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ABSTRACT 
Numerous projects in the field of music technology focus on networking between spatially 
disparate locales, digital tutorials and real-time, intuitive sequencing. These worthwhile 
innovations fail to acknowledge that the knowledge and information experts possess is not 
meeting the growing demands of aspiring music technologists. Based on a review of 
technical and learning services, pilot research that used remote desktops to teach music 
sequencing software and recent educational research this article proposes a new delivery 
model for learner support. A 24/7 delivery model, using remote desktops, mobile devices 
and shared calendars, offers a real time addition to the piecemeal support services already 
on offer. Treating every user as a potential expert and offering them a tailored learning 
experience to fit their unique requirements the model aims to deliver universal support 
situated in a personalised context that serves technical and education requirements of end 
users. 

Author Keywords 
Remote Desktops, Shared Screens, Music Sequencing, Music technology, Learner 
Support, Technical Support, Real Time, Synchronous, Asynchronous, On-line, Education 

 

INTRODUCTION 
This article presents pilot research conducted by a music technologist investigating the 
education and commercial facets of specific bottlenecks in learning and technical support. 
To explore the access that music sequencing software users have to flows of 
knowledge/information the article outlines current support services, summarises pilot 
research findings and advocates a new model of learner support based on professional 
development (PD) research. 

For the purpose of this article three concepts require a definition. First, learner support is 
broadly defined here as… 1. support of the learner's mediation with an educative course 
and/or technical topic, 2. support to create a social environment and 3. an administrative 
framework. This definition is adapted from Pollard’s (2001 p.3) comprehensive classification 
to cover the central elements of e-learning strategies (Sharpe, 2006) including automated 
support, expert support, peer-to-peer support, mentoring, tutoring, coaching, counselling, 
assessment, advice and guidance. Such a definition aims to address problems that the UFI 
report (2007 p.3) raises about e-learning programmes, which suffer from high attrition rates 
due to learner isolation, lack of personal feedback, technical problems and lack of social 
interaction. This three part definition of learner support embraces technical support at one 
end of the spectrum with certified courses at the other end to distinguish it from most 
support services in this field that separate the former from the latter. This definition is 
purposefully broad so that it can incorporate services for a range of music sequencing 
software users (examples for this context are listed below) where unique experiences, 
spatio/temporal constraints and histories of learning require varying degrees of support that 
fit between each end of the spectrum. 

The second concept is the bottleneck which this article depicts as the source of several 
practical problems for aspiring and established users of music sequencing software. In 



 

networked societies (Castells, 1999) bottlenecks signify institutionalised processes that 
slow the flow of knowledge and/or information as they pass through a shape resembling a 
bottle's neck. The term "knowledge bottleneck" derives from studies into expert systems 
seeking to find the best means of disseminating new (often technical) information. 
Researchers have examined expert knowledge from several perspectives including 
computing systems, medical knowledge and technical support databases (Hoffman & 
Lintern, 2006, for expert knowledge or Slonim & Friedman, 2006 for multivariate information 
bottleneck). This article is concerned with expert support bottlenecks that slow the sharing 
of both technical information and knowledge about learning processes related to music 
sequencing software users. As we are now in an era that prominent social theorists 
(Bernstein, 1999; Castells, 1999, 2007) characterise by the rise of many-to-many 
interactions, the term resonates with the internet’s ability to facilitate efficient horizontal 
communications, both synchronous and asynchronous. In the specific context of music 
sequencing software the bottleneck concept denotes points at which experts cannot, for 
numerous reasons, supply learning and technical support quick enough to meet user 
demand, wherever and whenever it is required. One of the benefits of conceptualising this 
practical problem as a series of bottlenecks is that it allows us to focus on education and 
commercial sectors as part of an integrated system for sharing knowledge and information 
(see Castells, 1999, for a detailed exposition of the distinction between the two) under a 
broad definition of learner support. 

