
(Selwyn, D12). Selwyn (2012gndvances the idea that education providers have no choice
but Oto catch up with this world of social media applications and social media us&ysO (p.
In his review of the state of influence of social media on higher educ&gbrnyndiscusses
a number of reasonghy it has becomesignificant and an important influence to consider.
Initially, Selwynpropose that the major factor contributing to theovemenis the sheer
volume of users now involved in social medtwanKenyon et al(2016)believe that
social media is having an effect on the culture surroundinggeesindary education, and

that developing and integrating it into the higher education environment is important.
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FurthermoreRowanKenyon et alproposehat the use ofacial media also pervades many
aspects of postecondary education environments. The advent of social media has also
pushed a movement of expectation from student users familiar with engaging in this style of
content.Selwyn too,discussed how the prolifation of the social media environment is

changing student expectations of information exchange.

Selwyn (2012)rgues that the immediate significance of social media for higher
education is the apparent changing nature of the students who are enterangitynin a
practical sense, the highly connected, colle¢éwel creative qualities of social media
applications are seen to reflect, and to some extent drive, more flexibleafidid
accelerated ways of beirf§elwyn, 2012, p2). While SelwynOseview of the state of
influence of social media on higher education is now rapidly becomihgstorical
perspective, the current climate has not seen an abatement of the rise of influence of the
social media phenomeno@ooke (2017pargued Osocial mediana networking sites have
become increasingly popular as learning and teaching resources in higher education,
providing students with increased opportunities for educational engagementO (G02%8).
investigaedhow students view the incorporation of Edenedia into higher educatiomhis
study was conducted with 93 university students. It incorporated a survey of 15 questions
that examined student usage of social media, experience of this in an academic environment,
itOs impact on their learning anddiing experienceand impact on motivation and goals.
The studyconcludedthatthat there waan increasing engagement with social media as an
informal learning toolCookealso suggestithat the inclusion of social media improves the

student learning experience as a supplementary learning tool.

Previousresearchalsoinvestigatesssues surrounding the use of social media, and
how the contextual use of social media can train studenisetthese spaces professionally
(Fenwick, 201 Social media can be defined as referring to Oa wide range of applications
enabling users to create, share, comment and discuss digital co(tems@ & Ranieri,

2016, p. 217)There are some aspects ofiabmedia that require consideration in the

context of education deliverffenwick (2016)argues that while some in higher education
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support social media, often the problematic social transactions and the ethical use of the
social media environment comeder scrutiny. These risks are recognised as being the
blurred lines between professional and social conduct, and the implications that such
transactions can hayEenwick, 2016) This is also proposed to have an impact on higher
education and the potenti@lr usinga social media environment to develop studésénse

of professionalism in these transactigfenwick, 2016) These ideas are significant as the
design elements of social media are important considerations in the development of design
principles for ondemand resources. The identified design elements of social media are

summarised bpelwyn (2012)who commented:

This sense of the Internet use now being a participatory and collective activity is
reflected in the language used to describe sowéalia applications. Social media

use is often described in terms of collaboration, conviviality and creativity. Social
media applications are seen to be open rather than closed, bottom up rather than top
down. Social media users go-bne to share and te, mashup and remix, friend

and trend(p. 1)

This means that interaction, information exchange, personalisatidruseiguided content
contribute to the development of-demand resourceBraper (2008fiscusses how the
networks cultivated through @w2.00 (p. 137) are highly relevant to fostering learning,
particularly in the creative industridde argues that information exchanged through the
social mediaDhas enabled a participatory culture which is transforming value systems,
undermining notionsf authority, and creating rhizomatic pathways for autonomous
innovationO (p. 137PraperOsesearch recommends that music technology education should
facilitate networked information exchange rather than maimguexisting university
Oinformation deliery toolsO (p. 138Through incorporating elements of social media
design into ordemand learning resource environments, engaging learning tools could
evolve.Social media can b®8ocial media design has significant principles that can

contribute to ordemand resource design.
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2.15Literature Review Summary

The literature reviewed supports the notion thatlemand learning resources could
potentiallyassist with supporting the learning of popular music production. Popular music
education fostermformallearning in a formal education environmébébler, 2007.
Supporting learning through the provision ofé@mand resources is relevant to this
environment where the focus is on facilitating learnifigngaging with popular music
production relies on the use of a wide range of music technology. Research into the
development of music technology education suggests that over recent decades formal
educatia in the field has become more common, though the development of pedagogical
approaches has beehallenging(Boehm 2007) There are links between the sdifected
pedagogy employed in the BPM program and the learning approach of musicians using
music tehnology. Outside of formal education environments;dieffcted learning while
using music technology is often facilitated throughlioe learning environmeni{&\. Bell,
2014) which provide information and tutorials to support the users of music tegy(@e.,

for example, Universal AudioOs website)

It has also been recognised that musicians often use these resources in the process of
creating music, and the learning and creating are both part of the process of popular music
production(Slater, 206). This information was used formulate the proposdhat on
demand resource support for largely gbibcted musicians could be beneficial, because
provision of ondemand resources has the potential to complement the natural learning
process of thesmusicians. Supporting students using these music technologies with on
demand resources could be beneficial on a number of levels. Providing resources in this way
assists with their workflow by supporting their popular music production activities. Through
embracing this style of learning, formal educators scaffold students in the development of
seltdirected learning skills, which are utilised by professionals outside of the education

environment.

There are broader trends that also support this assertiore f&searchers

acknowledge that integrating technology into music education is highly relevant to the
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working methods of the contemporary musicjBmaper, 200Y. This is because of the
prevalence of the ways that musicians use technology to creatibutésand learn (Cayari,
2018; Draper, 2007; Waldron, 2013a, 2013b, 20Ibgre are also suggestions that more on
demand learning opportunities need to be incorporated intesposhdary education
generally(Adams Becker et al., 2017Jhis situation has come about because of the
widespread availability of technology and the impact this has had on information exchange
for society(Tozman, 2012)These developments have been enabled by mobile learning
technologies, which allow informati to be accessed while on the m@Mindie & Hooper,
2014) Access to information has led to the development of a knowledge s@essels,

Finn, Wadhwa & Scveinsdottir, 201 7he development of a knowledge society has
implications forpostsecondary @ucation, because of the socially constructed knowledge
accessible through technologya(irrillard, 2002; Ricaurte, 2016)etworked learning has
been influenced by the pervasive spread of technolebichhas enabled broader
networking capability for indiduals(Rainie & Wellman2012) This has been the subject

of research in the area of music education, where communities of practice have grown to

develop practitioners (Cayari, 2018; Waldron, 2013a, 2013b).

There are other more localised reasons whdemand support within facilities
teaching popular music production is relevant. Outside of education there are many existing
resources to support music technology in thdirmem environment. However, using recording
studios often involve configuring multpieces of equipment to function together.
Information of this nature is not readily available through atirmsearchContextualised
information regarding recording studio spaces could provide information necessary for
working within these environmén On-demand resource support in the form of tutorials and
other contextualised information could be benefiditle nature of the support required to
facilitate popular music production also relates to technical training. In the corporate world,
onrdemand training has been enabled by a specific, focused training initiative referred to as
JIT training(Draper, 2007)This form of training provides solutions that allow the learner to

engage with learning that facilitates the right information, at the right time, and with the right
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depth.Experiential learning theory advocates that learning is a progbi&h should

adively incorporate Oexperiencing, reflecting, thinking and actingO (Kolb & Kolb).2008
Incorporating ordemand resources could assist with allowing students to engage in learning
processes that are natural to their working methods as musicians. Thehreseared

through this literature review also highlighted the design principles that are relevant to the
development of omlemand resources through the area of mobile lea(hiEcheler &

Hosack, 2014)The development of edemand resources needs to tadte consideration

the immediacy of the knowledge required and design learning opportunities appropriately.

Throughout the literature reviewed there were indications of the potential role that on
demand resources could playeducative provisioningn popular music production. The
literature informed the research process thraaugdgestindhow important the student
perspective was to the development of design principles. A recurring theme indicated that
the selfdirected, informal nature of using thesaining tools meant that functionality was
the key to effective olemand resource design. The user perspective was the most valuable
to inform the development of these principl€bis perspectivavas supplemented withat
of education professionaésdcombined with researddentifying existing principles of
mobile learning desighe research covered allsuilds the argument th#tere is a
demonstrated demand for learning tools that engage with the informal learning approach of
these musiciang.hereis a gap in the literature, with no studies delivering the design
principles of oademand resource support for education in the area of popular music
production. This thesis will fill this gap through developing these design principles through
research caducted within an Australian conservatorium teaching skills in popular music

production.
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Methodology and Research Method

3.1 Introduction

Designbased research was chosen as the methodology to conduct the research. The
studyemploysdata collected from surveys and focus grotgpdevelop design principles for
developing ordemand learning resourcesedignbased research is emerging apprdach
education researciwhichfocusson the development and review of pedagogical
approache¢The DesigrBased Research Collective, 2003riginally used as a
methodology within science and engineering, it has emergedgarbeularly suitable for
resarch investigatingechnologyenhanced learning environmeii#gniel & Reeves, 2008;
Kucirkova, 2016; Wang & Hannafin, 200%)esigrtbased research was chosen as the
methodology for this study over other methodologies, because of its distinct focus on the
development of pedagogical design principles. This was further evidenced by the particular

relevance of desighased research for research in the area of learning technologies.

Predominantlythe approach is to examine an identified educational probldingde
the pedagogyequired to address that problem through cycldhedry and practice
refinement and then create a learning environment to suppoddheationabutcome
(Anderson & Shattuck, 2012; Joseph, 2004)e methodology incorporates a further process
of refinement through systematic evaluation of resedterativeevaluation of the research
works towards further improvement or enhancement of the peddégaggrson & Shattuck,
2012; KennedyClark, 2013) The outcomes of the educational intervention are then used to
formulate new theories of learning and teaching, as appropriate to thd@seph, 2004;

KennedyClark, 2013.

The use of multiple iterations research through the development, testamgl

refinement ofdesignprinciples has been argued to have befrefitechnologically enabled
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education researqWang & Hannafin, 2005Wang and Hannafin (2005uggestd Ousing
a combination of methods, data from multiple sources increase the abjeetidity, and
applicability of the ongoing researchO (p. 10). One of the aspects of-Hasi@ghresearch is
the shared partnership in the research process by Oresearchers and pradiftinohenssh

& Shattuck, 2012, p. 17)

The practitioners situad in this research are students and academic teaching staff
operatingmusic technologyo engage witlpopular music production within thigachelor of
Popular Music BPM) program The integration of a variety of viewpoints can be
particularly relevant talesignbased research conducted on technclagyanced learning
environmentgAmiel & Reeves, 2008; Wang & Hannafin, 2008ther reasons for choosing
designbased research were also considered. The focus of emssgal research is the
development of degh principles, which aligns with the research question of this thesis.
Designbased research also fitted the context of the study particularly well, providing a
strong methodological base for the stutlige viewpoints of technology experts, subject area
experts, students, facilitatgrand administrators can all be incorporated into advancing
design principles through desigmased researdimiel & Reeves, 2008; Wang & Hannafin,
2005) These viewpoints have also been incorporated into this project through the
involvement of industry experts, academic staffidstudentsandthroughthe development

of an ondemand environment for testing these design principles.

There are potential elienges for implementing desigrased research as a
methodology. One of these challenges is incorporating the multiple iterations of the research
cycle because of limitations on resources and researn@dsrson & Shattuck, 2012;
KennedyClark, 2013) This can also be relevant to educational interventions utilising

technology, because of the need for funding to continue the work.
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3.2 Research Questions

This research project has overarchingesearch question with a set of underpinning
researctsubquesions(see Table 1)Table 1 provides an overview of the research questions

and the methods being used to investigate tfiédma.overarching research questisn

What design principles should benployed in deliveringn-demandesourceso

supportstudents learning popular music production

This project is seeking tidentify design principles to inform the development and
refinements of these learning tools into the futurds Tésearch question is supported by

threesub-questionghat investigataifferent aspects of #research question:

1. In what wayscanon-demand resources be delivered to students learning skills in
popular music producti¢h

2. In what ways are ademand resources being utilised by students leapuopglar
music productiofd

3. In what wayscanon-demand resources be structured to deliver instruation

popular music producti¢h
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Table 1 Matrix of ResearchQuestionsMethodsand Analysis

Research Question Method of Data Collection Method of Data Analysis

In what ways are on -demand Student Surveys Univariate and Bivariate Data Analysis
resources being utilised by students

learning popular music production? Thematic Analysis

Student Focus Group Thematic Analysis
Student Surveys Univariate and Bivariate Data Analysis
In what ways can on-demand Thematic Analysis
resources be structured to deliver
instruction in popular music
production?
Student Focus Group Thematic Analysis
Staff Interviews Thematic Analysis
In what ways can on-demand Student Surveys Univariate and Bivariate Data Analysis

resources be delivered to students
learning skills in popular music
production?

Thematic Analysis

Student Focus Group Thematic Analysis

Staff Interviews Thematic Analysis

3.3DesignBased Researctas aFramework

DesignBasedResearclaligns both as a framework for the research conducted within
this project and as a framework for the evaluation eflemand resources to identify design
principles foreducative provisioningn popular music production. A growing number of

studies have made use of desiased research as a methodology for inquiry into the area of
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technologically enabled learnir{glarrison & West, 2014; Kennedylark, 2013; Parmaxi &
Zaphiris, 2015)Andersonand Shattuck (2012jlentified six best practice criteria that

should be considered whapplyingdesigrbased research as an educational research
methodology. These six principles align with the context of the research project within the

BPM program(seeTable 2).

Table 2 Alignment ofDesignbasedResearchPrinciples

Best Practice for DesignBased Research
(Anderson & Shattuck, 2012)

Alignment with BPM Research Context

1. The research is situated in a real educational
context.

2. The research focuses on the design and testing
of a significant intervention.

3. The research uses mixed methods.

4. The research involves mutiple iterations.

5. The research involves collaboration between

researchers and practtioners.

6. The research evolves design principles.

The research is situated within an education
institution and conducted with students involved
in the BPM program at the Queensland
Conservatorium Griffith UniversityOs Gold Coast
Campus.

Limited formal on-demand support for music
technology existed prior to this intervention. This
made the intervention a significant shift in the
available support mechanisms for students
learning popular music production.

Information is gathered using mixed methods
through surveys and focus groups with students.
Interviews are also conducted with staff to
provide the view of course facilitators, who are
also experts in their respective fields.

The project was conducted using multiple
iterations and commenced with a pilot study
during 2015, with further testing of the design
principles during 2016 and 2017.

Consultation between staff and students relating
to the development of the on-demand resources
is a high priority for the project. Staff and student
perspectives were incorporated into the research
methods and the final development of design
principles.

The primary aim of the project is to deve lop
design principles for evolving technologically
shared resources to support students learning
popular music production

The next section will present an overview of the theoretical perspective of the

research. It will then present an overview of the research methods employed during the

study; the stages that tletudymoved throughas well as the dateollection and analys

methods.
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3.4 Overview of Theoretical Perspective

The theoretical perspectives of objectivist and subjectivist respasvidethe basis
of many forms of researcfbjectivist aligns with the quantitative research methodology
and subjectivist with thqualitative oneWithin the field of education, research is
underpinned by these twmaradigmswhich have developedlith conflicting ideas(Gage,
1989. Contrasting philosophical perspectives about the nature of society and how research
should be approached drive this conflict. While modernist thinking views society as a
predictable state, pestodernist theorists view society as being in a constar atdiux
(Holden & Lynch, 2004)This has had a major philosophical impact on what form research
should takgHolden & Lynch, 2004)Despite the polarised views on the topiixed
method are also often employed to conduct education research dependimg suitability
of the topic(Cresswell, 2008 One of the begpractice criteria for desighased research
suggested byinderson and Shattuck (201i8)the use of a mixethethods approach to
conduct the research. It has been argued that quality reseénetresult of a combination
of solid procedures, aimand results that are beneficial to the wellbeing of people
(Hostetler, 200 It has also been recognised that quality research should be concerned with
how the results of the research will be used] what understanding will be gained from the
results of the resear¢hlostetler, 2005)Based on these idealdesigrbased research offers
a solid procedural base to guide the research predess usinga number of specific

researchmethodgAnderson& Shattuck, 2012; P. Bell, 2004; Joseph, 2004)

Designbased research provides a strong famuthe design proceswith the
intention to deliver new pedagogical approad#aslerson & Shattuck, 2012; Joseph,
2004) Situating the research in an authentiatext demonstrates that researchers using
designbased research are motivated to provide improved outcomes for students. These
motivations align with the context of this research project, wtiergoal is to develop
design principles that assist withetdevelopment a#ffectiveon-demandobedagogical

support for studenwngaged irpopularmusic production. Through providing a solid



THE DESIGN PRINCIPLES OF OIDEMAND LEARNING: 65
A DESIGN-BASED RESEARCH STUDY OF EDUCATIVE PROVISIONIN® POPULAR MUSIC PRODUCTION

procedural base for conducting the research, ddsged researchill deliver results in this

context.

3.5 DesignBasedResearch Methods

Typically, designbased research uses mixed methods to conduct induiderson &
Shattuck, 2012)in the social sciences the use of mixed methods has become a common
methodological approadBryman, 2012; Cresswell, 2008t haspreviausly been
recognised that the paradigms of objectivist and subjectivist methodologies have been
deemed incompatibléhoughoverlap does exist between théBryman, 2012Gay &

Airasian 2003. While debate has continued over the opposing methodologh#t a
towards combining the approaches of quantitative and qualitative research is also being
strongly arguedOnwuegbuzie & Leech, 2005; Sale, Lohfeld, & Brazil, 2002jis has seen
the use of mixednethod increasingly being viewed as an acceptable owtf delivering

quality research, particularly in the social scien@&ryman, 2012; Creswell, 2008)

The use of mixed methods offex comprehensive overview of the design principles
to be considered for supporting student learning in popular musiagirod. Itdoesthis
through delivering multiple perspectives on the research questions. Because the iesearch
situated in a higher education institutitimere are many perspectives that can be drawn upon
through the use of a mixedethodsapproach Student surveyprovided asnhapshot of
attitudes surrounding the research questions.Wagcombined with the irdepth
perspective on the design principles ofdemand learning resources elicited through
student focus groups. Staff interviews contrilouttethe development of design principles
for the research projeawith staff involved in these interviewsmingfrom a variety of
backgrounds. While aitaff interview participants have been involved in teachisittpin the
BPM program, these staff also had an extensive history of involvement in the music
industry. The combination of these perspectives should contribute to the development of an
objective study through incorporating multiple perspectives on the resagstions\Wang
and Hannafin (2005uggestedOusing a combination of methods, data from multiple

sources increase the objectivity, validity, and applicability of the ongoing researchO (p. 10).
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The use of mixednethod in a desigrbased research framewdrks the potential teealise

the aims of the research.