The third concept is music sequencing software, which this article defines as any digital 
application designed to create, sequence and mix musical and/or audio events. This article 
is primarily concerned with computer based sequencing software that incorporates multi-
track audio sequencing, MIDI (music instrument digital interface) and third party plug-in 
programs. Although the research findings presented here are applicable to stand alone 
music production hardware, such as step sequencers, polyphonic synthesisers and music 
workstations, they are not central to this article.  This research and the model of learner 
support it advocates addresses the broad community of users who continue to learn and 
share knowledge and/or information related to music sequencing software. They include, 
but are not exclusive to… 

• a student of a structured course of study 

• an auto-didactic 

• an educator who requires professional development 

• a technical expert (Researcher, Manufacturer, Software Retailer, Private Tutor) 

• an individual or group (open source, community workers, artists) 
Throughout this article all members of this community are treated as produsers (Bruns, 
2007) of music sequencing software and the proposed learner support model aims to 
improve the synchronous flows of learning and technical support that they provide and 
receive. Regardless of application type or experience, once a produser has received and 
processed some specific expert knowledge and/or information, they have numerous 
opportunities to share. Effectively they can act as low-level experts for new users. In the 
field of music sequencing software this article argues that no providers of learner or 
technical support currently exploit this potential source of intellectual property in their 
knowledge transfer strategies. 

 

CONTEXT 
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The majority of research literature regarding remote communication of musical expertise 
has neglected the field of music production and the technologies associated with music 
sequencing. This is because of preconceived (and untested) perceptions that such 
interactions do not meet standards of teaching and learning quality (Arthurs, 2008). As a 
result remote locations have denied aspiring produsers access to new and advanced 
synchronous opportunities for music making, learning, and mentoring across local, regional, 
and international borders (Lancaster, 2006). 
There is international research about playing musical instruments online. Lancaster (2006) 
has explained how online rehearsal via videoconferencing for musicians has proved 
expensive, unfeasibly slow, or limited by interface considerations. In the USA, specialist 
schools and professional musicians use synchronous and asynchronous technology 
in musical activities (Brand, 2004; Callinan, 2000). In Canada, McGill University has tested 
a successful but expensive format of synchronous performance across remote locations, 
employing technology developed for medical applications (McGill, 2002). Other cases at 
Oklahoma University and the University of Northern Iowa demonstrate the use of 
videoconferencing in synchronous performance across locations (Lancaster, 2006).  In 
Australia, there have been several attempts to use synchronous and asynchronous media 
for music education, and to date, a small number of real-time mediated learning 
demonstrations. The VideoLink program, established at Sydney Conservatorium by Mark 
Walton in 2001, allowed teachers in Sydney to provide individual instrumental instruction via 
videoconference to students in remote locations (Callinan, 2000).  Callinan found that 
remote interactions with a teacher in Sydney motivated the students involved. Further, 
Walton extended the project to involve senior students from the Conservatorium. As 
graduates, now working in regional centres, they form a new generation of teachers 
accustomed to the medium and are extending its use in some remote locations. Whilst an 
ongoing research project called Jam2Jam (Dillon, 2005) currently offers a synchronous 
software resource that allows novice users, such as children and people with disabilities, to 
play music and remix video feeds together over the Internet. Andy Arthurs’ (2008) latest 
project, which is in its infancy having only recently received research funding, investigates 
the pedagogical benefits and limits of remote musical interactions (RMI) over digital 
networks in three fields of practice: 1) professional rehearsals and auditions; 2) mentor-
student interactions; and 3) peer-to-peer interactions through user-generated content. 

These projects underline the fact that mediated online music practices are in their infancy 
and that relevant research in the field of synchronous learner support for music sequencing 
software is sparse (the next section suggests that what does exist is mostly asynchronous). 
Developments in high-speed broadband networks now deliver a more accurate 
representation of both graphics and audio and failure of the technology is less common. Yet 
most remote projects concentrate on playing and rehearsing with musical instruments, not 
the technical and learning issues related to music sequencing. This context suggests that 
despite remoteness, the ability to interact with other produsers about technical and learning 
issues is essential if all users are to enjoy access and equity as students and professionals. 
Currently, the primary users of synchronous remote desktop applications are network 
administrators and large commercial providers of technical support. This article argues that 
these remote applications represent the tip of the iceberg for future synchronous 
interactions based on the broad definition of learner support presented above. 

REVIEW OF LEARNER & TECHNICAL SUPPORT SERVICES 
Continuing developments in music sequencing software obviously require increased 
technical support, some of which is purely instructional. Yet most is educational in its scope 
where support includes complex processes, context, explanation and demonstration for 
particular hardware or learner cohorts. As a research topic learner support has received 



 

little attention in educative courses related to music technologies (Banister, 2006; Seddon, 
2009). There are, however, numerous support services that attempt to widen the 
bottlenecks that software users experience and they require further research in this context. 
These are listed below with reference to research in related fields: 

Call centres - These usually take the form of commercial companies supporting their own 
products, adding disclaimers to their remit about combined use with third-party 
hardware/software. Smaller music technology retailers also provide post-purchase support 
that is both educational and technical. Reports from retail suppliers (Dodge, 2009) suggest 
that it is economically difficult to provide such localised support in the long-term because it 
reduces interactions between the sales staff and shop customers and cannot be accounted 
for properly (see Borst, 2004 for efficient call centre queue algorithms that attempt to 
rationalise such interactions). 