Designbased research uses multiple iterations to adapt and reflect on the pedagogical
interventions used in the reseafémderson & Shattuck, 2012nd is regardeds a useful
methodology for resean surrounding Otechnology enhanced learning environn(@vies@

& Hannafin, 2005, p. 5)The advantages afsingmultiple iterations for research into this
areaincludethe development, testingnd refinement of principles in an evolving area

(Wang & Hamafin, 2005) However, one of the challenges of desigised research is
incorporating the multiple iterations of the research cycle because of limitations on resources
and researchefg\nderson & Shattuck, 2012; Kenne@ark, 2013) Consequently, one of

the limitations of this methodology is that it is dependent on the continued support of the
leadership and staff at the Queensland Conservatofihesupport for this project was
favourable, withoverallsupport for the expansion of blended andina madels of

educatiorexistingwithin theuniversity.

Some limitations of desighased research have been anticipated, which is an
important consideration for the development of a robust research design.-Dasegh
research needs to account for Oobjectivélability and validityO throughout the course of
the projec{The DesigrBased Research Collective, 2003, p.R@searchers in the area
often have to act as the Oadvocate and criticO and this can present challenges for remaining
objective(The DesigrBased Research Collective, 2003, p.Bgrab and Squire (2004)so
suggest this by asking, OWhat counts as reasonable and useful warrants for advancing
assertions investigated through this type of research?O (p. 3). This criticism is a recurring one
in the area, but one that should be counteracted through effective researchTdesign.
DesignBased Research Collective (20@Bjggest that one way dbingthis is through
structuring the research design in such a way that it Otriangulates multiple sodrkiesis
of data to connect intended and unintended outcomes to processes of enactmentO (p. 7).

Lincoln and Guba (1985) argued that the validity of research in the social sciences could be
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measured by the trustworthiness of the study. They suggest ftariaccan be used as a

measure of the trustworthiness of the research.

1. Credibility: which is a measure of how believable the findings are.

2. Transferability: how transferable are the findings to other contexts.

3. Dependability: are the findings applicableottier times.

4. Confirmability:to what extent has the researcherOs opinions intruded on the

findings.

These criteria are used to measure the trustworthiness of this research. Although this
research project uses mixed methods, the study itself is alignedwétitative social
research. It has been argued that social research should be measured with different standards
from those of quantitative researchers (Bryman, 2029. credibility of the study can be
interpreted through the resulting design principles, many of which aligned with other
literature. The transferability of the study demonstrated that it could be applicable to other
contexts of music education. This wascareiteratedhroughthe literature. The
dependability of the study is time and place dependent. The shifting focus of technology
means that these design principles may become irrelevant as technology changes. The bias of
the writer as a member of thisramunity could never be completely eliminated, but all

reasonable effort was made to remain impartial during the research.

In this researchriangulating thedata fromstudentsurveys studentfocus groups and
academicstaff interviewsallowed a pragmatiapproach to delivering the research outcomes.
These perspectives were thefinedinto design principles to form the basis of the project
before moving into the subsequent iteratidifse credibility of this study can be measured
through the findingOpplicability to the design of edemand learning outside of formal
education environmentBuring the research design process surveys were created, and then
shared with academic supervisorgetwsure the design of the surveys were appropriate to
facilitatethe aims of the studyhe outcomes of the pilot study were also shared with
academic staff during a seminar, where they were given an opportunity to validate the data

collected.
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3.6 Research Participants

The participants in this research are students and academic staff involved in the
Bachelor of Popular Music (BPMyvhich is delivered on the Gold Coast campus of the
Queensland Conservatoriu@riffith University. This involves approximately 120 students
andfifteen staff members, working in a purpédsailt facility of recording studios and pest
production facilitiesThroughouthe BPM program structuréne major study course Popular
Music Production is core to all student activiti8sudents participate in this course each
semester, with the courses Popular Music Productiérictming their major study
component of the prograrnfthroughout tesecourse, BPM students use recording studios
and music technology to develop portfolio reiags of original materialThe research
process was conducted over 3 years and involved as wide a range of participants as possible
to gain multiple perspectives on the topic. Participaitiotihhe research was open toyalar
levelsof the program (%, 2", 3 year and honourspecause the aim of the research was to
develop design principles for learning resources to assist students at all stages of the degree
program. A number of BPM students from across all year levels of the program participated
through surveys that were conducted to gauge a range of student impressions on the subject.
Twenty-nine students participated in survey one, fdoyr partiépated in survey two and
thirty-six students participated in survey thrEghtacademic staff alsparticipated in the
research process. These staff participated in formal interviews in which they were asked a

series of questions regarding their impressions on the topicdémand learning.
3.7 Stages of the Research Project

The research project elved through five stages to enact the research as detailed in
Table3. The first stage of the project began with the developmenteaxfearch plarDuring
this stage the project structure was conceived, and planning for the development of on
demand resaues took place. Stageof the project involved conducting a pilot study where
onrdemand resources were developed and sharedBRithstudentsThere were two

surveys andne focus grouponducted with the BPM students, whilgerviews were
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conducted wh eightacademic staffResearch during this stage of the project developed
some initial design principles through gathering data on the staddrdtaffperspectiveon

the resources used to support learnmgopular music production

Stages of the project refined the design of thedemand resources based on the
initial design principles established during the pilot study. In response to these design
principles the mobile phone applicatierBPM Studios- was developed to distribute the
on-demand information. After the initial development of the BPM Studios mobile phone
application it was shared with the sample group for evaluation. These students were asked to
offer their perspective on the design of the application béfevas releasetb the rest of
the cohort. Stagé of the project involved the release of the refined application design to the
BPM students. This stage also involved conducting research with these students to refine the
design principles surrounding the mobile applwatiThe final stage of the project involved
analysis and evaluation of the project as a whole, including the development of design
principles based on the three iterations of the research project. The stages of théspmject
Table 3)follow the method sggested by desigbased researchvhich identifiesa cycle of

design, evaluatigrand delivery of technological support initiatives.

Table 3 Sages of théresearchProject

Stage 1: Project Development January 2014 to December 2014

1. Research Planning
2. Develop on-demand resources

Stage 2: Research lteration 1: Pilot Study January 2015 to December 2015

1. Conduct pre and post project surveys with BPM cohort

2. Conduct student focus group with ten BPM students
3. Conduct eight academic staff interviews
4. Evaluation of pilot study data
5. Development of initial design principles
Stage 3: Research lteration 2: Mobile Application Development January 2016 to December 2016

1. Design of on-demand resources informed by pilot study

2. Development of mobile phone application BPM Studios

3. Conduct student focus group with four student s from
BPM cohort

4. Refine design of mobile phone application BPM Studios

Stage 4: Research lteration 3: Mobile Application Evaluation January 2017 to June 2017

1. Deliver BPM Studio mobile phone application to digital
stores

2. Conductone student survey with BPM cohort

3. Conduct one student focus group with four students from
BPM cohort
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Stage 5: Analysis and Evaluation July 2017 to April 2018

1. Final evaluations of the research project

2. Development of design principles informed by the
research

3. Final write up of study findings

3.8 Pilot Study Research

Stage? of the project was a pilot study, which ran during 2015 to evaluate student
engagement with a range of-demand resource delivery methods. This research focused on
a range of specific initiatives to address the research question and measure the ithpact of
intervention. Thistagewas also conducted to evaluate which delivery method was

supported by students, to foumatethis fundamental design principle.

Within the BPM program there had been some ongoing technical issues surrounding
the use of the mording studio, and the majority of these issues aeduwvith first-year
undergraduate students entering the program. During the pilot study a range of basic
equipment and music technigues were identified related to this issue. These topics were
addressethrough the development of video and screapture resources shared with the
students. The resources were initially deployed to an organisation site developed for the
project entitled the Popular Music Studio Resource, which was delivered through the
learning management system Blackboard. Other delivery methods were also incorporated
into the design. The resource videos were shared using the Apple application IBook. This
IBook was made available through download via the organisation site, as well as being
placed on the desktop of the studio computers. The resources were also shared via a
Facebook page andYaouTubechannel to allow students a variety of ways to access the
resourcegsee Figure 1)Networked learning can play a significant role in musiccation,
with many studies identifying the potential of this as a means of augmenting learning
(Cayari, 2015; Waldron, 2013a, 2013b, 2016; Waldron, Mantie, Partti & Tobias, 2018). The
students within the BPM program engage with each other, staff and ahnoungh a

Facebook page where the-lime and offline community intersect. Providing access to the
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onrdemand resources through social media could provide further opportunities to interact

and discuss issues surrounding music technology.

Download

Blackboart
On-Demal

Learning
Resourcg

FacebooK

Figure 1 On-demand resource delivery

3.9 DataCollection Methods

Three methods of data collection were used to conduct this research: mujeeys,
focus groupsand interviewgsee Figure 2)Surveys are often used in education research to
describe trends anidentify attitudegBryman, 2012; Creswell, 2008yhe surveys for this
project were designed to gauge student engagement with utilising-tlemand resources,
and to further the development of the delivery methods and cofitest.were created by
myself as the researcher and evaluated by my academic supervisors to increase reliability.
They focused on how the students utilised the resourcesramidat improvementsouldbe
made to the structure ofrdemandesources to maximise student engagemerasé
surveys usetlikert scales to measure attitudinal responaedjncluded some open
guestions regarding the resource progcte penended questions allow researchers to let
the participant guide the conversati@ryman, 2012; Creswell, 2008n total, three
differentsurveys were conducted with a range of students from across the cohort during the

project.

Two surveys were conducted during the pilot study, gathering background information

and student impressions on how they savddlemand educain. These surveys were used to
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investigate the idethatthey would utilise this kind of initiativel he first surveywas

conducted at the commencement of the pilot studya#t created by myself as the

researcher, analsked ten questiorte develop some background knowledge of student year
level, previous experience with music technology, technical ighegshad facednd other
relevant background information. The second survey was conducted at the end of the pilot
studyand asked sevequestions. The aim of this survey was to identify student awareness of
the ondemand resources, types of information accessed and delivery formatissiThe
surveywas conducted aline through the learning management system Blackboard. It was
open tostudents from all levels of the program, who were free to participate or decline
participation. The second survey was conducted in paper forms. #lseasreated by

myself as the researcher and wpsmto students within the program and distributed during
the assessment period at the end of the semester. Students were given the option to
participate if they were interested. Both of these surveys used yes/no resputiskert

scales.

The third survey was conducted at the conclusion of the project iwdbrgs from
across the program. It was done as a paper based survey and students were all offered the
opportunity to participate if they were interested in offering an opinion on toemand
resources. This survey used five question®tal. Two quesbns were open questions, two

were likert scales and two yes/no questions.

Data collected from the surveys were analysed using both bivariate and univariate data
analysis techniques where appropriate. Univariate analysis presented an overview of the
centrl tendenciedispersionand frequency distribution related to student usage of the
resources, and student attitudes to how thdemand resources were structured.

Information related to these research questieasalso amlysed using bivariate analgsi
with the results analysed to identify relevant trefdsgs analysis explained relationships

between the studentOs year level and their attitude regareiegnamd resource delivery.

Focus groupwerealso conducted during thiesearch project hefirst focus group,

conducted during the pilot study, was convened via social media in sgectured way
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through the creation of a Facebook grotipis focus group was asynchronous and

conducted over a period of two weeks, with students commenting tivegmad the

opportunity to engage with the conversatiBocial media is being used increasingly

connect with students and create a sense of communhtigher education institutions

(Dawvis lll, Deil-Amen, RiosAguilar, & Gonzalez Canche, 201Z)his Facebook group was
used to facilitate an informal discussiaiboutthe project, with questions posted dril
participants then asked to contribute their opinions on the subject. The use of a focus group
allowed the participants to drive the discessising both structured and sestructured
guestions, with theemistructuredquestions allowing the participants more flexibility to

guide the topics.

There is a high level of interaction between alumni, current studerdsstaff within
the programhrough social media, making it a fertile space to engage the participants in
discussion surrounding the project. Considerations regarding the sample of students invited
to participate in the focus group interviews were relevant to ensuring the credibtlity
research. This meant that having representatives from the various year levels of the program
was a fundamental consideratidrecause design considerations could differ based on the
specific needs of each graupne method that is commonly usedjiralitative research for
selecting research samples is purposive sagplhis samplingechnigueallows the
researcher to choose participants with relevance to the research questions to be answered,
while ensuring that key characteristics are varied ghaa gain different perspectives
(Bryman, 2012Creswell, 2008)This research project required an even spread of
participants, with specific characteristics related to the cohort. Because of the time and
budget restraints of the research project, a mivecsample 010 students were asked to
take part in the focus group. Representative characteristics of all of the recognised groups
were considered while choosing the potential pool of participants. This method of sampling
aligns strongly with the aimg the research, because it delivered a sample from a cross
section of perspectives. For the purpose of this study anrepegsentationf students from

each year level of the BPM program were invited to participate in the researghilofhe
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studyfocusgroup was conducted at the conclusion af stage of the project to assist with

the development of initial design principles for delivering these resoltidss approval

was sought and granted to conduct the focus group throudtatedoolsite. Paitipants

were free to withdraw from the focus group at any time and no participants were directly
identified during the research, as it was conducted as a closed group, with only participants
and researchers involved. The data collected from this focup gvas collated as text and

thematically analysed to identify recurring themes.

Other focus groups were conducted throughout the research project. A focus group
was conducted to evaluate the initial design of the BPM Studios mobile phone application.
Thisfocus group provided feedback on the design elements of the application before it was
released to the student cohdrhis focus groupvas open to all interested students within the
program, and was conducted faoeface with the four participants who luateered to
participate. The audio recordings of thede group were transcribed and thematically
analysedA final focus group was conducted at the conclusion of the project. This focus
group discussed usage of the mobile application after it had been in use by the student cohort
for one teaching periodhisfinal focus group was conductedth four studentsén faceto-

facemodeand the audioecording transcribednd thematically analysed

This research used thematic analysis as a methodological basis for the analysis of the
qualitativedata collected through the online focus groups. Thematic analysis is a framework
for the analysis of qualitative data through the identification of themes and sub themes
emerging from researdBryman, 2012; Denzin & Lincoln, 2005; Gay & Airasian, 2008)
this case the thematic analysis was conducted of the group conversationscgéittuaigh
Facebook. The analysis then developed a matrix through the identification of core recurring
themes occurring during the focus groupseSddatawerethen used to represent the sub
themes emerging from the research. The thematic analysiserfgeés detailed student
perspectivallowing for the development of design principlesdefiveringon-demand

resources
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Interviews were conducted with eight Queensland Conservatorium staff members to
gain their perspective of eslemand education, andwdhey saw this area emerging.
Interviews are a rich source of data for qualitative resg@gman, 2012; Creswell, 2008)
These interviews specifically sougstaff members@erspectiveon the effectiveness and
role of ondemand educatiothe design pinciples they felt should be incorporated in this
area, and the characteristics and technology education requirements of popular music
students. The interviews were condudiadards the end of the pilot study to assist ki
further development of thesources and to provide a background perspective on the student
cohort.These interviews were conducted in person, with the interview recorded for the
purpose of later transcriptiohe researcher was a colleague of the academic staff
members. Ethics gpoval was sought for the interviews, with the anonymity or participants
provided and informed consent granted by the particip@uiding and thematic analysis are
common methods for analysing interview dd@ayman, 2012; Creswell, 2008; Denzin &
Lincoln, 2005)andall of the interviews conducted with staff were coded using thematic
analysis to identify recurring themes. This was used to lead to the development of the design

principles for delivering and creating-olemand resources.

RESEARCH ITERATION 1: PILOT STUDY

¥student Focus Group
¥Pre-Delivery Student Survey
¥Post Delivery Student Survey
¥Academic Staff Interviews

RESEARCH ITERATION 2: MOBILE APPLICATION
DEVELOPMENT

¥Student Focus Group

RESEARCH ITERATION 3: MOBILE APPLICATION
EVALUATION

¥Btudent Survey
¥Student Focus Group

Figure 2 The esearchmethodsemployed across three iterations of the study.
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3.10 Designlterations

Once initial design principles weestablished through the pilot studlye resources
were refined and developed to allow further testing with the students. Durirggettésof
the projectthe emphasis shifted to delivery methods, as many certedtformatrelated
design principles had already emerged from the pilot study. The creation of a Facebook page
for sharing technical information was a primary focus, as wasérelopment of refined
iBook content and other applicable resource video content. A mobile phone application for
linking the content from th¥ouTubechannel and the Facebook page to a centralised mobile
access point was also developed and deliveretbwoly the delivery of these learning
resources more research was conducted with the student cohort. Students were given the
opportunity to participate in a focus group to evaluate the initial design of the mobile phone
application. This focus group wasagkto evaluate and refine the initial design before it was
released to the cohoithe focus group was conductedpersorwith six students, two from
each year level of the program. These focus groups were recorded, transeribedded
using thematic malysis(Bryman, 2012}o refine the design principles related to the mobile

phone application.

The mobile phone application was then released to the Apple iTunes and Google Play stores
to allow it to be downloaded by BPM students, and was promotedstutient cohort during the
first teaching period of 2017. At the conclusion of the teaching period another focus group was
convened with students from across the BPM progféuis focus groupvas open to students from
all year levels to assess the impadhefapplicationand further refine the design principles behind
this learning tool. The focus group was once again recorded, transcribed, and analysed using
thematic analysis. A student survey that included Likert scale questions to measure attitudinal
responses and open questions to allow students the opportunity to comment freely on the topic was
also conducted with students from across the program. Once again, analysis included univariate
data analysis of the attitudinal responses and thematic armdljmsresponses to the open

guestions.
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3.11 Ethical Considerations

Ethics approval for the conduct of this research was sought and granted during the pilot
study stage (QCM/14/14/HREC). This approval was then extended to cover further testing and
iterations of the research cycle. The primary considerations were thindetéihformed
consent procedures, data storage, the anonymity of participants, and the communication of
results/reportingTheinitial ethics approval covered condwéthe pilot study focus group
throughFacebookConducting research through online Bomments has its own set of
particular issues that need to be considered (McKee & Porter, 2009). Privacy and the
mechanisms for seeking informed consent from the participants of online focus groups also
requires consideration, as these can differ frore-fadace researc{Bryman, 2012)In this
casethe focus group was hidden from public view and required informed consent from the
participants to take parthis was done to maintain the privacy of the participants and their
opinions as much as possikdiéone of the discussions involved anything of a sensitive nature,
but just general discussion regarding the use of tideamand resources. The participants all
agreed to share their ideas, though they would not be identified and were under no obligation
to participate in the processhe informed consemntas managed through email
correspondencsyith students agreeing to participate in the resegargject andthen added to
the private group hosted on Facehobike other focus grogpsurvey and staff inteiews
were conducted in person. The interviews and the focus group were recorded using a portable
audio recorder and transcribed for analysis. The participants were given information regarding
the research and their rights as participants, aligned vhiibaéprocedures. The participants in
this aspect of the research were given the option to withdraw from the study at any time and
guaranteed they would not be identified in any way as an outcome of the research. These
participants all completed informedrsent, agreeing to participate in the study. These

processes were also followed for the survey participants.

The next chapter of this thesis will cover the pilot study, which was conducted to

develop some initial design principles for developingdemand resource support. The pilot



THE DESIGN PRINCIPLES OF OIDEMAND LEARNING: 78
A DESIGN-BASED RESEARCH STUDY OF EDUCATIVE PROVISIONIN® POPULAR MUSIC PRODUCTION

study was an important stage of the research process, as during this the delivery format was

trialled to develop one of the fundamental design principles.
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Research Iteration 1 Pilot Study

4.1 Pilot Study Overview

During 2015 a pilot study was conductecktgloreinitial design principlegor
onrdemand resources to support students learning skills in popular music production
The primary aim of the pilot study was to evaluate delivery madesaffirm subject
matterfor the development of edemand resource$his evaluation would provide
some fundamental design principles for sharing information with the student cohort.
This project focussed on the use ofdemand resources to assist studeuitisin the
BPM program with learning fundamental skills related to recording studio operation,
and to increase their overall knowledge of music production. The pilot ptodyessed

throughfive phases

1. Conduct pre and post project surveys with Bédhort

2. Conduct student focus group with ten BPM students

3. Conduct eight academic staff interviews

4. Evaluation of pilot study data

5. Development of initial design principles

The pilot studyincluded formal interviews with academic staff members

delivering theBPM program. These interviews together with the student surveys and
focus group were analysed and distilled to establish the preliminary design principles to

passage the project towards the next iteration of design principle development.

Fundamentaskills shared via the edemand resources were identified
through consultation with academic staff delivering the BPM program. This was

combined with anecdotal student discussions regarding aspects of recording studio
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operation and music production, withetresources to be created focussing on the

development of a range t#arning resources to support BPM students.

The planning identified that resources covering music production techniques
including microphone selection and placement, mixing technjgureother relevant
music production fundamentals related to recording studio operation and audio
engineeringwould be ofbenefitto thestudents. However, it was recognigbdtthere
should also be a strong emphasis on sharing technical informatitedridadhe use of
audio equipment and software found in the recording studios. These resources were to
include comprehensive overviews of DAW operation, Pro Tools hardware

configuration, audio patching, and outboard audio equipment operation.

Resources we developed and then delivered to students based on this initial
research planning.he resources wett video tutorial presentations aBdcreen
capture videscreated by Queensland Conservatorium staff. In total there2vere
videos created for the gject, covering the identified areagich incorporated
overviews of lasic recording principles including microphone selection and placement
for recording a range of instrumerstisch aslrums, electric, acoustic and bass guitars,
vocals andgeneramicrophone theorySome titorials coveedan overview of
operation of the Digidesign C24 control surfaeehich included the features and
operational aspects of this central piece of equipment. Other tutmiddessethasic
operation of various pieces of harare equipment found in the studios including a
range of audio pramplifiers and compressorButorialsdealing withthe configuration
of software and hardware interaction inadglayback engine settings for Pro Td0ls
DAW software and inpubutput coniguration for the Avid hardwafaised to get audio
signal intothis software.Screencapture video demonstrationsvered lsic mixing

principles and use of audio phiigs available in the facilityOther &emonstratios

! The Digidesign C24 control surface is a tool used to enable audio mixing functionality through
controlling DAW software.

2 Avid hardware used in the BPM recording studios is the HDX recording system, which
converts analogue audio signal to digital.
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includedpatchingaudioand runnincgheadphone distribution systems in the recording

studios.

Sharing of these resources then occumedultiple ways, which allowed
students options for accessing thedmmand informationlenkins, Ford and Green
(2013) discuss the potential of OspreadatgldiaO within the context of participatory
culture.This refers to new media environments, which promote the circulation of media
through larger communities and networks. This project combined the use of formal and
informal environments, seeking to idegtthe most engaging delivery methods for the
cohort.The delivery methodsialled includeda YouTubechannel created for the
projectthat allowed the video resources to be easily shared and embedded in other
media formatsA Blackboard Organisation Siteas developed to investigate if students
would engage in using the resources through a traditional learning management system.
A mediaembedded iBookvas designethat allowed students to download the
resources to their mobile phone, laptoptablet.Thisresource s also madavailable
locally on the studio computers aimdthestudent computer lalThe use of a variety of
delivery methods was deliberate and designed to test how students engaged with using
the ondemand resource$he school Facebook pagBPM noticeboard) was another
means of sharing these resourdd®e high level of interaction that the school
demonstrated by engaging in the use of social media such as the Facebook page was

viewed as a potential means of sharingdemand resources Withe group.

4.2 Student Survey One

A surveyof ten questionsvas conducted to gauge student support for the use of
onrdemand resources to support their project work in the recording studio following the
delivery phase of the project. The survegsepento all year levels of study within the
BPM program. This was because the generic nature of the research topic was
transferrable to all year levels, though the resources were aimed at delivering

fundamental concepts at this early stage. The survey prinsarilyht attitudinal
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responses, though one open question was included in the surieguiMey was

designed to:

1. Provide background information on the BPM cohort and their previous
experience with music technologhhis was incorporated to inform the design
principles by assessing the level of competency thdemnand support
resources were catering to amongst the cohort. Through assessing the intended
audience of the resources more effective design principlesecdeveloped.

2. Investigate the perceived frequeratywhichstudents experienced technical
issuesThis was investigated to test the hypothesis that students were
experiencing difficulties and required additional support. This question also
helped to infornthe design principles by assessing the type edemand
resources required by these students. Technical issues within the BPM student
cohort often follow common themes, so if students reported they were having
issues, then edemand resources should ingorate particular types of
information.

3. Consider what delivery methods students might feel are valuable or more
engaging to thenThis fundamental question would assess what delivery
methods would be pursued in the subsequent iterations of the resedech pro
This is a fundamental design principle and would inform the format of the on

demand resources to be pursued through the project.

4.3 Student Survey Two

After the resources had been availabletifier duration of onsemestera second
survey was deligred. This surveincluded five questionandwas designed to assess
student engagement with the-damand resources, preferences for the type of
information sharedand any potential preferences for the delivery methodsinseder
to investigate studerngagement with the resources to understand usage and inform

the development of design principles. This information was supplemented with a
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student focus grouponducted witha purposive samplef 10 students from across the
BPM cohort. The focus groupagicipants were asked a series of questions related to

how they felt about their learning in this argeluding:

1. Their experience of learning to operate a recording stiidhie.question
specifically asks if they felt it was challenging for them, tofinfdhe research
regarding the need for additional support to assist students learning skills in
popular music production.

2. When they felt they learned most effectively, whether this was during lecture or
project work.Once again this question was askecesi the hypothesis that
students were predominantly learning these skills when they were required to
operate the recording studios as part of their popular music production.

3. Whether having access to-demand resources had helped them learn some of
the tehnicalities involved imusic technologyThis sought explicit connection
with the studentsO desire to engage withemand resource support for their
popular music production activities.

4. What they considedrelevant to making the edlemand resourcesare
effective.This question sought information to refine the design principles used
during the pilot study. It would assist with evolving the design into the next
stage of the project.

Theanticipatedoutcomes from the research at this stage of the progreto
establish a background to the cohort, as welb@&xplorewhetherthese students felt
incorporating ordemand resources would support their learning in this area. Thaf aim
the pilot studywas toestablishinitial design principles for the delopment and

delivery of ondemand resources support these students

4.4 Student SurveyOne: Response

The first survey used a seriesldfquestions with &ikert scale to measure

attitudinal responses, and one open question where students could tgiressn
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ideas. In totgl36 students participated in this survey from a potential cohort of 125
studentsrepresenting 28.79% of the student congfiile thisresponseate is not

ideal, all efforts were made to increase the participation rate of the student cohort in this
survey.lt has been suggested that response rates similar to this have validity within
research (Bryman, 2012)he responses that were gathered oftembited central
tendencies that were close in the nature of their response. This survey was conducted
early in the teaching period and shortly after the release of tdemand learning
resources. Itsajorfunction was to evaluate if the BPM studefati$ that ondemand

resource delivery was relevant to them.

Questiononeasked:OVhat year level of thBPM program are you currently
enrolled in®The survey hadreeven spread of respondents across the three year levels
of the undergraduate program, IWg89% ofstudents participating in the survieging
from first year 33% from second year, and 28% from third y&scause the resources
at this stage of developmentrelargelyfocused on fundamentals, it was anticipated
that engagement would be higheth the firstyear cohortandone of the initial aims
of the project was to support firgear students with transitioning into the program

through providing additional support in this area.

The second question asked studentate their prior experiaxe-- from very limited
experience through to highly experiencedith recording studio equipment before
involvement in thaBPM programjwenty onerespondents identified as having very
limited or limited prior experience, witlivelve of the respondesidentifying as having
some prior experiencegeFigure3). Some students noted that they had Osome
experienceO in the area prior to entering the program, though through prior experience
of working with students in the program it has been recognisedptfi@irexperience in

this area isn factlimited. The focus of the BPM program is on the development of
potential singexsongwriteg/musicianswith a smaller number of students fully

focussed on learning skills in audio engineering and music produttierstudents

who develop a flair for this area usually develop as they move through the program.
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Figure 3. Previousrecordingstudio experienceof students in Survey One.

The next question asked students about their experience with technical protliéshs
using the studigthirty of the studentsurveyed had experienced some form of technical
difficulties while using the studios¢eFigured). This result reiterated the focus on the
development of resources to assist students with commonly expetiesces. It also

reinforced the need for some form of support to help students through these events.
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Figure 4. Technicaldifficulties experienced by studentsing therecordingstudios

A series of questionthensought information about whether studethisughtthey
would use ordemandesourcesf they were provided. It also asked if théapughtthis

would help them to learn these concepts, and when they thought they might use them.
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When asked if the studentdtfeney would use omlemandesources to support them in

this areathirty-onestudentssaid that they were either highly likely or likelydo so

(seeFigureb).
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Figure 5. Potentialstudentengagement witlon-demandesources

The BPMstudentavere also asked if thdglt that this approach could be valuable to
their learning to whichthirty- threeof the respondents either strongly agreed or agreed
that the use of edemandesources would help them to learn to use the recording
studio more déctively (seeFigure6). This high response affirmed the hypothesis that
student support for the use of-demand resources would be strong. This was also

supported by the response to the next question, which related to the context of student

use of ordemand resources.
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Figure 6. Studentperceptions obn-demandesources

The survey participantsere then asked when theéyoughtthey would access the
resourcestwenty-threeof the studentgarticipating in the survey indicatdioat they
would use thikind of resource to help them when necesssegKigure7). The
responses to this seriesgfestionsuggestedhat a considerable number of students

agreed that odemand resources are relevant to their development.
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Figure 7. Informationusagepatternsfor students.



THE DESIGN PRINCIPLES OF ODEMAND LEARNING: 88

A DESIGN-BASED RESEARCH STUDY OF EDUCATIVE PROVISIONIN® POPULAR MUSIC
PRODUCTION

The next question asked students about their preferred methods for the delivery of on
demand resource$his question was asked to inform one of the basic design principles
for onndemand resource delivery. A number of delivery meshwat been used during

the pilot study to assess what students considered would be the most useful and relevant
to them. In this questiostudents were given the opti®af downloading to mobile

devices, accesgy via social media, through the Blackboaedining management

system andor via the local computer. Overafifteen of the studentsndicatedthat a

download to their preferred mobile device would be their preferred opttorthis

having the highest response ratéth Facebook and Blackboarglaying similar

preferences atineandsevernrespectively geeFigure8).
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Figure 8. StudentsCetivery methodpreferencegor on-demand resources.

The majority of students responded that download to laptop or mobile device was the

preferred delivery method.

Along with the questions seeking attitudinal responses, an open question was

presentedo give studerstthe opportunity to guide the conversatidhis question
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asked OWhat sort of resources do you think would be most useful to support you in
learning to use the recording studio and music produgficFhe responses to this
guestion were analysed using thematic analysis, to identify recurringiiese

Appendix A Pilot Study Thematic AnalysiSable A1).This question was asked to
inform some of the initial design principles related to the types of information relevant
to the student cohorThere were two main themes that emerged from the tliema
analysis. The first theme suggested that students needed support in the area of
troubleshooting equipmen®ne student commented that they would find helpful
Oinformation on what to do when settings have been changed, or equipment isnOt
working as it sually doesO. Another student suggested, OA tutorial on how to trouble
shoot for things that arenOt working on the studio, and what you can try to find whatOs
causing the problem®he secondheme was requests for basic-sptprocedures,

which detailed sidio-specific equipment usagsuggestions included Otutorial videos
and/or PDF documents with basic-sgtguides, basic EQ and compressor settingsO.
Other ideas that were presentedudedOstudio specific information such as creating
headphone sends@ommon setip procedure that featured in many of the responses.
These responses aligned with some of the development of the initial batch of on
demand support resources. Theyfirmedthat one of the main considerations related
to the development of digs at this stage was to provide support through the

development of troubleshooting and basielgetesources.

In summary, fom this initial survey it was established that there was support
among these students for the development edemand learningpportunities. There
was a recognised need to deliver information that could assist with the information that
they needed in situations where they lacked basic skills. Survey responses also affirmed
that students in the context of this form of informatiefivekry preferred to use

personal technology devices.
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45 Student Survey Two: Response

The second survey was conducted with the BPM student cohort after the
resources had been available for a fiediching period during the pilot studiyhe
purpose of this secorsiirveywas to review the projectOs progress to date, with specific

questions in mind. These questiaovered

1. Whether students were utilising the provided resouias. would support the
hypothesis that cdemand resourcesane relevant to these students.

2. What types of information the students found uséfhls information would
contribute to the design principles for the next iteration of resource
development.

3. What delivery methodstudentgpreferredThis would provide viaable
feedback on the future delivery mode focus.

4. If studentsstill thoughton-demand resources were beneficial for learning
recording studio operatiofThis would also provide valuable information
regarding the relevance of the-damand support strategy

For this survey there were five questions, which uskittert scale to measure

attitudinal response. Students were asked to identify the yeainevbichthey were
enrollad, to allowbivariate analysis of the responses where applidatiiee questio.
Forty-four students participated in the survey altogether across the three years of the
undergraduate prografrom apotential of onéhundred and twenty fivegepresenting
35.19% of the cohort. Once again, there was an even response across the Igeafr leve

the program.

Following this,studentsvere askedf they had accessed the-demand resources
during the semester. Engagement with using the resources was the highest amongst the
first-year student cohort, witblevenof first-year respondentgpoting that they had
accessed the resourcemwever, many of the thirglear respondents had not accessed

the resourcegseeFigure9). Because of the nature of the content created for the pilot
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study project it was anticipated that engagement would begstroviththe firstyear

group as the pilot study was focussed on supporting these students with their transition
into popular music production. Consequently, thedemand resource tutorials covered
concepts and equipment used by this group. The majfrigspondents, representing
twenty-seven studenwsf the sample, did however access the resources, supporting the

relevance of ordemand resources for students learning popular music production.
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Figure 9. Studentaccess obn-demandresourcedy year level.

The next question asked the students if they thoughtieomand resources would be
beneficial to help them to learn recording studio operation. This was a follow up
guestion to a similamneasked during the survey conducted earlier insraester. The
students were supportive of the idea that resources of this type would be beneficial to
them while learning to operate a recording studio, ittiy-eight studentsesponding

that theyeither agreed astrongly agreed with the statemesag Figure D).
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Figure 10. Student perceptions of benefit ai-demandresources

The final survey question asked what information the students found the most useful
from the pilot study resources. Students responded that the information on recording
techiques was highly relevant to them, though a similar number felt that information

on control room equipment was usefsééFigure 11).
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4.6 Pilot Study: Student Focus Group

During this iteratiorBPM students participated in a focus gragpa part of the
research proces$his focus group was conducted-lime through a Facebook closed
group with a purposive sample of ten studehte text from these Facebook
conversationsvas copied from Facebook into a document, then thematically analysed
to identify recurring theme3.hefocus group sought to establish ardigpth
perspective of studerexperiencen learningskills in popular music production and to
establish the relance of ordemand resources in supporting this aBilarly to the
open question where troubleshooting came up consistently as a theme in the@tudents
responses, the idea of information that supported them with having technical
information ondemand wa once again evident. The focus group initially asked the
students how they felt about learning to use a recording studio. Was it challenging?
Some students found it to be relatively straightforward, while others highlighted that
they felt learning theseksls was quite challengingihe experience level of the focus
group participants was varied, because they came from different stages of the program.
Students can struggle initially to develop their skills, though for some their confidence
develops as themove into the second year of the program. This question was included
to support the hypothesis that-damand resources are relevant to students learning
skills in popular music productiaiseeAppendix A Pilot Study Thematic Analysis

Table A2).

One ofthe focus group participants noted, Oln first year it took me a while to get
my head wrapped around things. There is a lot of information thrown at you in a short
period of timeO. Another commented, Ol definitely wasnOt confident, or capable coming
into the course and it took me a long time to even get the basics downO. Other students
thought that while it was initially difficult to pick up a skill, it was not outside of their
ability. The participants in this focus group exhibited a wide variety of l@fedkill
development. This furthers the argument that the development of differentiated on

demand resources could be a relevant design principle for catering to these students.
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There are many points of differentiation that can be applied to the BPM cohort
supporting the argument that-demand resources need to cater for diverse skill levels

and focuses.