Forums - Software and hardware companies provide technical support forums, knowledge 
databases, beta-versions, driver updates etc., as part of their post-purchase support. Open-
source forums also share expert knowledge, reviews and information with the point of 
difference being their view of sharing and the fact that they are not tied to a particular brand 
or product. These forum systems can work well for auto-didactics, yet many readers of this 
article will have spent hours trawling through such forums to find that no one has their exact 
setup, thus technical problems can remain unsolved (see Dringus, 2005 for a data mining 
strategy that assesses asynchronous discussion forums) 

Tutorials & Courses - (DVDs and online) for specific applications are often comprehensive 
but too long in production, which means they can be out of date before release. On-line 
distribution is clearly more efficient. YouTube (TM) for example is now a viable source of 
"how to" knowledge for many home users and auto-didactics. A mass of Internet traffic 
passes through these network nodes and it has certainly widened bottlenecks for many 
software users, but the quality (both technical and educational) are inconsistent (see 
Tallent-Runnels, 2006 for a comprehensive critique of online teaching resources).  

In terms of official educative courses Berkleemusic (2009) is arguably the world leader in 
this field as it offers the most comprehensive and wide ranging packages. However, they 
too have only recently moved into the synchronous arena and now offer a real-time “Web 
Conferencing Tool” that allows for text, audio, and video-based meetings. This specific (and 
often expensive) type of online learning environment has real time elements but it does not 
address many of the quick response or technical issues identified for produsers outlined in 
this article. 

Remote desktop applications - To date, technical support teams are the main users of these 
applications as part of their remit to resolve client’s hardware and software issues. As 
mentioned above they have only just begun to infiltrate the multi-media and education 
arenas (Flower, 2008). The pilot research presented here suggests that there is potential in 
this format, especially through third generation (3G) mobile networks, to widen bottlenecks, 
increase the synchronous flows of knowledge and/or information and offer greater control 
and flexibility for all produsers. 

There is evidence to suggest that users of music technologies prefer face-to-face support. 
King (2007, p.58) reports that music technology students in higher education are more likely 
to acquire studio support guidance from a member of staff (43%), or a peer (41%) than a 
manual (16%) or a textbook (0%). King’s phrasing of “support guidance” also resonates with 
the definition of learner support that this article advocates as it incorporates rather than 
segregates technical and learning issues. In an unrelated, but still technologically mediated 
field, informal technical support was reported to be both highly efficient and educative 
(Poole et. al, 2009). This research team highlights the rich reserves of untapped knowledge 
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in informal technical support networks and recommends future residential computing 
infrastructures with informal support mechanisms in mind, advocating for the design of 
residential computing help systems that take into account existing social practices (2009, 
p.10). 

So why are service providers offering limited synchronous human interaction in the support 
they provide to users of music sequencing software? Perhaps this neglect is based an 
assumption that such real time interactions are expensive and cross imaginary boundaries 
between educative and technical services in this field. This type of distinction between 
educational process and technical competence can also be found in the online education, 
where the first wave of online course designers tended to make the same assumptions 
about learners as traditional classroom course designers  (Lancaster, 2006). Van Rosmalen 
(2008) and McLoughlin (2002) both argue that many online education services still proceed 
with a static notion of learning that does not include any reference to technical support and 
continues to treat learners as empty vessels, waiting patiently to be filled with facts (Shor, 
1993). This historical tendency in education course design inadvertently homogenises 
learner cohorts, expecting them to fit the course structure, not the other way around 
(Kalantzis, 2008). 