The next question investigated student perspectives about their learning processes
while using a recording studio. It specifically asked if the studetitthey learnt the
most while in a class lecture or during project wdrkis question was incorporated
into the research to test whether students felt that the majority of their learning came
through engaging in the process of popular music produd®esponses to this would
support the relevance of @temand resources through demonstrating that while lectures
were an opportunity to learn, many students were learning a great deal through applying
these concepts during selfrected project workThe responses were spltvenly
between the two opportunities for learning to operate a s{ad@Appendix APilot
Study Thematic AnalysisTable A3).The following comment by one of the participants
summarised their learning: Ol have definitely learned Froiin but | think | consolidate
information better while working on projects because you get to put the knowledge into
practiceO. Some of the responses also highlighted titaroand resource support
could provide learning opportunities to supplement tlegirning experience. This
reinforces that one of the key design principles is the function-deamand resources
to provide supplementary information. In this respectdemand resources cover
music technology processes not explicitly delivered duestures and tutorials. This

was commented on during the focus groups.

I have definitely had experiences where | come across issues in my own
sessions that hadnOt been covered in class, and | have had to either figure out
how to fix them myself, ask peopdeound or through Facebook, or even just

work around the issue if it couldnOt be fixed.

The varieties of ways that students were learning were demonstrated in a range of skills.
Much of what was shared throughout the focus groups indicated thepasitc and

contextual nature of the information that they were seeking. Often the participants
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highlighted particular pieces of equipment or popular music production processes that
they felt could benefit from edemand resource support. This was further

contetualised through thénal focus groupguestionwhich asked students directly if

they thought that edemand resources would help them to learn the technical processes
involved in recording studio sefp and operation. There was a lot of support from the
students involved in the focus group for this form of information sharing and the
provision of a supported learning environment. Once agantheme of

troubleshooting and basic equipment configuration came through as a major concern for
the studentg¢see Appendix A Pilot Study Thematic AnalysiSable 7).However, it

was the contextual, tagpecific, and supplementary themes that emerged from the

focus group conversations that were beginning to inform the design principles.

4.7 Summary of Pilot Study Findings

The pilot study sought to establish a starting point for sharirdeomand
learning resources with students within the BPM progreme. aims of the pilot study
wereto establishthe subject mattehat studentsonsideredvould be most beneficial
andthedelivery methods thegerceivedas relevant to them. It did this through
conducting the surveys and focus group to collect background information on the BPM
students. The various delivery methods were then tested andtsaftitedes to these
delivery methods investigated. The pilot study was the first stage of the iterative cycle
of resource development and testing thlibfeed the designbased research
methodologymodel The pilot study establisheshme background inforation on the
students to inform the development of design principles fatemand resources,
finding that 58.3% oftsidentssurveyechave limitedor very limitedprior experience
with recording studio operatiam entering the BPM program of studi/hile some
students found learning recording studio operation more challenging than others,
generally theravas a lot of technical information that could benefit them across the

program of studyA lot of these contextual and taskecific ideas were reinforceéd
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deliver a range of potential areas to cover throughdemand resources. The pilot study
also identified that aignificant number of students had experienced technical
difficulties while learning to use the recording studios. Often these technittelikdiés
came about because of lack of specific knowledge of studiopsptocedureslhis
identified taskspecific, problematic areas that required additional support. It also
identified the nature of supplementary resources that students felt coefit besir

development.

The data gathered through the pilot study led to the establishment of initial design
principles for sharing cdemand resources with students learrskif]s in popular
music productionThe project initially focused on the devetopnt of technical skills
required by students working through the first year of the program. While the content
created during the pilot study focused on supporting theyfgat student experience,
access to these resources was open to the entire BPvt.clii® participants in the
surveys and focus groups came from all year levels of the prograseddta was then
analysed to develop sorstudent design principlesmerging from the research. The

threekey design principles to be considered are as faliow

*Task Specific:On-demand resources should be formulated to cover

information related to troubleshooting and basielgeprocedures as a

fundamental consideration. This is because students have demonstrated that

these situations are the ones wherg tre most likely to engage with using-on
demand resources, often related to a range of specific sceffdni®sheme
developed throughout both the student surveys and the student focus group,
where many students indicated that they sasdemand resourseas fulfilling

this role in their learning.

*Mobile Device Compatible:On-demand resources should be made available

through mobile devices. Access to thedemand resources via application

% Unlimicon. Task.Retrieved from https://thenounproject.com/icon/1254389/
* Santos, PSmartphoneRetrieved from https://thenaproject.com/icon/966783/
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download for mobile phones was to prove to be the fudiseetion of the
project.The theme of mobile learning became apparent through student
responses to the surveys conducted during the research. During the survey the
majority of students felt that downloading to a mobile device was their

preferred access rde.

>Contextual: On-demand resources need to be applicable to the context of the
problem or task. The resources shared during the pilot study were primarily
video based, though atemand resource design should consider the most
efficient way of exchangminformation.The focus group indicated that they

felt that this efficiency of information transfer would speed up response times,

allowing them to solve technical issues and then move on with their work.

The next stage of the project was to interviewdacaic staff to seek their perspective
on the use of olemandesourceso support studenfearningin popularmusic

production.

4 8 Academic Staff InterviewsOverview

Throughout the pilot study, student focus groups and surveys evaluated the
student pespective related to edemandesourcalelivery. Through this research
some initial design principles falevelopingon-demand resources were identified.
During the pilot studBPM academic staff weralsointerviewed to gain theinsight
onthe desigrprinciples they felt were relevant for delivering-deamand resources.
They were also asked questions regardingréhevance obn-demand resouredn
supporting BPM students to learn skills in popular music producliogse interviews
formally recognisehe perspective of the BPM academic staff as specialists in the area
of music technology and popular music educatidre inclusionof theBPM academic
staff into the research process has the potentaiich theoutcomef the research,

throughincorporating the teacherOs perspecidesignbased research often involves

® Luck, Yu.Interview.Retrieved fromhttps://thenounproject.com/icon/229060/



THE DESIGN PRINCIPLES OF ODEMAND LEARNING: 98

A DESIGN-BASED RESEARCH STUDY OF EDUCATIVE PROVISIONIN® POPULAR MUSIC
PRODUCTION

collaboration between researchers and participants to develop an authentic picture of the
nature of the educational cont€Xhe DesigrBased Research Collective, 200Bhis

ideais reiterated byAnderson and Shattuck (201&ho arguethat researchers and

teachers need to form a partnership Othat negotiates the problem from initial problem
identification, through literature review, to intervention design and construction,
implementation, assessment, and to the creation and publication of theoretical and

design principlesO (p. 17).

In order to achieve thisollaboration six BPM academic stafagreed to
participatein a formal interview proces3he six staff members who partictpd in
these interviews were either fdime or sessional academic staff involved in teaching
within the program. Five of the interview participants teagthin the areas of audio
engineeringpopularmusic productiopand music programming. Two of the
participants have been involved in convening the BPM program. The majority of these
academic staff also kia extensive music industmigxperiencehaving worked as
freelance recording engineers, music prody@erd musicians before workiras
academic staffielivering the BPM progranT he first participant interviewetkaches
music productiorand hasignificantindustry experience as an audio engineer and
music producerThe staff member has worked professionally in this capacity for thirty
two years, havig worked with a range of successful musicians and producers both
within Australia and internationallyde nowworks full-time as an academic within the
BPM programand for the purposes of this analysis is being identified during these
interviewsunder thepseudonyrmAdam. The second participaid a sessional staff
member, Cameron, who has a teaching specialisatitire iarea of music programming
coupled vith forty yearsof industry experience in the aranda long history of
working in music technologyThe next participant, with the pseudonym Lachlzasa
long history ofindustry experience as a professional musijdiaring worked
professionally within Australia and overseas as a drummer for over fifty. yidass

participant also &s aninternationalprofile as an academino the field of popular music
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educationThe fourth participant, Wendpastwenty yearof experiencen the field of
popular musieducationhaving workedwithin the BPM progransince its
developmentMichael, the fifth participat, is a sessional academic staff membap
also currently works in the industry as a freelance audio engifdedras been heavily
involved in teaching audio engineering to the BPM studentstaxartyyears The
final interview participantcalledWarren, is afull-time academic staff member,
teaching into the areas of introductory sound and popular music proditdiaiso has
over fifty yearsof working in the music industry aspaofessional musiciaand

educator.

The interviews had a number of ar¢@snvestigate, with the questions designed
to contribute an academic staff perspective to estatjsherelevance of ordemand
resources, as well as to ttesign principleshat should be considered when delivering
these resourcemitial questiors sought to clarify how the academic staff understood
the role of ordemand resources, their effectiveness, and whether they are relevant to
the needs of BPM studentollowing this, the participants weadsoasked questions
relating to the design of estiemand resources. This included conversations about what
constituted ordemand resources and what aspects of design they considered important.
Other ideas that emerged from the research conducted with the BPM students were also
raised, specifically the rolhat peer learning could play in an-damand resource
environmentTheinterviewswere conducted individually, recordezhd later
transcribed for thematic analysis, where emerging themes were identified from the
interview transcriptioa The following pesentation of questions will also include a

discussion, where appropriate to reinforce the validity of the questioning.

49 Staff Perspective on BPM Student Characteristics

Thefirst questionposed to stafflelved into the BPM studenharacteristicand
how the academic staff viewed these studerasing worked with many students over

their years of involvement with the Queensland Conservatoiitis question had the
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potential to inform the relevant design principles through establishing the intended
audience for the olemand resourcekecheler and Hosack (2014d)iggest that
understanding the intended audience can assist with developing effective mobile
learning design. This is also viewed as an essential design consideraBandsyand
Weinhold (2@4). In general, the academic staff suggested Heaetweresomeobvious
differencesamongthe average BPM studefispecialisatiorandaccumulated

knowledgeprior to entering the program. Thisemesuggested that the atemand

resources would be categ to a diverse group of musicians who have variable skill

levels related to popular music production, meaning that the design of resources needed
to cater for this diversity. This was commented on by Adam, who reflected on the

different types of studentse had encountered through teaching audio production.

So if we were going to categorise them into talent, you'd get singer/songwriters
and you'd get DJ type people. You'd get record production/engineering type
people. Then if we were to break it down tbetlevels, we get people who
believe their knowledge base is of a high level. Some people who have no
knowledge base at all and are very reluctant to engadan)
This idea was reiterated Wichaelwho sawstudentsn terms of their focusn using
music technology and the various degrees of engagement with this aspect of the
program.Michael noted that there was diversity, meaning that from a teacherOs
perspective a generalised approach was probably the most relevant.
I mean they're fairly @oss the boarside gamut of everything from singer
songwriters to producers. They're probably not gbiteey're not as specific
and have the blinkers d@l'm going to do this necessarily. They do have a little
bit of cross interest in the differentpexts of music technology, modern music
production and modern producti®and popular music stuff. So there's no real
specific focus on them. That generalised focus is a good thing. | think that sets
them- sets this course apart from a lot of other pdasbere it is a little bit

more niche focusedMichael)
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Other viewpoints described students and their motivation levels as defining factors of
the demographic. A number of academic staff felt that there was no typical BPM
studentbutrather adiverse grap with a range of attributewith independent learning

skills as a factor determining their approach to learning.

I don't think there's a typical BPM student but there are nonetheless several

types of students. So you would have the highly motivatetestithat seeks

out knowledge independently who would be very likely to use something like

that, as long as they knew it was there with very little input and he probably had

been accessing online help anyway, so would be used to that culture. They're

the nost likely to succeed student because they're very good independent

learners and at the other extreme you would have the student who needs their

hand to be held the whole time and who maybe would be the least likely to

benefit out of ordemand learning baase they would require a person to

explain something to them, and they're the opposite end of the spectrum. Then

in between you have people who are actually nbme a sliding scale, in

between those two extremes that would access it to varying de(yiesxly)
These perspectives were all examples of the responses of how the academic staff
viewed the BPM student characteristics. The other staff members that were interviewed
also agreed that the BPM students were a diverse group, with a wide rangesgtskill
representecEstablishing that there is a diversity of student attributes, fatus
motivation leve$ is an important consideratiaturing the development of resources.
Catering to this diversity was to become a primary design consideration, ®ecaus
demand resources need to target appropriate experience levels to be relevant to the
audience. In the context of the BPM program this means that the various year levels
need to be differentiated to accommodate a variety of skill levelsle@rand resage
development also needs to consider the various types of popular music production
engaged with by BPM students. Skills relevant to electronic music producers are

different from skills required by those working in the realm of rock, pop, or country
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genres. Consequently, resource design needs to cater for a range of skills relevant to

different genres within popular music production.

4.10 Staff Perspective on the Relevance of Gbemand Resources

The next series of questions sought to determine the &tldemic staff
perspectives on the relevance ofdemand resources. BPM students had indicated that
they felt that having the support of-demand resources was relevant to their needs;
BPM academistaffwere asked ithey felt ondemand resourcédsd a role to play in
educating students learning skills in poputarsic productionThroughout thetaff
interviews a theme emerged which demonstrateditieaBPM academistaff viewed

onrdemand resourcesfundamentally relevant to the needs of BPM stuid

| think that their role is to support what has been learnt in the lectures and
applied in the tutorials, so it's almost like continuing the role of a tutorial or
workshop in that students can look for information just to help them problem
solve astiey work their way through what they've learnt in class. So it's a
continuation of that. (Wendy)
The dherfive academic staffiada similar view of where these rasoes fitted within
the programreinfordng this idealt was also proposed that, ODepagdin the subject
that it's being integrated with, I'd see-@@mand resources to support educational
frameworks that were designed within course contentO (Ad4m)academic staff also
recognised omlemand resources as a vehicle for potentially leanvimgever you
wanted, whenever you neededtlirough the broad resources accessible through the
World Wide Web.Outside of formal educatiosocial media and networked learning
the area of music enable learning in a variety of contexts (Cayari, 3@a8uo, 2006,
2008;Waldron,2013a, 2013b)Some staff felt that this approach to facilitating learning
could be curated by the university, or could make use of accességiptiag resarces

available on the Internet.
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Oh I think they're vital and whether theyBsorry, whether they're created and
curated by the university is one thing, but there's this thing called theniaker
which isbBthere's a myriad of resources out there that already satisfy that. But |
can imagine that if Griffith were actually focused on particular deliverables that
were attuned for the course that would be a great and wonderful thing.
(Cameron)

The idea of the olemand resources supporting learning came through quite
strongly,acknowledgig thaton-demand resources could provide studerits the
opportunity to revise and refresh contefit of the staff members that participated
agreed with this idedhe view that ordemand educationOs role is to support traditional
education models aliged with current thinking about the way that music education in
postsecondary education is structur&aham et al. (201%onsiderthat the role of
higher education providers is to focus on developing the student experience in a way
that aligns the ped@gy with realworld experiences. THBPM pedagogicabrientation
is on students working together to produce music in a way that migaotemporary

music industry working methodgnthony, 2015; Lebler, 2008

The BPM major study program is pedagogigdticussed on the learning
experience gathered through project wakkhile peer networks within BPM occur
naturally through studemiroject work,accessing information anmgetworking is
possible in a variety of contexts regardless of p(8¢aldron, 2013a)This is important
to the learning process through the sharing of informatibich can be enabled
throughon-line or off-line environmentgWaldron, Mantie, Partti & Tobias, 2018)n-
demand resources fall naturally into a supporting tol®ughproviding access to
information and supporting networks. Access tedemand resources allostudentgo

apply realworld skills in popular music production through active learning experiences.

Thenextquestiorwas posed to detaihe academic stdifs theghts aboubn-
demandesourcesseffectivelearning tooldor studentsn the area opopular music

production Some studies have been conducted into the use of resources to assist
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students to navigate technical equipment, but work around this anedtégllat this
stage(King, 2009a) BPM academic staff teaching recording studio operation, audio
engineeringand music productioprefertraditional faceto-face delivery methods

rather than a blended learning approach to teaching. This is relativelyacomrmigher
education, as often delivery methods fall out of step with newly available technologies
(Kode Sutton & DeSantis, 2018j is also possible that the academic staff memdiers

not feel that ordemand education is effective for teaching stuslabbut these
conceptsthereforeit was important t@scertairwhether thesetaff members felt on
demandesource$iad valueor not During the interviewsall six academic staff

suggested odemand educatioto bean effective and necessary part of any

contemporary education system.

| think they are an important reinforcement of learrtimgls, but also can be
used to enhance learning in other ways. Like in learningBidwe new
material. Yeah but again it's always contextualised in what they're learning at
the time in my opinion. (Wendy)
Lachlan reiterated this idesyggestinghat ondemand education aligned with the
learning approach already prevalantongst thestudent demographic in general. He

also suggested that this was already part of a studentOs natural learning environment.

| think they're a necessary pedagogical tool for educating students in the second
decade of the 21st centyiecause that's how théye their lives.| see people

are going to YouTube and acquiring incredible abilities very, very quickly and
for us to provide those kinds of things for students is kind of like a curatorship.
Sometimes we would create them for ourselves, other timesmwpist identify

ones which are already in the public domain and say for further info click this

link that kind of deal. (Lachlan)

There was strong support for the use ofdemand informatiomvithin and outside of a
university-curated systenSome concarswereraised about student engagement with

using ondemand informationAdamraised the point that disinterested students might
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simply just avoid using these, while proactive students would thrive on using whatever

information they could access.

| think they're extremely effective if the student isn't lazy. Because you can
have as many of these resources for students to access, but you're not actually
there making them access the resource. So when they're used, | think they are.

(Adam)

TheBPM academistaff who participated felt that cdemand education was effective
and relevant to teaching studetits skills involved in th@opularmusic productionit
was noted that it was highly relevant to problem solving related to technology, taking

on the role dvirtual teacher in times of need.