Current providers of support service for users of music sequencing software do not gear 
their solutions towards the ongoing dialectic relationship between education and commerce 
and thus neglect important knowledge generators. This brief review suggests that current 
and future produsers of music sequencing software provide a crucial part of the many-sided 
solutions that can contribute to long-term employment, education and technical support 
goals. The current solutions are helpful and this article is not criticising these services per 
se. It is suggesting that these are piecemeal, mostly asynchronous and not cohesive 
solutions. Informal support mechanisms, call centres, forums, tutorials, online courses and, 
to much lesser extent, remote desktops currently perform important roles in making 
sequencing software accessible to an increasing numbers of users. There is scope, 
however, for improving the flow of interactions between all produsers through mobile 
technologies and targeted professional development. Synchronous learner support, via 
remote desktops and instant messaging for example, represents a compromise position 
that cannot replace face-to-face interaction, but can offer users flexible services without 
attracting high costs or making assumptions apriori about learner’s needs.  

METHODOLOGY 
The pilot research presented here forms part of an ongoing design experiment (Kelly, 2003) 
that aims to explore the potential benefits of remote desktop interactions combined with 
peer education techniques (Medley, 2009) as a new delivery model. Design experiments, 
developed at Vanderbilt, Washington and UC Berkeley, have been used successfully in 
small to medium size school curriculum reform and innovation in US schools (e.g. Cobb et 
al. 2003). They combine a rigorous approach to data collected on the effects of the design, 
with an interventionist approach to program development through action research. The 
intervention – in the is case a new delivery  model – is continually reviewed and revised  in 
light of new empirical evidence of its effect, intended and unintended. 

This design experiment took place across a network of flexi-schools, which provide re-
engagement pathways for young people who, for numerous reasons, have disconnected 
from mainstream schooling (Brader, 2004). Within the network only one school site boasted 
an industry standard recording studio facility. The other sites had standard desktop 
computers and internet connections, no staff with music technology expertise and high 
student demand for such skills. A simple logistical problem for this network of schools 
informed the initial research question: How can the network maximise the educational reach 
of one music sequencing teacher across all of its schools and outreach projects? The 



 

teacher in question was qualified to deliver a nationally accredited Music Industry Training 
Package, whilst the network provided for 400+ full-time students, some separated by more 
than a thousand kilometres. 

Over the course of four school terms the pilot study involved a total of 15 students aged 
between 13 and 18 years old, and two teachers without any previous experience of music 
sequencing software. The goal was to provide participants with key skills in music 
sequencing so that they start to teach themselves, others and could enrol on accredited 
Music Industry courses at a later date. Each week learners were set simple sequencing and 
recording tasks and were invited to pass on their knowledge to at least one new student 
before their next remote desktop lesson. The peer aspect of this delivery model draws on 
the work of Topping (2005, 2009) with regard to the theory of learning and the review of 
Medley (2009) with regard to its successful implementation. In terms of music education, 
Latukefu (2009) successfully used a similar peer learning approach to vocal training with 
higher education students. The pilot built upon this research literature and started remote 
desktop teaching at the site most geographically separated from the others and then rolled 
out the revised project to less remote sites, as and when time allowed. The music 
technologist visited each site and installed the following equipment: 

• 1 Multimedia computer (Pentium 2.2 GHz, 1024 megabytes of RAM, 180 gigabyte 
hard disk and a compact disc writer) 

• 1 Music sequencing software package  (Cubase SL3 Education Edition) 

• 1 Remote Desktop Application (www.logmein.com) 

• 1 USB MIDI/Audio interface (M-Audio Ozone) 

• 1 Microphone (Shure SM57) 

• 1 Pair of inexpensive desktop speakers (Generic) 

• 1 Sample Library containing 50 gigabytes of sounds (audio samples and MIDI files) 

• 15+ hours of DVD digital tutorials (application and musical genre specific) 

• 1 Telephone with teleconference facility 

With these tools the trial aimed to train both students and teachers in music sequencing 
through a mixture of synchronous/asynchronous delivery and peer education. 

THE PILOT 
Between February 2007 and December 2008 the music technologist successfully used 
remote desktop applications to teach music sequencing software across the state of 
Queensland, Australia. This educator has 15 years experience in the UK and Australia, 
providing formal qualifications, private tutoring and workshops to adults and young people 
across education, non-profit and commercial agencies. The music technologist prepared a 
two-day visit to the first site to install hardware /software, introducing the pilot project to 
students and staff. To provide a suitably flexible delivery structure the first day attended to 
the technical details and discussions with the on-site teacher.  Whilst the second day 
involved meeting and greeting interested students, presenting the hardware/software setup 
and its capabilities, and exploring how the remote desktop application would function. 