I think utilising ondemand video is a perfect way to encourage them to tackle
those technological problems, particularly when no one's around. We have 24
hour access here. What happens if they run into trouble in pgtohi

something at three o'clock in the morning? As long as they know where to go to
see it they can just stream it and not have to give up and leave the studio or be

contacting staff after hours or something/arren

This question was followed by askimdnether ordemandearning resourceshould be

a key method for educating students, or a supplement to their edud#ii®rs relevant
to the development of design principles, becausdesnand resources can be delivered
in a multitude of ways. If they @re to be delivered as a primary means of education,
then delivery formats could be affected. The pilot study trialled a number of delivery
methods to see which formats students engaged with, effectively testing when on
demand learning resources were nrevant to students learning these skiNlgheme
emerged through thecademic stafinterviews whichsuggested that edemand
resources should be used to supplement the delivery of coursé¥eavkyver, here was
also discussion about how it cowdtsobe akey method for educating students,

dependant on the context of the delivery method. Wendy reinforced this idea



THE DESIGN PRINCIPLES OF ODEMAND LEARNING: 10€

A DESIGN-BASED RESEARCH STUDY OF EDUCATIVE PROVISIONIN® POPULAR MUSIC
PRODUCTION

I would think as a supplement, like as a learning enhancement or support tool
but now that you say that | think given the right tools tbeyld possibly be
used as primary teaching tools as w@gWendy)
Other staff felt strongly about esemand education taking a supplementary role in
educating studentbecause of the need for learners to engage with each other and the
lecturer.
| think as a supplement. | don't think there can be a viable replacement for real
time discourse in a classroom still. | still think that's where if you want to evoke
a stereotypical phrase, the marketplace of ideas actually happens. But the stuff
that is acquiré out of there through direction is extremely important, but | don't
think it can replace the actual lectutgbrial model that we've had for a long
time now. (Cameron)
Some academic staff membéet onr-demand resources could never replace the one
on-onre interactionwith the equipment that occurs during clas3éwy felt strongly that
the role of ordemand resources was to support learegause of the lack of human
connectionRainie and Wellman (2012) support these ideas through their suggestion
that information and communications technologies will never replace the human
element, but will only supplement human interaction.
| think as a supplement. | don't see it toflaystill like the oneon-one
interaction, the anecdotal stuff. That emeone,the feelytouchy, the kinetic
sort of connection they have with watching somebody do it, explaining it and to
be able to answer questions too and to hear sts@gmbblems. (Warren)
Thesix academic staff membersnsensugvas thabn-demand resourcesiplemented
quite effectively, though the potential for it being a fundamental means of education
existed. Within thdPM program some resources for students in this area currently
exist, mostly because of the resource development that occurred durinigtiseuply.
This initiative changed some of the ways that students could access technical

information within theBPM program. Prior to thishowever the majority of courses
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incorporated some form of online resources through the Blackboard framework, but
little other formal opportunities. Some discussion revolved around the formal
supplementation of coursework using@d@mandesourcess a blended learning
model:
That's the principle, as you'd understand with the flip classroom is you put your
sort of smallichunks of learning on the web, students engage with that and your
interactions with them are based on their applications of that information, not
on their acquisition of that information. So the instances of this occur at all
levels of education. (Lachlan
The BPM academic stafivere then askeil BPM students needito develop skills in
self-directed learning to assist them with learnimgopularmusic production. The
BPM program is based around a structured;diedfcted learning environment where
students work together on projects to learn skills applicable to the music industry
(Anthony, 2015; Lebler, 2008While the programOs major study requires students to
produce portfolios of recorded work, skillspppularmusic productia occur during
explidt teaching within the supporting studies stream. However, the limitations of class
size and equipment limit the opportunitfes students to get hands on with the
equipmentduring these workshop®ften some students find that the real learning
procesoccurs when they come to actually using the studios. There is also a range of
equipment and techniques involvedpiopular music productiotihat are not explicitly
taught during clas$2roviding students with more opportunities to engage in self
directed €arning could be highly relevant to BPM students, therefore demonstrating
that providing ordemand resources is relevant to how these students Téern.
majority of the academic staff felt that the average BPM student already has skills in
seltdirected €arning as this is central to the way musicians tend to work outside of
formal education environments. This has been the topituchresearch outside of the
BPM program, which recognises that popular musicians tend to learn informally when

left to theirown devicegLebler, 2007) Wendy felt that the development of-demand
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learning strategies was a natural extension of thedgelfted learning environment
already in place withithe BPM program Delivering ondemand resources to the
cohort would encearage students to develop these-d@kcted learning skills, which

ultimately translaténto life-long learning skillsWendy stated:

All those skills are already embedded in all of the BPM courses, so it's only

logical that would extend beyond that besa this is just another extension of

that selfdirected learning environment. So it's not separate to what's already

there, it's actually just another way of actually encouraging that and you've got

all the focusblike, as you know, lifelong learning amdl that kind of stuff

which is another outcome. (Wendy)
Adamalso supporteéxtending sefdirected learning opportunities for BPM students.
Heviewed it as essential that students develop these skills because that was primarily
how they tended to lear@@hat's the most suitable way of them learning, is them doing
and directing their own learning. Because a parrot type teaching fashion just doesn't
seem to be anywhere near as effecti@lt@r academic staff viewed this as a natural
extension of the leaing environment that students engage with outside of their formal
learning. This meant thatudentsalready had skills in sellirected learning, but they

needed to be given the opportunity to use these skills in their formal education:

| think theyalready have them. It's just a matter of them being encouraged to
utilise them within the academy as opposed to what they do as soon as your
back is turned, which is essentially go to their real teacher, which is the online
community or the online worldL&chlan)

Previousresearchas arguedhat students can struggle with selecting tasks in self

directed learning environments because of their inexperience in thiKarkan et al.,

2008) Their ability to seHassess has also been viewed as an assetsghlaming tasks

within a selfdirected learning environme(ostons, Van Gog, & Paas, 2010¥hile

often BPM students are able to navigate the concepts with some degree of competency

there are occasions where their lack of knowledge could mean thestmggle to find
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relevant topics or cdemand instructiorlhe scaffolding of some information could be

an important design principle for atemand learning environments.

The questioningip untilthis point of the interviewsought to establistine
relevance of ordemand resourcdeom an academistaff perspective within the BPM
program. The academic statff displayed a high level of support fibre incorporation
of onrdemand resources. They also considénegresence or support of this foh
information delivery as a supplement to educating students akiiatin popularmusic
production was important. TH&PM academic staff also felt that they were effective for
helping students to revise concepts, and to learn at their own pace Xt lsenms of
questions sought to aid in the further identification of design principles, through asking
specifically what design principles the academic stedtightwould be effectivethis
included aspects @fopularmusic production thegonsideredvould benefit from this

support.

Thenextquestion investigated what BPM academic staff understoateorand
resources to be. The question sought to decipher what the academic staff thought
constituted this style of learning resource. Through establishéhgrad definition, it
sought to find whether there was consensus on the topic, or whether there were
differences of opinion regarding the definitidhwas also anticipated that the responses
would refine, from a fundamental design perspective, what itatest ondemand
resourcesThe academistaff members shareal similar perspective of what this form
of educatiorinvolved In general, the academic staff agreed thad@mand resources

should be readily accessible and streamed in real time as a primary indicator:

My idea of ondemand learning is something that students can access at any
time, regardless of whether therg@aching staff, or any other support present.
That would usually be online because that's the easiest thing to access. So
anything that would support their learning that they can access at any time.

(Wendy)
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Other prominent themes emerging from the inema involved the personalised nature
of onrdemand learning, and the idea that these resources were a support mechanism for
furthering or reinforcing student knowledge and skills when the student felt the need or
desire to engage with the subject mattechlancommented that edemand resources
constituted @sources that students can ac&well, firstly resources that relate
directly to what it is that the student is intending to learn about.0 Somsugtgéisted
there were multiple roles for estemanm resources in educating studeintduding for
immediate troubleshooting as well as extending individual-tengy learning goals:
Well, ondemand for me means basically anything that you can access any time
and students could access any time. So theeidiacy is good fobl guess
problem solving would probably be the first and foremost issue that people
would go to those for, | would think, if they're in a certain situation and then
need to find a solution to why something is not working or how thelddoua
problem. Then | guess secondary would be the longer term led@hingnt to
know how to do this for next time type situation and tbeigoing learning
investment. Michae)
The function of this question was to establish ifdlcademictaff menbers viewed on
demand resources similarlyefore other lines of questioning began. It was evident that
there was a consensus that demonstrated the ideadefnoand education was similar
across the BPM academic staff interview&Here was no discussiof specific modes
of delivery during these conversations, with the primary focus on the general nature of

the delivery method.

4.11 Academic Staff Design Considerations

The next questioasked specifically what design principles the staff members
thoughtwould be effective for delivering edemand resources in this field. A recurring
theme in the responses was the incorporation of visual content to engage the learner

through demonstration.
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| guess it probably comes down to what you're trying to achietreitviAgain
from an audio point of view | think the demonstratddemonstrating a
process as much as you can likeamost like a chronological proceBss
actually really good. Which is why videos work well. When | say videos it's
probably more of acreen capture with a narration. (Michael)
Other staff members, who proposed that method was probably the most efficient way of
trying to support education in popular music production, reinforced thisAdizen
stated:
| think when students can actualge a video and watch someone like myself,
or you actually doing it. That's how | learn anything. | go onto Google and |
YouTube a video on how to do it. To me, that's probably the most efficient way
of trying to educate in music production and engimggrilt's not something
you can just talk about. You actually have to see it being done or experience
doing it to learn. (Adam)
Anther academic staff member saw the potential of video demonstrations available via
You Tube. The impact and effectivenessha$ form of visual information, was
somethinghat could be incorporated into teaching.
Everything you want to know about it you can find on YouTube. | see people
are going to YouTube and acquiring incredible abilities very, very quickly and
for us to preide those kinds of things for students is kind of like a curatorship.
(Lachlan)
Wendy supporteche theme of using visual tutoriadsiring her interview. During the
interview she discussed how You Tube was the most relevant contempotary on
learningtool. OYouTube I think is a very good idea as an onlingemmand learning
tool because that's the go to for this generation at leastO.
The nextthemeidentified that resources needed to be logical to enable students
to access information easil@®ne of tle academic staff members discussed the

importance of a logical and wedtructured system during the interviews.
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I think it's pretty straightforward. Well planned out in some sort of systematic
approach at how to set up a particular itethat it's in stp by step, welpaced
and it's not too fast for the beginner yet not too laborious for the more advanced
students. (Warren)
The other academic staff members, who discussed the need for students to have a
logical system to follow, reiterated this thenidis would enable them to find

information quickly and easily.

Another theme emerged that suggested thatesmand resources needed to be engaging
for a contemporary audiendeachlan saw it as something that was fluidt attuned to

the audience so &t they wee more likely to engage with it. That is, it was important to
cater to your demographic by making it interesting, exciting and modern in approach.

Other academic staff members supported this idea as well.

You can make it as perfunctory as ydeelidon't worry about the design
aesthetic of it and that may well work for particular circumstances or you can
take a little bit more trouble and try it make a bit clean, a bit sort of styled and
put some energy into that and so you can make the st@@eg@gement with it
feel for them a little less like engaging with an old person's website. So | think
that's important. (Lachlan)
The academic staff membexgre then askedhat aspects gfopularmusic production
could benefit from this kind of suppo&imilarly to theresponses adhe BPM students,
thethemeof troubleshooting resources cameagainquite strongly The idea of
starting with common issues experienced at the start of the program was also an aspect

the academic staff felt should be inchad

I'm guessing that the most common problems that you run into will be the best
things to start with. Fundamental things like starting up a system and making all
the components in it see each other properly. So that sort of stuff is actually
ideal. Thesort of things that you would normally need to deal with in person 20

times a week. (Lachlan)
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It was also noted that tle-demand resourcesgould evolve and change over time as
the students progressed through the program because of their changind heeds.
academic staff all agreed with this theme that suggested thiroand resources
needed to be differentiatetihis differentiation would facilitate aavolutionthatwould
move from basic principles to more advanced or creative concepts. It was camment
that this would work more effectively in the context of the program ancecktatthe

studentsO year level.

Okay, so the firsbl think the main value to begin with is for first year students
because they're the ones that are more at risk and haeashexperience and

the least student support network to actually ask questions of others. So they're
the ones who are going to feel a little bit isolated and | imagine that the biggest
help would be right at the start, that's actually people with neree.

Things likePl often see, just simple stuff, like just getting signal from one

place to another, like really basic stuff where it's somethirginagleas

something has been patched incorrectly or something isn't switched on. So a
troubleshootindype guide | think would bBlike that would be my first

priority but then it depends on the course and on the year level. So, whereas |
guess first years the most helpful things for those are doibg very basic,

just principles of recording soundsAiou get further into years and it becomes
more complex there might B@and when more creative choices come into play

it would be less nuts and bolts type stuff. (Wendy)

Differentiation also needed to consider the variety of skill levels and the diffgeane
focuses of the studenfBhe idea of expanding content into the more creative areas of
music productiomwasparticularly important to staff teaching into the areasreétvity

and music production.

Yeah. | think it needs to go beyond basic pritess. | think it needs to, at some
point, cover basic principles, but it needs to help students to progress further

than just being educated in what things do and more so how to actually go
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about doing it. For example, using the SSL desk in there, or asitajn
microphones in there. You can be taught how to do it but then more so seeing it
in action and when to apply certain techniques et cetera is more appropriate for
me. More kind of creative base concepts is where hopefully students could pick
something up from that. (Adam)
During theacademicstaff interviews the importance of pesssisted learning in online
environmens was investigated he importance of relationships with peers during
informal online learning activitiediad been recognised significant to BPM students
Other research has also noted the importance of learning communities in supporting
musicians to lear(Draper 20@B; Partti & Karlsen 2010; Waldron, 20092013a,
2013b, 2016, 2018, Waldron, Mantie, Partti & Tobias, 20D8ring the pilot study
students also noted that they often approached peers to solve their technical issues and
to assist them with learning technical concepts and appliscaB@sed on these ideas
the potential foincorporatingstudertdriven contentisa design principle obn
demandearningresources wasonsideredThe BPM program has conducted research
that demonstrates the importance of peer learning within the prqgebier, 2003.
The high level of engagement of students and staff through thel $&mabook page
(The BPM Noticeboardhas also demonstrated the learning potential that the online
community of staff, studentand alumni can facilitate. The responses to this question
were quite mixed. Generallgtaff saw the value of peer learningptigh the majority
werenOt sure how this fitted into andmmand learningnvironment. This seemed to be
because their perception of the project related to sharing videos and information, rather
than the design of an environment that encompassed all agfidéearning- an
environment not limited strictly to video content, lboue thatould incorporate a social
media styled environment where peers could interact and learn from each other. This

guestion wasnetwith a generalevel of support amongst staff.

I think it's probably the most underrated thing with the students. Is that they

actually enjoy talking to each other but they donOt realise how much they learn



THE DESIGN PRINCIPLES OF ODEMAND LEARNING: 11E

A DESIGN-BASED RESEARCH STUDY OF EDUCATIVE PROVISIONIN® POPULAR MUSIC
PRODUCTION

by working together. | think it's so essential to have studeotking together
and learning and communicating with each other and promoting their ideas and
making mistakes and moving forward and having conflict in the studio, that if
they didn't have that social contact with other people, then they would stop
progressing as musicians. (Adam)
This idea was also discussed with other stdifd saw the value of an integrated system
where resources and-agilemand learning opportunities were delivered together as a
comprehensive learning environment.
Yeah, well that's kin@f what | was about to tell you anyway, is that you could
actually make a social media page work in with, alongside thadeorand
learning modules, because that wouldB@nd that would be peer learning then.
(Wendy)
Other perspectives saw thpportunityfor the spread of misinformation through a peer
enhanced social media styled environm#&fithaelcommented that the potential for
this was something that needed to be managed, but did not outweigh the benefits of peer

learning that could be facilitated this sort of environment:

| think peer learning is definitely important because you can learn a lot from
your peers. They inspire you aBespecially if you'rdagain the strength of

this course is you have people that hBymt necessarily strong gertain areas

and having great peer relations can help solidify those skills as they develop and
pick things up here and there. It's a great thing. It was al@agtsought of a

great thing that happened when | was atRieiarning off your peers. | mean

it's not without its downsides either because youlziitvecomes this insular
environment and you cadit's the Chinese whispers thilghe

misinformation. You've got to be a little bit careful. But | think it's 8ilhe

pros outweigh the cons littk for sure. Even in ®from again collaborations

and all that, that stems from it is fantastic, is really, really good. (Michael)
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The networking enabled through-tine communities has also been recognised as
growing significantly in importance to mudiarning (Cayari, 2015, 2018; OOFlynn,

2015; Palmquist & Barnes, 2015; Waldron, 2013a, 2013b, 2016, 2018).

4.12 Summary of Academic Staff Interviews

In summarising the staff responses to the intervi@wsnoted that most staff
saw the appropriate design principles fordemand resourcing in similar wayhe
themes that evolved suggested thatdemand resources needed to be visual, logical,
supplementary, differentiated, engaging and studéxen in tkeir approachRecurent
themes throughout the interviews demonstrated a degree si§torcyin the way BPM
academic staff view this approach to facilitating learning. The questions were grouped
to establish how the academic staff viewed the makeup #&mdfrondemand learning
within the BPM programThe academic staff members also agreed thateomand
resources were relevant for supporting students learning skills in popular music
production.The interviews were conductad the conclusion ahe pilot study rollout
of resources with students, which gave the academic staff the opportunity to reflect on
where this concept could be usefukimpporting student learning also allowed
academic staff the opportunity to contribute to the ind&gign principle$ormulated
through the pilot studygand theyidentified a number of desigarinciplesthat they felt
would be effective to consider when developamgdemandesourcegsee Figure 12)

These included:

1. Visual: Ondemand resources shoufattison visual content, which thetaff
felt conveyed the information more effectively in most situatidihss visual
content should take the format of a demonstration, which steps through the task.
This theme emerged strongly through the academic staffviews, with all
academic staff reiterating this focus.

2. Logical: Ondemandesourceshould bewell structured within the delivery

format logical in their presentation, and easily accessible by the stud@éets.
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academic staff felt that this would irase the useability of the -olemand
resources.

3. Supplementary: Odemand resources should assist with troubleshooting and
provide a supplementary form of learning for the students learning popular
music productionThat is that the odemand resources shHddocus on filling
the gaps in student knowledge relating to technical processes.

4. Differentiated: Ordemand resources should cater for student diversity by
addressing the needs of students at various stages of the program and at various
skill levels and gnre focusThrough providing differentiation, recognition of
these characteristics offers opportunities to support the diversity of the student
cohort.

5. Engaging: Ordemandesourceshould exhibigood production values that
engagea contemporary audiend®n-demand resources needmdrror the
standards of resources found outside of formal education environments, through
keeping up with emerging trends in the area.

6. Studemntdriven Content: The influence of peer learning through online
environments plus thiempact of social media suggest the stueldniten content

in the form of tutorials or social media styled forums should be considered.
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Figure 12. Designprinciples identified by staff.

4.13 Preliminary Design Principles

Based on the findings of thelot study, a series of preliminary design principles

were identified. These included:

Mobile device compatible:On-demand resources should be delivered

via mobile devices. Mobile devices will allow enhanced opportunities

for students to engage in-giemand learningThis design principle
emerged strongly through the student surveys, where students indicated that they
preferred to access information through mobile devices. The naturedefnoand
learning also suggested that mobile learning would be ts applicable delivery
method, allowing engagement with learning when necesdaohile learning is
recognised as a personalised learning experience, where individuals can engage in
relevant learning experiences (Mundie & Hooper, 20T#g use of mobile

learning has practical applications for formal music education, as students often
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prioritise the most accessible technology in their creative activities (Wallerstedt &
Hillman, 2015). This design principle is a foundation for this project, having trialled

a variety of delivery methods during the pilot study.

Task-specific: On-demand resources should focus on providing

demonstrations relating to troubleshooting and basiag@rocedures

for the skillsandmusic technologynvolved in popular music
prodiction. This design principlemerged through the studenrgeys, focus
groups and academic staff interviews, where it staggested that the basic nature
of onrdemand resources would be to provide {sisé&cific informationMobile
learning design principlk suggest that information should be structured in a
practical way to assist learners with engaging with information veimilthe move
(Gu etal, 2006). This information should also fit into time frames that allow the
user time to engage with learningtire available time (Gu e tal, 2006). These
design principles align with the proposal that resources should bepasKicin

their focus.

Visual: On-demand resources should use video demonstrations to

demonstrate the use of equipment or application of a variety of popular
music production techniqueshis design principledlevelopedrom the academic
staff interviews, where it was suggested that@isnformation had the ability to
demonstrate music technology and popular music production techniques in the
most engaging wayt is suggested by Lechler & Hosack (2014) that mobile

learning design should focus on visuals as a way of conveying infermati

Contextual: While visual emerged asdesign principleanother theme

suggested thahé context of the ademand information should be

considered and, where appropriate, other forms of information delivery
consideredThe basis of thiglesignprinciple is that the most efficient way of
conveying information should be chosen. This depends on the context of the

information or technique being covered. Tesign principlemerged through the
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focus group conducted with studeritschler and Hosac{014) also propose that
mobile learning designers need to consider the context of use of mobile
applications. Through considering the context, then resources can be streamlined to

eliminate clutter. This makes resources more fit for purpose and retevasers.

Logical: °The next design principle suggests thaidemand resources

need to be grouped appropriately to make the information easily

identifiable. The ordemand resourceshouldbe associated with
locations, tasks, or types of equipmertiis will assist students with searching for
information, improving potential response times associated witdteomand
learning.This design principle evolved from the academic staff interviéss
supports mobile learning design principles, which aldnowledge the need for

mobile applications to be easy to use (Banga & Weinholdt, 2014).

Engaging: Another design principle identified through the academic staff
interviews was thatredemand resources should engage a contemporary
audience. Theuggesbn of this design principle is that @temand resourcewed
to be produced professionally and appeal to the student demog@ptdemand
resources need to mimic the learning resources available outside of formal
education to keep a contemporary edg@s is a recognised principle of mobile
application designas popular applications can be important sources of inspiration

for interaction design (Banga & Weinholdt, 2014).

'Differentiated: On-demand resources should cater for student diversity

in skill level and genras a design principl@ hroughout the academic

staff interviews it was identified that the students within this study had
diverse skill setSOn-demandesources need to accommodate the needs of students

from the various year levels of tipeogram through providing differentiated

® AdbA Icons.Analytical ThinkingRetrieved fromhttps://thenounproject.com/icon/1168134/
’ Creative StallDifferentiation Vector Line IcorRetrieved fromhttps://www.shutterstock.com/image
vector/differentiatiorvectorline-icon-597177749?src=DRxc1SfzUfGBINY mwsAC Siv4
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content It is alsoimportantto consider the needs of students working within other
genreswhere production techniques can varfierefore ordemand resources can
provide differentiated content based on genrengage interest groupgdobile

learning design principles suggest that it is important to anticipate the needs of users
and how they will interact with the mobile application (Banga & Weinholdt, 2014;
Lechler & Hosack, 2014). Differentiating @tfemand resurces through

understanding the demographic being targeted is relevant to affective design.

Supplementary? On-demand resources need to be designed as a

supplement to a range of primary education activities. They need to

complement and support the other learning activities through offering

learning opportunities during the application of popular music productio
project work.This design principlevasdeliberatediuring the academic staff
interviews. Mobile learning has been recognised as a supplementary lg¢agiing
for music education, that provides-demand information useful for practical

activities (Chen2015; Wallerstedt & Hillman, 2015).

’Student-Driven Content: On-demand resources should incorporate
studentdriven content, whether from interaction through social media or
through facilitatinghe development of student demonstratidrigough
the acadmic staff interviews the importance of peer learning was
highlighted. Participatory culture and the use of digital technolafjresigh user
generated contenhas the potential to inform music educatf@éveldron, 2013).
Studervdriven content could progie an engaging outlet for students that aligns with
learning outside of formal education (Jenkins, Clinton, Purushotma, Robison & Weigel,

2009; Waldron, Mantie, Partti, & Tobias, 2018).

8 On-line Web FontsCluster.Retrieved from https://www.onlinewebfonts.com/icon/425617
° wildmoser, G StudentRetrieved from: https://thenounproject.com/icon/97180/
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These preliminary design principles were used to progress theatesedine
next iteration. The design principles reflected the outcomes of the pilot study, which

sought to establish a base configuration for deliveringemand resources.



THE DESIGN PRINCIPLES OF OIDEMAND LEARNING: 122
A DESIGN-BASED RESEARCH STUDY OF EDUCATIVE PROVISIONIN® POPULAR MUSIC PRODUCTION

Research Iteration 2: Mobile Application Develgoment

5.1 Overview

Following the pilot study undertaken in Z)E¥xpasion ofon-demandesource
development and sharing began with the BPM student cohort. This included the
development of a range of additional resource tutorials to support students working their way
through the later stages of the program. One of the primary considerdtibisssdage of the
project was the development of a mobile phone application as a dgdlagfigrmfor the
tutorial resourcesThis embodied the need for-@iemand resources to be mobile device
compatibleIn conjunction with the development of thebile phone application there were
a number of minor resource design modifications designed to addrgsglienarydesign
principlesidentifiedthrough the pilot study. The insighgarneredhrough the interviews
conducted withsix BPM staff also playedraimportant role in developing a direction for the
resource modification. A number of common themes emerged through the staff inderview
studentinterviews, andocus groups conducted during the pilot study. These included a
range of design principles nelation tothe development ain-demand resourcder

supporting students learnipgpularmusic production.
5.2 Resource Modification and Development

Initially, the main focus of the resource modification and development involved the
creation of additinal on-demand resourcde expand the range of equipment tutorials
available.This addressed the need to provide differentiatedeanand resources to the
students from all stages of the progrdrhe pilot study research had highlighted the need to
addresequipment and scenarios relevant testlldentswhich assisted with problem

solving and knowledge extension. This included develogagspecifictechnical resources
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covering the equipment found in studio spaces used by more advanced BPM students. Thi
would assist students working their way throughséeondandthird year of the program
where the studio production focus becanmereasingly complexXn order to address the
taskspecific designresources covered troubleshooting and basicpgroedures designed

to assist students with both hardware and software configuratiogeifictidedtutorials
coveringheadphone seatp procedures, audio monitoring configuration, audio hardware
configuration andsoftware configurationThey provided taskspecific and supplementary
tutorials on music technologncountered within the studio spaces used by secontl
third-year student€One example of tis was the development of tutorials covering technical
operation of the faciit® main audio consal¢he Solid State Logic AWS900. This console

is used during music production coursework delivered to students in the third year of the
program it often causes confusidar some students, due to the range of processing options

andthemore advanagnature of its operation.

Other minoron-demandesource modifications addressed at this stage of the project
included shifting the focus towards shorter video content to make the tutorials more succinct.
This was done to make thgtorial content more gyaging. Having shorter video content
aligns with the task specific design principle, as the principle suggests that resources should
focus on basic satp procedures and troubleshooting. The use of shorter video content is
alsoa recognised design prinogpbf mobile learningGu et al (2006) suggest that mobile
learning opportunitieaeed to be able to fit into shorter tisframes, as users of mobile
learning generally have less time to engage in a tapiesponse to student feedback during
the pilot stidy, some PDF documents were also created as basic troubleshooting resources
for commonly encountered problenThis was incorporated because of the need to provide
onrdemand resources which were contextual to individual tasgsbtems often related to
configuring the various systems within the studios to be able tdoplely recordings via the
Pro Tools HDX audio system. These resources were shakaliitubeon thestudy
channel (see Figure 13)lailist categoriesverecreated to enhance accessibifity students

in response to the need for logical, structured dedibgase playlists covered topics such as
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recording techniques, software, outboard audio hardwarkpther relevant groupings

Figure 13. Aspects oBPM Studiesl YouTubechannel

5.3 Mobile Application Development

Development of a mobile application for sharthgseresources was prioritised
because of the strong support students demonstrated during the pilot studypilerdevice
compatible delivery methods (See Appendix@pbile delivery has an important role to
play in postsecondary educatiofor exampleMartin and Ertzberger (2013uggested that
mobile learning has the potential to increase student engagement in learning, as mobile
technologies are pervasive in the daily lives of many students. Through the use of mobile
technologies, students engage with applying a range of skillecode and apply
information in an ordemand contexiMartin & Ertzberger2013. Technology forecasters
have suggested that institutions should be engaging with incorporating mobile technologies
into postsecondary education delivery as these techmeddgave the potential to enhance
student engageme(idams Becker et al., 2017)he development of the mobile application
hadby this stagdecome the main consideration for the project, as it was anticipated that
this would be the most effective way sifaring ordemandesourcesWhilst otherdelivery

methods had been uséid during the early stages of the project, it wastifiedthat a
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mobile applicatiorwould offer greateraccessibility to the BPM cohort. The creatioraaf
AppleiBook seemed to ark effectively for sharing the resources on the studio computers
however, the download size inhibited students wanting to download this tpénstnal
devices. Creation af mobile application would afford students the ability to access

informationon demand more conveniently

After theinitial investigation it was decided to build the application usiregpnline
mobile application generatéppy Pie’® This method of building a mobile application
allowed linkages to social media atodtherange ofon-demand videoesourcestored on
the YouTube channeThe applicationOs main focus would be to sharertdemand
resources created for the project. Building the mobile application Agipg Piewas
straightforward and economical. The diagd-drop sysem used for building the application
worked effectively, allowing linking of th&ouTubeplaylists incorporated ithe project
channelo the application. There were other aspects of social media also included in this
initial design,namelythe BPM Studics Facebook page and Twitter feed. Building the
mobile application using this kind of service worked effectively for the context of this
project allowing focus on the design aspects of the application rather than the technical
considerations. It did meahowever that the design was constrained by the design elements

available inthe Appy Piesystem.

Once the application was built into a test instance, it was shared with a grtemp of
BPM students to gain feedback on the initial desidresestudents vere contacted via
social media and those who expressed an interested in providing feedback were provided a
link to download the test applicatiohhe initial design of the application included links to
theYouTubeplaylist categoriesovering ordemand resurces, which grouped recording
studio spaces, equipment, and popular music production technigues. This was done to
address the need for-alemand resource design to provide logical structure to speed up the
process of searching for relevant informatioheTutorial categories addressed some of the

preliminary design principles, whidghcluded

1 Appy Pie allows anyone, even those with no technical knowledge, to create mobile phone applications throdgtsadveb
application builder.
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¥ Audio equipmenttutorialsbwhere information related to hardware including-pre
amplifiers, compressors, equaliseaad other equipmemtascovered.This
providedsupplementary knowledge of the function of these pieces of equipment.

¥ Recordingiutorialsbcovering the various microphone placement techniques used
for recording drums, guitars, vocatd other recording techniqu@shis was
included to offer suppleantary information to assist with popular music production
skill development.

¥ SSL AWS 900 tutorial®specific information relayed regarding operation of Studio
AOs console the SSL AWS900. Taiskspecific informatiorwas aimed at third
year students wdhprimarily used this studidt provided differentiated tutorials on
the use of this piece of equipment relevant to this group of students.

¥ Headphoneet-up tutorialsbcovering how to use the headphone monitoring systems
of the various studiogrovidingtaskspecific solutionsThis was included because
students commonly experienced technical issues during this aspect of recording.
These were differentiated to address the requirements of the students across the
program through coverage of the variouslgitspaces®

¥ Softwaretutorialsbthis playlist incorporatethskspecificaspects of
hardware/software configuration. These tutorials included learning how-tip He
digital audio systenmputs andoutpus, as well as general tutorials related to the
program Pro Tools.

¥ C24 control surface tutoriaBthis covered the use of the C24 control surface
primarily used in Stud®C and D by firstyear BPM studentshis was
differentiated to incorporate resources relevant to those particular grosioslefits.

The links allowed playback of the video content within the application and the playlist
categories were grouped to provide easy access to the students based on thdihiseeds.
was in response to the requirement for thelemand resource desigmbe logical, task

specific, and differentiate®ther page links within the mobile application included to the

1 BPM students are provided imgnental access to recording studios based on their year level. These studios differ in their
headphone setp configuration.
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studio booking system, fault reporting forms, the studio Facebook page feed, contact
information, Griffith Universityemail and Blackboardewnices and a localised social

network. The general idea of the mobile application was to provide BPM students with a
simple way of accessing tutorials, along with a range of other services that they would utilize
during their studies. The test instancehaf application provided the opportunity for BPM

staff and students to deliver feedback. This allowed design modification before the
application was shared to the Google Play and Aiplees store The mobiledevice

application at this stage used an idmsed layout, with individual photos for each of the
categoriesThis was incorporated to utilise a more visual aesthetic to the application, which

could potentially assist with finding information quickly.

5.4 Mobile Application Focus Group

The phas@ focus group was conductedth four studentso gain additional insight
into which design aspects the studenhortthoughtworkedandwhich required
modification. The student focus grougsgiven early access to the application via a link
allowing themto download it from thé\ppy Pieserver.Four students actively participated
in this focus groupproviding formalfeedbackon the mobile applicatiomhe focus group
was open to all current BPM studenisth thosewho participatel comingfrom across the
BPM cohort. Participant one was a figgtar student and will be identified 8sudentone
This studentOs focus in the music industry is predehires a performer, although he also
has experience working in live technical production. The second particivas also a first
year student and will be identified &sudentwo; this studentdentifiesmainly as a
performer and songwriter, thougle also regularly engages with music technology through
his portfolio work. The third participant was a thiydar student and will be identified as
Studenthree This student works as a songwriter/performer, but also has a strong focus in
the music production area. The fourth participant was a-yidedt student and will be
identified asStudenffour. This studat is an instrumentalist with a focus on music

production as well.

The students were ask&shquestions regarding the layout of the application and how
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usefulaspect®f the application were. Thiacetwasa primary consideration of the research
becausédayout is an important design principle to consider when developing mobile learning
tools. Through an effective layouthe logical and differentiated nature of thedsmand
resources can be enhanc&be studentavere also asked questions about poténosage

patterns and how they viewed the application in an overall sense. The participants were
initially askedabouttheir impressions of the layout of the application, and whether this
suited their needdhis question was asked in alignment with thegteprinciple that

suggests that edemand resources need to be logitak student responsas a themeavere

generally positive, highlighting the accessibility of the links.

It's good. It's accessible. Everything's clear and obvious in terms of whatayduo
navigate to and learn about. | find that's all it needs to be, in my opinion. It doesn't

need to be overly sophisticated. It's clear and succinct. It worked foStodeft )

The other members of the focus group felt generally the satheugh there were some

points made regarding how the icons appeared in the application.

The layout seems good; it gives links to everything you want in the app, the only
improvement | could think of is some of the names donOt display, as they're too long.

It can be hard to tell what a link is linking t&t(gdent 4

This concern was addressed through a major change in the layout of the application home
page Lecheler and Hosack (201gdopose that designers need to strongly consider how
information is disfayed, potentially incorporating a visual element into the display to assist
users to interpret the information quickihat was discovereithrough the focus grouwpas
thatthetext-based layout of the home screen in the mobile application needed teylte ea
read ando undersand. While initially there were icons for the various categories, these were
exchanged for a listtyled presentatiobecause of the limitation of the text that could be
incorporated into the iconlsing a list styled menu presatibnallowed full descriptions of

the various categories and tutorials, meaning that there was easier navigation for the users

(see Figure 14)
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Figure 14. BPM Studiogphoneapplicationshowing liststyle presentation.

There was also some commentamongst the focus groupgarding how some of the icons
appearean the home screesf the applicationThough in general it was felt the application
was clearpneminorissuewasnoted.This was pixilation of some of the screen icons,

making them difficlt to read.

Yeah, it's really clear. The only thing is there are just certain images that look a bit
pixelated, like the adtb contacts and things like that. But it is an informatiased
thing. It not necessarily needs to be all pretty and perfetiaifimakesense.

(Student 3

These aspects of the design were modified to address the coticeugh removing this
particular featureThe addto contacts icon was removed from the various staff contact
pages, because it was causing the applicationatkh. Though this was investigated by Appy
Pie support, no solution was available. Removing this icon stopped any potential arashes

alsoresolved the pixelated icon on the various pages.

The focus group was also asked if there were aspects of the that couldeimproved.

Only one student responded to this question, as the others had made comment regarding
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small issues that they had notic&@hce again the key theme of logical was obvious from the

response, which highlighted the need for simpfici

Honestly, no. | feel like the app is, by design, spartan. So | think that's probably the
best way to have it. There's nothing to confuse you when you're stressed out at one

o'clock in the morning. So it's probably the best possible th8tgdént 2

Gu et al. (2011)ecognise that users of mobile learning technologies need to be able to
quickly recognise information because time is often limigsthey are focused on other
tasks. The responses of the BBMdentocus group reinforced the desigrinmiple

developed during the pilot study that-demand resources need to be logical, well
organised, and accessible (see Figure . participants in the student focus group all
agreed thahaving a logical designyhich enables easy access to inforibais vital to the
usability of this resourcehis design principle is highly relevant for mobile learning and for
users of ordemand resources learning skills in popular music production. Working in the
recording studio is often intense, and technisslieés can distract from creative

flow/continuity, something that has significanicepopular music production.