This preliminary face-to-face visit allowed students and staff to attend a real-time 
demonstration of the sequencing software's capabilities (creating multiple musical styles, 
mixing Mp3 audio files and creating audio CDs using CD burning software and the 
computers' built-in CD-recording hardware). The music technologist clearly articulated and 
clarified the course structure as a weekly, one-hour remote desktop lesson supported via a 
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real-time teleconference. In addition, he encouraged students towards a self-directed, off-
line component of two hours per week, allowing for arranging and recording 
experimentation with the sample library and tutorials. He also informed students and staff 
about how the exchanges would occur between the expert, the on-site teachers and the 
students. He expected that the students would learn quickly and provide peer tutelage by 
sharing knowledge and/or information with new students. Peer-to-peer tutoring, it was 
explained to participants, has numerous, overlapping learning benefits: "teaching someone 
else what you can do helps your own learning and that of others". The schedule of the 
design experiment also anticipated that such peer-to-peer tutoring would prove effective as 
a practical response to the fact that more students wanted to learn than could be 
accommodated. 

Successes - Four students and one staff member participated in the first cohort, with two 
young people showing real potential to become effective peer educators (Topping, 2005). 
After only two weeks participants were using their newly acquired knowledge to interact with 
each other and the hardware/software to produce original music. The synchronous remote 
desktop lessons, complemented by asynchronous tutorials and the remote desktop render 
facility, which recorded every session for replay, was working well. 

By the end of the first term two students and the on-site teacher had produced numerous 
music recordings and had successfully tutored several new students. The on site teacher 
and school principal reported that these students, as peer educators, gained significant 
social status within the school community, which had multiplier affects on their other 
learning endeavours. Lead students negotiated unsupervised access to the facilities, which 
on site staff reported in correlation with increases in their transferable social skills, symbolic 
status and confidence overall. As the research on peer education suggested these students 
progressed quickly (Medley, 2009), partly as a result of learning to negotiate with staff for 
extra time to experiment and partly because this allowed for self-directed interactions with 
the sequencing hardware/software. 

Once the remote desktop format had proved effective and stable the second site started a 
roll out using the same mode of delivery, building on key findings from the first. By the end 
of second term sites were sharing their work through social networking services. Cross-site 
interaction increased as students started to upload, listen, collaborate and critique each 
other’s work online. Most participants replicated the delivery mode with ease, which 
significantly aided communication between the school sites and the digital worlds of 
experts, teachers and students (Topping, 2009). 

Technology Issues – Data analysis locates the pilot’s technical issues within the combined 
use of remote desktops and teleconferencing to teach and learn in situations that required 
multiple hardware configurations (e.g. the positioning of microphones and the recording of 
guitars in advanced lessons). The music technologist, who had installed the facilities and 
had intimate knowledge of the specific computer configuration, minimized most technical 
problems with his pre-emptive choice of music hardware /software. Of course, this is not a 
practical solution for a large-scale implementation. The ongoing design experiment is 
currently exploring how future remote learner support will manage issues related to specific 
hardware/software configurations. 

These students also encountered inevitable technical barriers in their self-directed study 
periods. The course design anticipated these barriers and incorporated them into lesson 
planning so that every week's remote desktop lesson started with a review of the previous 
week's learning (both off line and on line). The music technologist dedicated a time at the 
beginning of every lesson to respond to questions about the "stuff we couldn't get to work 
properly on our own". 



 

Other technical issues stemmed from poor sound quality over the teleconference. The 
bandwidth (3G mobile for the music technologist and 512 kilobits per second, fixed line 
broadband for the school sites) was not sufficient to stream audio and graphics through the 
remote desktop application. Therefore the lessons depended on a simultaneous 
teleconference so that the on-site teacher, students and the music technologist could 
communicate in real-time, whilst sharing a desktop view. The quality of the telephone signal 
did have a small, but detrimental effect on the quality of the teaching and learning in this 
pilot. At certain times students would speak over each other, which is no different to face-to-
face lessons. When this happened in a remote desktop scenario it was difficult to 
comprehend who was talking over whom. The lack of facial representation is important in 
this context because it impinged upon precious online teaching time. When coupled with the 
fact that the speakers used for monitoring and telephones were not of a high quality this 
situation made lessons about sound recording difficult to implement. For instance, the 
remote desktop format forced students and educators to rely on peak meters and qualitative 
descriptions of sound distortion during recording and mixing sessions. This time consuming 
exercise would have benefited from additional synchronous visual representations. Had all 
sites been equipped with a faster internet connection the pilot could have streamed the 
remote desktop and a concurrent web cam. The music technologist has since tested this 
audio-visual configuration and found that it made a considerable interactive contribution. 
The lack of a webcam (i.e. audio and desktop only) meant that the music technologist and 
students were not able to notice and respond to each other's non-verbal cues (also an 
interactive issue discussed in the next section). This did not make teaching and learning 
impossible but it did make it more difficult, particularly for young people with limited 
experiences of successful learning. 