Figure 15. BPMStudios titorial layout
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The nextthemes that were investigatedncentrated on the inclusion of specific pages
within the appication andwhetherthese were relevant to the studémiseds Some
researchers suggest tisatial media has become highly relevant to higher education
(Cooke, 2017)However other researchers highlight that the uptake of social media has been
relativelyslow, with obstacles such as Ocultural resistance, traditional visions of instruction,
lack of technical support and perceived risksO influencing academidvaaifq and
Ranieri, 2016). While social media sites rise and fall in popularity, the basitigeref
social media remains constant being a focus on Oopenly shared digital content that is
authored, critiqued and reconfigured by a mass of usersO (Selwyn, 201Zhg. hpbile
applicationincluded links to external social media including Facebook and Twitter, as well
as a page for sharing studio updaiéss was put in place to investigate the impact of
student developed content within the application desigmvever there were also sergi
pages incorporated into the application design to facilitatéesnand informationThe first
page the students were asked about was the studio updates page, which allowed news to be
shared with the cohort via the application. fsllir students involveéh the focus group felt
that this page was a useful addition to the applicaStudent &£ommented, Ostudio updates
are goodO while the othearticipantsansweredn the affirmativeacross the boar&tudent
2 commented that this feature had poterfoalinforming students regarding outages and
other associated issues that occur occasionally. He s@itéekl like this especially could be
useful just before you came in, check the app, see if anything's gone down that would ruin a
sessionGBtudent 2. This theme suggests that students viewed the mobile application as
having relevance with managing thase of the recording facilitieStudents identified
during the focus groups that they felt that resources that assisted them with troubleshooting
technical issues would be relevantdemand learning materials. Providingd@mand
information in relation to studio updates, shares relevant information that can save students

time in the studigsassisting them to identify issues quickly

The next theminvestigated was the incorporation of social media for sharing on

demand informationA Twitter feed was also created and linked to the mobile application
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during the initial design phas&his was because tfe potentiafor the use of Twitteas
anothemethod of sharing simple updates related to the studio for the student cohort. Once
discussion during the focus group turned to Twijitewas established that this feature was

an unnecessy addition to the applicatioifhe informationsharing capabilit of Twitter

already being covered through the studio updates page or the Facebook pableefeed.
consensuamongst all students participating in the focus gnap that few students were
currently using Twiter within the BPM prograntThereforeit was pehaps not necessary to
incorporate it into the desigB8tudent 3ummed up the feelings of the group, while flagging
the need to be mindful of changing trends in social media usage and the impact that could

have over time.

Personally, | don't use Twitterat, if at all. So, personally, probably not, but social
media's changing all the time. Facebook's the thing in Australia right now, but it's
not going to be for the next five or 10 years even. So it's sort of one of those things
where maybe, as everytigichanges, you'll just have to adapt the app to whatever

everyone's usingStudent 3

This studentvent on to comment that Twitter had more relevance in other countries and was
something generally used overseas and to follow various celebrities, noti@duca
institutions. These sentiments were echoed by other participants in the focusvhomalpo

didnOt see it as a vital part of their social media interests.

Twitter's not something | use. It's not something that I'd go to on the app if it was the
option to go on it and use it for some particular thing to do with BPM. Biitt\\aes

pointed outit's a very valid point. Social media's constantly changi®mdent }

The incorporation of the studio updates page, the potential for sending push notifications
and utilising the Facebook page feed seemed to be already covering this function within the
BPMStudiod application. t was decided to removedfwitter feature from the revision of

the app design to simplify managing information

The feed from the BPM Studios Facebook page was a feature that was incorporated

early into the mobile application desidgrecause of the high level of engagement iwithe
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BPM cohortin using Facebook to network and share informatime of the design

principles developed from the pilot study was that student developed content should be
incorporated into oldemand resource$his was because academic staff clearly saw the
value of informal learning within the program. Participatory culture is also highly relevant to
music education and should be considered for integration into formal music education
(Waldron, Mantie, Partti & Tobias, 2018)he official school Facebook pagethe BPM
Noticeboard- is the primary space where students and staff engage in exchanging
information related to music and school activities. The BPM Studios page was started to
establish a culture of sharing technical and music production related infamrttaough a
specific social media page. It was created to develop an online environmeninftrenal
learning of music technology could be facilitatatl encouraged because stuelinnten

content was identified as a preliminary design principle pge also allowed students to
contribute through giving them the opportunity to develop their presence within the mobile
application.Students in the current cohort have engaged with following this page as a means
of receiving relevant information and upéstthough ate time of writingdialogue

between the users is limited. The students participating within the focusigticgtedthat

the page was both valuable and should be included into the application déssgn.

reinforced the design principleahstudent developed content should be incorporated into
onrdemand resource$he ability to search for information within Facebook was vieweal as

highly relevant tool by the focus group participants.

Yeah, | found it's good because you can just click and navigate through it if
you're looking for something in particular, rather than going to Facebook or whatnot.
| think it should be there because it's an active part of the BPM program. So, if it's in

the app, | think it's appropriate, yeaStidentl)

Student 2 alseeflected on this featur®©Facebook has that enhanced search feature with the
groups. So that's really a good tool to useO. Because this page is highly relevant to the social
media usage of BPM studepitswas decided that it would renmaas a page within the

mobile application.
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The next theme investigated followed the need for layout of information to be logical,
as identified during the pilot studyhefirst question asked of the focus group related to the
YouTube playlist categoridisted on the BPMStudios1 application. These playlists
constituted the main way for students to engage ideamand learning through the mobile
application.They also facilitated access to information, so it was necessary to investigate
whether this was fgical in itOs desigRlaylist categories covering the operation of a range
of music technoloigsfound in the studios were linked to the mobile appYaaTube
playlists(see Figure 16)These categories included tutorials on audio control surfaces,
outbaard audio equipment, recording techniques, software operatidra range of
associated subjects. The categories wiferdntiatedto provide accessibility based on the
studenténeeds at various stages of the program. They also catered for a rémgle of

specificproblem areas that students often encountered while using the recording studios.

Tutorialg

BPM Stud

Tutorial

c24 Software
Tutorials; Tutorials;

Figure 16. BPMStudiostutorial ategories

The focus group was asked if the playlist categories responded to their needs for learning
skills in popularmusic production. In general, the students in the focus group felt that the

playlist categories were approprialdne development of the playlist categories was
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informed by the initial design principles developed during the pilot study, through which it
was established that the grouping ofdemand resources should be logical and should

cover relevant spaces, equipment, and popular music production techniques. Once again, the
idea of ondemand resources supporting students to troubleshoot came thraumgystas

often in the conversations with students it became apparent that they saw the mobile learning
tool as filling this particular need. This could be demonstrated by the response of Student 1
to the question about the layout of the playlist categofiibis studerfelt that the categories

were relevant to the current usage patterns of the BPM cohort.

Yeah, they're right there. The ones you want are under-aeading. If you're

having a headphone problem, you can navigate the headphones and watever

want to look at, if you're on the SSL and you're having an issue or you want to know
something about it, then it's there. The same with obviously us in first year, the C24.
If you're having a control surface issue or you want to know something d&gout t
control surface that you may have missed in a tutorial or whatever, then jump on and

it's play listed there for you. That's my view, yea&tu@ent }

There were some suggestions for an additional category to be added to answer frequently
asked questian(FAQ).This suggests that a group providing accessible information related
to commonly experienced issues should be incorporatedugh my own observations
providing technical support to these students | have noted the tendency for students to ask
similar questions related to studio operation. Providing students with a FAQ playlist
category would offer quick and easy contextual information while using the recording studio
equipment. While some studielated issues could be solved througtoalineseach, the

focus group felt this could be problematic.

Yeah, things like the headphonsorial | would have loved to have in first year,
because it confused me completely. So it's great that there are more resources. |
came into the course with no knowledgf studios and things like that. So
sometimes Googlintnformationthat I'm trying to specifically find was obscure in

the answers.Student 3
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All four participants in the focus grotpdicatedthat the specific contextual information
delivered througlthe BPMStudio% application tutorialsvasmore valuable than information
they could collect themselves. The personalised nature of the learning offered through the
playlists was also noted as valuablesbydent 3who statedOhaving the lecturer chatting
along in the studio that you're sitting in and going through it seems to be a bit more easy to
follow, especially if you're new to itl® response to this a FAQ category was added to
YouTubeand then linked to version two of the mobile application. Ttheroplaylist

categories included in the application were related to student needs across the program. This
included playlists that coveredtorials on recording technigukaiterviews with aademic

staff suggested th#tis is something particularly uséfio first-year students finding their

way in the early days of their studi&udents also indicated during the pilot study survey
their preference for information on recording technig@thker categories focused on the use
of specific audio desks, sofare use, setting up headphone monitqringl a range of other

concepts.

Thefocusgroupwas then askequestions related to the app anduigsbility while
operating a studidncludingwhetherthey could see themselves using it to learn or fault find
in these situationsrhis was to investigate whether the design of the application was fitting
the intended purpose, as a means of supporting students in their popular music production

activities.Student ommented

I think so, especially in first and second yBaven in third year. Learning about the
SSL desk is just a whole new thing. Until you've been doing it for a certain amount
of time, you forgot little details. It's just one button that you forgot to pusdthling

you haven't quite patched right. It would be great to just have that little reminder to

be able to go through the process with if you nee&iudent 3

The idea of the value of mobile learning was ancthemeadvancedy the students who
viewed the interaction with concepts via a mobile phone as a natural extension of the tools

available to themThis was identified as an overarching design principle applicable to the
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delivery of ondemand resources. Studertdhsideredhat it was a naturaxtension of how

he would work, as this was the technology that was always there to be utilised.

I think if your phone is the device witfouthe most throughout your daghenjust
to have that as companion, definiteliven just to make sure you're segtup the

session correctly, as like a preventative measwreuld be useful. $tudent 2

The specificity of the mobile application to the needs of the BPM student cohort was also
recognised as an advantagéudent lcommentedOl think the app's grefalr that because

you always have your phoneO reinforcigdent Ds thoughts about the accessibility of a
mobile learning applicatiorGu et al. (2011)n their research argue that mobile application
design should provide a contextualised experienckéoners who can incorporate it into
their learning experiences. Studerfelt that the mobile application would be a more

efficient way of accessing relevant information than a Google search.

My first thoughts are to go to Google rather than even thinkbout the YouTube
page with the BPM studios. Now, having the app, if | encounter an issue, I'd
definitely go to the app first because it's unique to that space and what I'm using

here. Student )

Student 4also supported theotion of mobile learning ad felt that the application would

(pe useful for people and would let them learn how to solve their own problinosit

asking others for helpThe focus group was also asked about the general design of the
application and if there were any suggestifmmsmprovements. There wasansensus

amongst the focus groupat the design wdsgical and well structuredhough there were a

few minor ideas flagged as a potential way of improving was proposed that the addition

of contact information for aff could assist students through easy access to these detalils. It
was also proposed that the application could link to the resource booking system used by the

students for equipment and studio reservations.

5.5 Salient Findings

The incorporation of the mobile phone application as adenand learning resource
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received suppofftom all membersf the focus group testing the initial design of the
application. These students indicated that the application facilitated accesgemand
resources that had the potential to support their popular music production activities. Moving
towards thehird andfinal iteration of the project this demonstrated that mobile device
compatible functionality is a fundamental design principle for the delivery-oieomand
resources for supporting these studenkdés was evidenced by the support demonstrated for
delivery via mobile devices through the surveys conducted during the pilot study. It was then

reinforced by the student focus grawstingthe initial design of the mobile application.

Once the focus group had been conclydedher work was performed on tineobile
application to address the ideas that came forlafdre releasing it to the general cohort
The basic layout of thapplicationhome pagevaschangedo improve the clarity of the
layout and improve the usability of the phone application. Thénaditayout used visual
icons to link to the various tutorial and services categottiés was changed in favour of a
simpler, textbased layout as this allowed for detailed descriptions of the playlist categories.
This would assist to speed up searctesrand to make the application more logical in itsO
design A frequently asked questions playlist was addeddoTube which was then linked
to the mobile application. This categamas included to facilitate accesstéskspecific

issues that students@untered while using the recording studios.

The services section of the application was also refined at this stage of the project, to
make it more relevant to the student users. The Twitter feed was removed as this style of
information was being coverday the studio updates page already housed in the application
design. In response to student requektscontact details were added for studio
management, course convenensd administratie staffwithin the BPM program. This
allowedstudents easy acee® this service information. There was a range of other services
that were added to increase the potential of the application for students. Other links added to
the page includethe Griffith University service My Griffith, along with student email,
resairce bookingand faultreporting systemslhese additionprovided a form of

integration with the university learning management systems to enable movement between
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them.

Once the refinements of the application were madeaé then submitted to the Apple

iTunes and Google Play stores for approval and distribution.
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Research Iteration 3:Mobile Application Evaluation

6.1BPM Studios Mobile Application Distribution

The mobile phone application (BPM Studfysvas distributed via the Appl@unes
and Google Play stores in January 2017. The negirstolved raising student awareness of
the availability of the application. This promotional stage aimed to gain the maximum
number of student users as possibleoriter to achieve this, firgtear students were
delivered an overview of the application during student orientation. It was anticipated that
the new cohort would potentially engage with downloading the application. Promotion was
also undertaken throughaal mediato target the student cohofthis aimed to promote
availability of the application to continuing BPM students through the BPM Noticeboard
student page. Promotion of the application also occurred with the student cohort during

Popular Music Pragction lectures early in the trimester.
6.2 Research Process

During the first trimester of 201 7esearch was conducted to evaluate student
perceptiongegardingusability of the mobile phone application. This research was
conducted to investigate the flamental research questions emerging from the previous
research iterations. This iteration of the research process sought to answer the following

guestions.

¥ Were students engaging with the mobile phone application?
¥ When were students using the mobile phapplication, and for what purposes?

¥ What recommendations did students have for potential design improvements?

2 The mobile application was named BPM Studios: this should not be confused with the YouTube channel named BPM
Studios1
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There were two research instruments used during this iteration. The first was a sdiwey of
guestions, designed to assess student engageatérins with the BPM Studios application.
This survey includethreemultiple choice and two sheanswer questions.

The second research instrument conducted was a focusthadapmed to add
depth to student perspectives on the BPM Studios applic#itimas conducted with a
purposive samplef four students from across the program. The students participating in the
focus group identified as having different primary focuses thigir musical activities. One
identified as a music producer, focused on recording and programming onssidentified
as an instrumentalist who&ey focus was on drumming as a session and live perfoaner
the other two students identified as sidgengwriter/performers.

With the exception of the studewhoidentified as a music produgehe other
students engaged with using music technology as an extension of their other musical
activities. When they did engage with operating recording stutfieg,were often working
on smaller projectsThese students acknowledged a limited understanding of some aspects
of studio operation. Even though this is the case, all students have been involved in
numerous recording projects. Their work in preparing portfolio material for the programOs
major studyPopular Music Productigmave them a thorough understanding of the

recording process.

6.3Mobile Application Evaluation: Survey Results

There were30 survey participants from across the three years of the BPM program
from a cohort of 120This represets 25% of the cohort participating in the survéke

survey asked the following questions:

1. What year level of the BPM program are you?

2. Are you using the mobile phone application?

3. Do you think the mobile phone application is an effective delivery method fo
helping you learn about popular music production?

4. When are you using the mobile phone application?

5. How do you think the mobile phone application design could be improved?
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There were five main themes that were identified thrabglsurvey Three of the
themes reinforced thbemes identified during the pilot study. Two themes were additional
and contributed new ideas towards the development of design principles. The first theme
suggested that delivery via mobile devices was the most appropriate fontaetad on
demand resource delivery, and that students felt that this was an effective learning tool. The
next theme reiterated the taspecific focus of omdemand education, with students
highlighting how they were using the application. The third theuggested that edemand
resources needed to be engaging, and that aesthetic design needed due attention. There were
new themes evidence through the survey that suggested that resources needed to be
extensive, covering a variety of scenarios and thaetheeded to be regularly reviewed to
ensure relevance. The final themas the integration of other university services with the

application, to enable students to manage other aspects of their learning activities.

The first question asked students tocifyethe year level of the program to allow
bivariate analysis of the datased on year level. Thisssisedwith determiningf the needs
of students changed at various stages of the program. The survey participants conkisted of
third-year studentsslong with nine from the second year of the program and nine from the
first year This sample represented even spread of participants, with a slightly higher

participation rate in the thirglear cohort.

The second question asked the participants if ehene using the mobile phone
application. Research conducted during the pilot study suggibstedemehat students felt
they would engage with using mobile devices to support their learning. The survey
participants identified that the majority of then®5 of the30 -- were using the mobile
phone application, while five students were not usinghie next question asked students if
they felt the mobile phone applicatisrasan effective delivery method for helping to learn
about recording studio operation. A similar question was asked during the pilot study, but
not specifically related to the use of a mobile phone application. During that iteration of the
research it was &htified that many students felt that-damand education was effective for

helping them to learn. In this iteration of the research the studémiisrcedthe themehat
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mobile devices were viewed as effective in helping them to |&dnis question useal five-
pointLikert scale format to measure the attitudinal response of the survey participanys

of them agreed that the mobile phone application is effective in helping them to learn about
popular music productiomwentytwo participants agreed, Wé three strongly agreed that

it effectively assists them to learn about recording studio operation (see Fyure

25!

20!

15!

10!

Student Responses

0! - . . —

Strongly Agree! Agree! Neither Agree NDisagree!Strongly Disadvee!Applicable
Disagree!
Student Perceptions

Figure 17. Studentperceptions o€ffectivenessf the mobile phone application.

Bivariate analysis of the survey results noted thigttesponse was evenly balanced across
the year levels of the programhere were seven students from first year, eight from second
year and seven from the third year of the program that agreed with the stafeémeehtee
studentswho strongly agreed wh the question all came from the final ye&the program,
thoughit was not considered thttis hadparticular significance.

The next themsuggestedhat students were using the mobile application for learning
taskspecific music technology procedurgsis themewas identified through the short
answer questio@vhen are you usf the mobile phone application8tbrt answer questisn
wereincorporatednto the research design to give survey participants the opportunity to
offer their individual experiences of using the mobile phone application. Through the
responses to this question it was expected to gain more insight into the various éontexts

which BPM students were using this learning tool. The responses to this question were
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coded to identify recurring themesrough this thematic analystsvo themes related to
student use of the phone application were identified. The theme that eménfededthat
students were using the application in a learning conteaddist with learning tasépecific
procedures, as ifrimary function(seeAppendix B:Table B1).This aligns with the task

specific design principle that was acknowledged during tlo¢ gtudy.