The Australian 3G network claims theoretical speeds of 3.6 Megabits per second, yet it 
rarely reaches such speeds unless the receiver is within 100 meters of a mobile tower 
(Doufexi et al. 2003). The music technologist used the 3G network for all the remote 
desktop sessions and reported that the remote application never dropped out during more 
than 70 hours of teaching. He taught lessons from a variety of locations and in some cases 
used the same 3G sim card for the teleconference (the sim card reserves bandwidth for 
calls whilst data is in transfer). More often, however, students initiated a landline 
teleconference with a simultaneous remote desktop session. 

Interactive issues - the removal of all visual cues (apart from the shared desktop view) had 
both benefits and limits. A tactile approach to training on equipment such as rotary EQ dials 
and touch sensitivity on MIDI keyboards is difficult but not impossible to demonstrate 
without close physical proximity between the educator and student. The pilot study 
reflections reported that the music technologist and on-site staff improved their verbal 
communication skills and technical vocabulary during the project. The expert, who had to 
explain everything verbally with the aid of the mouse, reported that although challenging 
this audio-visual configuration improved his communication of technical procedures and 
processes considerably. 

Another limitation focused on the students who started the pilot course without attending the 
face-to-face introduction session. These students tended to interact more with their peers 
than with the music technologist, which was to be expected and could be addressed 
through structural alignment of future projects. For instance, all students could be required 
to interact with remote experts socially (via webcam for example) before moving on to the 
technical requirements of the course. 

Access to the facilities and to the music technologist outside agreed time slots were also 
pertinent interactive issues. As there was a lack of on-site technical expertise and a limited 
physical resource the on-site teachers reported that students struggled to keep to their 
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elements required to provide stimulating synchronous lessons in music sequencing are a 
combination of real-time remote desktops and webcam interactions (both streaming audio). 

Temporal aspects of the presentation system also affected levels of interactivity between 
experts and student in this context. The vertical scale (above) illustrates how temporal 
feedback affects learning and again this pilot concurs with Pullen’s research by restating the 
importance of the fastest possible responses with teenaged music sequencing students. 
Quick responses, through text, instant messaging and email were also valuable in this pilot 
study (see Bateman, 2004 for other uses with disengaged students). These findings may 
seem obvious on first reading but they have important implications for the role out of the 
large scale, many-sided solution (outlined below) that would use a telephone call queuing 
algorithm to ensure that users received quick expert responses. 

The interactive findings of this pilot suggest that remote desktops are a suitable way of 
sharing knowledge and information relevant to music sequencing software produsers. This 
article is not suggesting that remote desktops will ever replace face-to-face interactions in 
this field, but as part of a course of study, it argues that they demonstrate considerable 
flexibility and benefits of scale. This peer-to-peer model, combined with an encouragement 
of horizontal communication, enabled the spread of knowledge and information efficiently 
across a variety of school sites and social networks. In this pilot the number of 
audio/visual/temporal possibilities associated with synchronous remote interactions 
increased the pool and availability of music sequencing expertise considerably. 

Bernstein's (1999, p. 13) vertical and horizontal discourse of education highlights the 
contrasts and oppositions between specialist knowledge and everyday local 
knowledge. Despite the dichotomous overtones of Bernstein’s structural analysis this pilot 
confirms the quick spread of horizontal communication after an initial flow of expert (or 
vertical) knowledge. Knowledge and information spread quickly amongst peers because it 
was encouraged but not enforced by the course structure. This lack of a mandatory 
requirement to interact with other students aimed to re-position specialist language and 
competencies associated with music sequencing informally. It made knowledge, skills and 
information more accessible, through peer-to-peer interpretation and dissemination, in 
efficient and meaningful ways. Students could choose to confine what they had learned 
through interactions with the expert and/or their peers. However, those participants who 
actively shared knowledge, resources and products with others, demonstrated significant 
increases in what Bourdieu (2001) called social, cultural, symbolic and institutional 
capital. This summary of pilot findings, combined with the author's experiences of teaching 
music sequencing software, suggests that remote desktops are a cost-effective way of 
instigating synchronous transfers of knowledge (Inkpen, 2005) that increase capital 
resources and participation amongst users of music sequencing software. 

DISCUSSION 
Most produsers of music sequencing software would benefit from a delivery model that 
maximises the flow and control of knowledge transfers. Through all possible interactive 
combinations (one-to-one, one-to-many, many-to-many and many-to-one) people share 
knowledge and information about music sequencing software and efficient flows increase 
the quality and quantity of creative projects in the real world. Purposeful and planned 
increases in horizontal communication can generate additional ways for produsers to 
control the knowledge and information that flows back and forth between experts, educators 
and aspiring users of music sequencer software in all manner of formats. 

A new delivery model can offer produsers a blend of synchronous/asynchronous modes to 
receive specific knowledge that complements forums, call centres, digital tutorials and 
existing online courses. Using the definition of learner support outlined above this delivery 
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model could provide a responsive 24/7 remote desktop solution, call centre and booking 
system that offers ad-hoc learner support and pre booked interactive (remote desktop) 
tutorials (across all platforms) to all produsers. The model requires a website portal that 
would display a database of software and hardware related experts, their availability and 
areas of expertise. This portal could connect time poor software users with experts in their 
chosen field, at times that suit both parties, in ways that are appropriate to the user’s 
knowledge and experience. The model is circular so that users can register themselves as 
low level experts once they have received expert knowledge/information. The model is 
based upon the use of tested mobile technologies such as remote desktops, mobile 
phones, SMS, instant messaging, shared calendars and call centre queuing algorithms. The 
model builds on the central tenets of this article, pilot research and numerous anecdotal 
reports the author has documented in commercial, non-profit and education sectors.  

The model's immediate application is targeted professional development (PD) for school 
teachers who want to include (or improve upon) music sequencing software in their 
repertoire. Recent research suggests that current PD budgets for educators are plentiful but 
the evidence of effectiveness from PD providers is limited (Luke & McArdle, 2009). This 
design for synchronous learner support will follow the research and evaluation principles 
and the six-phase model provided by Luke & McArdle to ensure that school principals and 
teachers contribute to the overall design of their own PD. Within the proposed model it is 
envisaged that any learner support funded via a PD budget would be obliged to work 
through the following phases with a suitably experienced tutor (2009: 15). 

Phase 1: Identify Policy Priority. 2: Reframe and Specify Educational Issue and Goal. 3: 
Identify Teacher Cohort. 4: Categorise Teacher Learning and Knowledge. 5: Select 
Professional Development Mode. 6: Evaluate Program 
This application of a PD model of evaluation requires effort and cooperation from several 
agencies that have a stake in widening specific bottlenecks for all manner of multi-media 
produsers, not just music sequencers (Photoshop ™, web design, film editing etc.) If 
interested parties adapt this smart service delivery model to their localised situation there is 
scope for a longitudinal approach to learner support and investments in PD to be proactive 
in terms of knowledge transfers. There is also scope to reduce the technology lag in school 
education, for auto-didactics to learn and share more efficiently, for teachers to source 
flexible PD, for students and commercial agents to gain valuable learning and training 
credentials. 

In the pursuit of equitable and efficient services for music sequencing software produsers 
this article presents a new delivery model based on a broad definition of learner support 
and invites peer critique and commentary. It is envisaged that further academic debate 
around this topic will tighten both the definition of learner support and the model advocated 
here. Further exploration of the various open source, educational and commercial funding 
streams for this model are of specific interest to the author. 

CONCLUSIONS 
This article has summarised some of the ways service-based bottlenecks stifle interactions 
between aspiring and established music sequencing software users. A new learner support 
service, adapted from a research-based approach to professional development, aims to 
widen these bottlenecks by increasing the flow and control of knowledge transfers between 
produsers. The article proposes this model based on the simple fact that no educational or 
commercial providers are systematically orchestrating wide ranging synchronous learner 
support services for music technologists. This 24/7 delivery mode, using remote desktops, 
mobile devices, shared calendars, instant messaging and SMS, delivers a flexible addition 
to the piecemeal services already on offer. This model has the potential to create new 



 

experts, knowledge, information, research data, training and employment opportunities. If 
new partnerships implement this delivery model systematically they can generate 
commercial, educational and research benefits that support each other. 
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