Theshort answer questioesponsegdemonstrated thatften students were using the
mobile application toeview taskspecific procedures during studio recording sessibines.
point at which the taskpecific information became relevant to thedents was when they
were at a specific moment of ne€he student reflectettiat the mobile application was
useful@vhen I'm stumped in the studio and needing assistance with a particular device or
techniqu® .This suggested that students were usingrhbbile application to provide
supplementary edemand learning opportunities when they needed it.mbstsurvey
responses daixteenother participantseiterated this idedAnotherparticipantrecounted
how the application assisted when no other help was available. This student stated that the
application was used Olate at night, out of staffed hours when | am recording in the studios
aloneOThe idea of the mobile phone application as a plag® when other avenues of
assistance are unavailable, avitenthere is a specific learning needasacommon thread
This implied thathe most useful feature of tineobile phone application walsat it
provided asource of information tassist withtaskspecific procedures’hese responsean
be summarised by the student who described the cantestichthey used the application
as Owheneveé get confused in the studi@¥These results reinforce tidesign principle
developed during the pilot studhat BPM students would engage with mobile learning to
develop their skills ipopular music productiouring research iterationl: tipdot study,
students supported the concept, which led to the development of the mobile phone
application. During ttd iteration of the research the data gathered identified that BPM
studentsvereengaging with this learning tool. These studevgsealso using the phone

application ordemand to support their recording activities.

The next theme identified that geneyatudents were happy with the mobile
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application design.tBdentswere askedhow they thought the mobile phone application

design could be enhanced (ggmppendix B:Table B2).This question was designed to

deliver a student perspective on the design structure currently in use, with a view to potential
desgn modifications in the futur&ix of the surveyarticipantsuggested that they were

happy with the design as it is, fag] that it was unnecessary to revise it based on their
experience. One dhese participantsuggested that Ol think for what it is and how | use fit,

the structure is pretty good. Nothing immediately comes to mind that | would want to

changeQDther survg participants identified that thehad similar opinions.

Howeveranother theme suggested tttadre were some students that fbé design
could be morengagingOne student suggested that the Ouser interface could look nicerO
while another felt thatr@aybe a more user friendly interfaceO would be appropBiageof
the initial design principles was that-demand resources should be engaging through
exhibiting good production values th@innectwith a contemporary audiencéfter the
initial design @ the application some revisions were made based on feedback from the
student focus group. During this phase the design was revised to make the titles of the
categoriesnore intuitive to understand’he current design could be described as functional,
rather than focused on being aesthetic. This may have led some users to feel that the design

wasnotengagingthough the results of this were not conclusive

The next theméhemeemphasisethrough the responses to this question was
integration ofuniversity serviceswithin the applicationAlthough the princigl purpose of
the application was toffer ondemandearningopportunitiesjt was decided to integrate
useful services into the initial designdive students the opportunity to engage with these
through the mobile phone applicatiddiven the problematic nature of integrating all of
these services, a design principle emerged that suggests that the application should focus on
delivering learning opportunities to studerithe Griffith UniversityOs oinle systems My
Griffith, Learning at Griffith and access to emaitilise a single sigron system. Some
studens accessing these services via the application experienced issues with the single sign

on systemAs one survey participacbmmentedOl find t very frustrating when | have to
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constantly log in to my account even if | have usedsé fninutes prior to logging inThis

was reinforced by anothearticipantwho observedOperhaps if the app had a single sign on
function then students wouldri@we to log ind the Griffith site every time @hile the

addition of Griffith services to the application design may have been beneficial because of
budgetary considerationthese were all added as external links in the application. This may
have beenme aspect of the application design thdtile usefu) could have been left out at

this stage of development.

There were other comments that reinforced the theme of integratimmber of
students commented that they felt the incorporation of other 8fixie learning tools could
be beneficial. BOPMAT isin online resourcesed to provide feedback, marksd a
listening space for student portfolio submissions. There were comments from survey
participants regarding potentially integrating BOPMAT inte #pplication to provide access
to portfolio material submissionas proposed by one studegl feel like it would be very
handy to be able to access BoPMAT via the phone app so people can listen to their panel,
hot 100 or check their folio assessmentOther students also suggested that BOPMAT
acces would be beneficial to therBased on this feedback further design principle could
bethe development of an integrated application with multiple fadearningand
assessmenthe comments related studentseeking access to BOPMAT wiae mobile

application suggest that there could be student demand for this service.

A final theme that emerged through this question tastutorial contenshould be
regularly reviewed to established continuettvanceWhile a range of content was created
for the purpose of edemand learning, the number of potential resources that could be
developed is extensiv&he constant cycle of new resources and techniques meanosrthat
demand tutorials can quickly loselevanceThis design principle suggests that in the
delivery of ondemand resourcesexklopingfresh content and new resources is important to
keep students engaged in tharningprocessOne student commentg®| think more

advanced videosoveringnew equipmentvould be helpfulO. Another student suggested that

¥ BoPMAT provides opportunities for students to listen to the portfolio submissions of other students. The hot 100 is the top
100 tracks submitted during each semester.
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there could be Omore videos onltieststudio geaOOverall this demonstrates that
continuing to develop resources for this form of learning tool is extremely important in

maintaining a vital and useful learning space.

6.4 BPM Studios Mobile PhoneApplication Focus Group

A focus group was also conducteith four studentsat the conclusion of the teaching
period to evaluate the mobile phone applicatitns focus group was useddather
information about how students were utilizithge applicationwhile gathering feedback on
the structure to refine the idenéfl design principled.echeler and Hosack (201ddate that
understanding the intended users and how they interact with the mobile application is an
important consideration for developing design principles. This observation was important to
this study beaase it was important to understand whether this delivery method was having
the intended impact. Gaining an understanding of how it was being used would provide

context for the refined application design principles.

There were four BPM student participaimgolved inthis finalfocus groupThe first
studentwas in the third year of the prograand will be identified as Student This student
was identifiedas a music producer, and regularly works waithsictechnology in the
recording studiosStudent 2s also in the third year of the prografproficient drummer
this student regularlworkedas a session drummer on many proj&dtkin theuniversity
studios and alsoccasionallyengages in popular music production through engineering and
producing nusic. The third studentvascompleting thesecond yeaof the BPM program.
Student Jdentifiedas a singer/songwritevho uses musitechnology, but generallyorked
as a performeiStudent 4vasenrolled in the second year of the program. This student
workedas a singer/songwrit@ndhadlimited engagement with the use of music technalogy
The students volunteered to participate in the focus gradghey represent a range of
attributes often found within the BPM student demographic, thus represemptimgasive
sample These students hadl used the mobile phone application during their work in the

studio throughouthe firsttrimester of 2017.
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The first question asked was how and whrdents weresing the mobile phone
application. This question was also asked during the survey as an open question. The
students in the focus group responded that they had used the mobile phone application
throughout the trimester. The main theestablishedvasthatthey had used to
troubleshoot equipment operation when faced with unfamiliar situatitsisg ordemand
resources to troubleshoot music technology equipment has been a recurring theme
throughout the project. Studentdcalled acircumstance when thapplication assisted with

solving a technical problem during a studio session.

I've usedit whenl've beenstuckin StudioA. Onebl remembetherewasanissue
connectingProToolsto thedesk.l would havehadno ideahow to fix it andbyeah,
theappjustshowsyou howto reconnectt. It really helped.(Studentl)
The otherthreemembersf the focusgrouphadalsoencounteregimilar situations which
reiteratedhis theme.Student2 encounterea situationwherethe applicationconveyed
importantinformationregardingheadphoneonfiguration. Student reflectedthat Olusedit
morefor headphoneandstuff becauséd'm notreally anengineeiorientedpersonSol just
doit for simplethingsin thestudioif I'm stuck.@therstudentgparticipatingin thefocus
grouphadsimilar experiencesTheyfelt thatthe applicationworkedwell for thembecauset
supportedheir useof the studio.lt gavethemmoreconfidencen their ability to getthejob
done.Studen# doesnQiftentakeon therole of audioengineerandalsofelt the application
wasan effectivetool to supportherrecordingactivities.
Becausd amnot hugelyconfidentin the studios,anapplike this, with its simple
layout, helpsmealot in finding therequiredinformationl needwhenl gointo the
studioby myself. Everythingis easyto seeandwatchingthe videoshelpsme
directly with the problemsl have.(Student)
These responses reinforced the idea that the phone application was gerpungoseof
assisting with troubleshooting for students using the recording studios. The responses to this
guestion during the survey also recounted that the applicsgimed as private tutor

providing ondemand learning opportuniti@stimes of need.
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The series of questios sought information regarding how the mobile phone
application compared to other delivery methodldse theme that developed suggested that
mobile delivery was the most effective delivery methidoe focus group participants agreed
that the mbile phone application worked more effectively than the other delivery methods
because it was the most accessible piece of technology avaStident ommented
OYou're more likely to have your phone out when you're stressed rather than a laptop to go
YouTube or whatever. So then it makefagter, it delivers it better &udent lalso felt that
the mobile phone application was a better option than the other delivery methods. He
commentedOYeah. | think it's probably the best way to go becauseyanés got them on
them these daysTdese responses also supported the survey responses that suggested that
the delivery of ordemand resources via a mobile application was the most effective delivery

method.

While thisseries ofjuestios sought speic information regarding the various
delivery methods, some responses reflected how the application enabled their learning
processThis theme suggested that students were inclined to engage with tutorials of this
nature, and that they viewed this hagbke to play in their learningstudent 4ndicatedthat
the personal nature of instructional learning offered a richer learning experience that wasnOt

being delivered in the classroom.

| think it doesfor peoplelike mewho arenOthe quickestiearnersn the studios.The
appalmostprovidesa Ooneon-oneGcenario The stepby-stepinstructionsmakeit
feellike IOvegot a privateteacherFor peoplelike mewho canObbtainthe
informationasquickly asotherscanin class,| think this apphasarealadvantage.
Howevernotjustfor peopleof my level, but all levelscanbenefitfrom this app.
(Studentd)

Thediscussiorturnedto the useof instructionallearningfor the developmenof newskills.

Thefocusgroupwasaskedf therewereotherscenarig wheretheyusedthe application.

The membersf thefocusgroupalsoindicateduseof the applicationwhile troubleshooting

however the supplementarynformationthe applicationcould providewasanothersituation
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wherethe applicationwasbeingused.Studentl commentedQI'vegust gonethroughit
thoughsometimesandjust watchedsomeof them.Like in first yearl watcheda coupleof
themwhenit wasjust basically how to recorda guitar.COT his particularstudentwas
identified earlierashavinga specific focuson audioengineeringandmusicproduction.
While discussinghe contextof his useof the application Studentl wasaskedabouthow he
learneda lot of thetechniguesie usedto producemusic.Independentesearctwas
identified asa significantly importantpartof how he developechewskills. It wasalso
somethinghathe spen a considerablamountof time doing.OYeahl watchaload of
tutorials.| think it's huge.Everyonel think I know thatdoesthis usesthemto figure stuff out
andwhere to getnewideas.O

Thefocusgroupwasthenaskedf theyfelt thatthe mobile phoneapplicationwasan
appropriatanodeof delively for this kind of information.The participantsall agreedhat
theyfelt thatit wasrelevantandeffective.Overall therewasstrongsupportfor the BPM
Studiosmobile phoneapplication,andthe concepiof on-demandesourcesTheattitudes
reflectedby the studentsnvolvedin thefocusgroupreflectedthoseof the survey
participantsThemeghatsurfacedrom this sesion highlightedthatstudentsvereengaging
with theapplicationto learnin a variety of contexts Often, it waswhentheywerein specific
needof informationthatit wasmostvaluable.In generalthefocusgroupfelt thattheideaof
aself-pacedeaming environmeneffectively supportedheir need.It wasalsorelevantto
helpthemengagevith usingthe equipmenwhenworking aloneor in unfamiliar situations.

The next questiorelated to the structure of the mobile phone application and its
generalayout. The theme recognised through the focus group was Weaald the focus
group felt that the layout of the application was simple and easy tSuskent Ireflected
on the layouthus:Ol think it's good. | think it's well laid out and it's simple because you
don't have to go through a few pages or anything. It's just boom, bdtnall there.O This
was also reiterated §tudent 4, who commented that the application @&sper easyd
simple! ThereOs really nothing else | can say but itOs great!O This was also the opinion of the
other members of the focus group who found the application desigfriesdty. The focus

group was then asked about the playlist categories and conteist¢bearently available
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through the application. They were specifically asked about the usability and how this could
be enhanced. Overathey felt there needed to be more tutorial content covering a broader

range of nformation

One of the initial degin principles was that edemand resources should be
differentiated to cater for student diversity, covering general skills applicable to students
across the degree program. This design principle also needed to address the needs of students
working in different genres where different approaches in popular music production are
often employedDuring the course of the project, time constraints had meant that the
continued development oh-demand resourcdsd to be put on hold. While there is an
extensive amunt of content availableatering for student diversity meant that development
of resources should not only take into account student year level, but should also cater for
various production approaches. This means that resources assisting those focused o
electronic music production would be highly relevant as production techniques employed in

this area differ from those of rock, blues, or country.

During the focus group the theme of student developed content was then discussed as
a way of increasing stient engagement in using the applicati®tudent 2 suggested this as

somethingvaluable to her learning process

| think it could be good to if maybe you even enlisted some of the third years to put
together little handy tip videos of stuff that they Because | know that | sort of
pick up on things a lot more if I'm learning it from one of my peers, because they're
doing it and they're in the same boat as me and it'®ldceit's just that simplBif
you can do it, so can ISfudent 2

Student Jlalso felt that students would engage with creating content, and that they had

valuable skills they could share.

I reckon there would be people here who would love to do them. They could just
make them up if they're here late at night one night and sendiehgwa, if thatOd

be good, student tutorials. That could be another subheaS8inglefit 1
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All students participating in the focus group agreedshatentdeveloped contewould
increase student engagement in the mobile applic&iame tudents enténg into the third
year of the program have dgeped their skills in popular music production to a professional
standardThese students also often take on the rolmwdic producer andudio engineer
during group projects. Harnessing their skills andvidedge to share with their peers could
be a valuable addition to the-demand tutorials.

Additional ideas for enhancing the usability of tredemand resourcegere also
sharedThe firsttheme identifiedhatresources thdbcused on specific musicqgduction
techniquegould be a valuable addition to the tutorial playlist categories. It was suggested
that these needed to deliver small chunks of information that covered very specific skills.
Student Isuggested, Ol think that you would get maybe more people going there if there
were some tutorials that were more like tricks or.@p§he students generally agreed with
this idea Student Telt that Ospecial mixing tricks and stuff like that, becatisi@k that's

something mucimore eye grabbing for someone.O

The second theme reiterated that music techndiatgyial videoswvere often too long.
The suggestion was that tutorial videos rezd be succinct, conveying the information
efficiently. This was not specifically referring to the BPM Studios tutoribls referred to

much of the general music production tutorial content found wiar ube

Yeah, that's the other thing. They need to be real short and concise because there's
nothing more annoyinthan some dude in a tutorial that statten youOre left

waiting till the actualconceptis covered (Student }

The focus grouparticipantavere also asked if thehoughtvideo was the most effective
medium for communicating this sort of informatidrhe participants agreed that in most
caseshaving a video to watch worked the most effectively for sharing these tut@ftds.
the students felt that the context of the information was a determining fatident 3aid,
Olt depends on the infornmtibecause for studio stuff you need to follow it step by step and
it's easier to watch someone else do itO. Other members of the focus group had a similar

perspective
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| think the video is the best way because text literally means nothing, toutria a

video, IOm physically seeing whatOs being done and | think thatOs the best way to

teach studio work like thisStudent 4
While the majority of information shared through the phone application was video based,
other sorts of information were also sharedi the course of the project. During the pilot
study it was suggested that PDF files wouldbeffective means of communicating
information regarding some commonly experienced isares®me PDF documents were
created and sharddr this purposeDuring the focus grou@tudent hared another form
of onrdemand learning that she engaged withich involved the use of images found via
Google search. These images were used to display microphone placement techniques for
recording various instrument®Usually | just Googlenage microphone techniques for this
and it pops upGsfudent 3. Lecheler and Hosack (201gjopose as one of their design
principles that mobile learning designers should make use of visual information to get the
point across quidl, andStudent 3Buggestedhat visual information was the most efficient
way to get information regarding microphone techniqiliéss allowedher to visually see a
quick solution. She suggested that this could be a category that could assist beginning

students with learning the various microphone techniques.

I only do images for mic techniques. But for all the studio stuff I'd watch théflike
I'm stuck and I'm like what am | doing, I've loakat videos. But that might lggod
to put in if you have just basic ones, particularly for the first years who might get

stuck. Student 3

One of the initial design principledentified during reseah iteration 1was that on
demand resources should be vistidwever,the context of the information also needed to
be considered when developing-deamand resourceBroviding resources that conveyed
information as quickly as possible through understanthe contextual nature of the lesson
was highly relevant. This wachoedhroughout the research. Therefore, another
fundamental design principle for delivering-damand resources is that while visual

information should be heavily utilized, informaticontext needs to be strongly considered.
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This idea is also a design principle that was suggestéadiyeler and Hosack (2014hen
considering mobile application design.

Finally, the group was askedttiey hadany other suggestions regarding the mobile
phone application. There was a feeling that perhaps there was a lack of awareness of the
availability of the application. During the yeaffort was made to promote awareness of the
application via social media and through facdace meetings with thgtudent cohort.
Because of the relative infancy of the applicatibe engagement has been steady and
building. Developing a culture where the application becomes integral to the program will

take time to achieve.

| think the biggest thing with this apg making people more aware of it and

reminding people that it's there. Because I'd dare say that people get stuck all the
time and they don't even think about it. So one idea | had is kind of simple but |
thought maybe if there was a sign in the stuflibke somewhere there was like are
you stuck? Maybe you should download the Bgpu know? Because themould

have been so many times where I've just gone running around looking for someone
to help me and it was probably sitting in my podRgbu know,theanswer. I'd just

forgot. (Student }

6.5 Summary

Thisfinal iteration of the research processsv the BPM Studios mobile application
shared with students from the BPM program. Ovettadl response to the mobile application
was positive, with the majity of the cohort downloading the application from the digital
storesTwentyfive students who participated in the survey aidour members of the
focus group identified that they were using the phone applicatlmese students were also
using the aplication in a variety of contexts to help them with their Popular Music

Production activities.

This research iteration aimeddesess how the mobile application was being used in

order to identify other relevandiesign principlesThis would identify hav the application



















































































































































