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Abstract 
Today, the use of specialised music technology in live performance is ubiquitous. Professional 
musicians now routinely use equipment including laptops, looping pedals and harmonisers to augment 
or replace the traditional "band" setup of vocals, guitars, bass, keys and drums. Technology also 
affords an unprecedented level of centralised performance control that extends beyond musical 
devices to systems for lighting and staging.  One consequence of rapid technological development 
and adoption in music performance contexts is that traditional instrumental tuition is becoming 
increasingly inadequate. As a result, we are approaching a crossroads in music education, with the 
evolution of music technology outpacing the educator’s abilities and knowledge, and the student 
experience subsequently restricted. 

This paper explores variations to the traditional master and apprentice educational approach by 
exploring an innovative peer-learning model currently applied in the Tafe Queensland’s Bachelor of 
Contemporary Music Practice degree program. The unit, Technology on Stage, combines students 
proficient in new technologies with traditional band instrumentalists to create a community of practice 
encouraged to share and freely explore an environment filled with the latest music technologies. This 
paper details the design of this unit, details the peer learning strategies utilised in delivery and 
showcases and discusses student outcomes. 
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1 INTRODUCTION  
“Josephus: I come to you, venerable master, in order to be introduced to the rules and 
principles of music.” [1] 

And so in Musica Practica, the second part of Johann Joseph Fux’s seminal tome, Gradus Ad 
Parnassum, Aloysius, the master, instructs Josephus, the apprentice, on the art of musical 
counterpoint. Bach, Mozart, Haydn and Beethoven - all of them studied its pages. From the medieval 
teachings of Guido of Arezzo and Boethius, through Fux’s instructional guide and up to the twentieth 
century, music education has a long tradition of master and apprentice-style tuition focussed on a 
single aspect of music practice with a clearly defined goal: like the mastery of a particular instrument 
or proficiency in a particular style of music composition.  

However, the large diversity of skills required by the modern musician, in particular, the music 
technologist, renders this traditional approach less effective. Many music teachers continue to lack 
music technology skills and a standardised approach to syllabus or curriculum design in music 
technology education is still in its infancy. For example, is knowledge of music theory a necessary 
component in music technology education? Is music technology a necessary constituent of 
instrumental music tuition and performance teaching?  

Despite the recent proliferation of tablet mixing, in-ear monitoring, smaller modular P.A. systems, 
sample-modelled amplification and electronic instruments, music education institutions often do not 
integrate these technologies into their curriculum.  So called “contemporary” music programs limit the 
use of music technology education to its use for musical composition or production using computer 
hardware and software. Yet their performance programs do not integrate music technology on stage – 
despite its consistent implementation in the real world – and cling to the traditional line-up of drums, 
bass, guitar, vocals and (maybe) keyboards, with a traditional backline of amplifiers and a frontline of 
monitoring speakers and front of house monoliths. Added to this, the variation in technological 
proficiency within student groups means singular predefined learning programs are largely ineffective.  

Proceedings of EDULEARN19 Conference 
1st-3rd July 2019, Palma, Mallorca, Spain

ISBN: 978-84-09-12031-4
5363



In designing the Technology on Stage unit for the Tafe Queensland’s Bachelor of Contemporary Music 
Practice degree, a dynamic approach to music technology performance pedagogy aimed to provide a 
solution to these problems and construct a framework for students to learn technologically challenging 
content through active collaborative creation, while maximizing opportunities for peer learning. One 
benefit of music technology education in groups is the varied existing skill sets within student cohorts. 
Empowering students to share their knowledge with one another uses this variance to maximise 
learning potential.  This empowering strategy was at the heart of the unit’s design.  

2 METHODOLOGY 
The Technology on Stage unit is taught across a single semester at a second-year undergraduate 
level. The unit may be best conceptualised in three consecutive learning phases:   

In the initial weeks, a mixture of didactic instruction covering core knowledge and concepts is 
combined with collaborative workshops on the same content. This focused and didactic beginning 
offers, as Seckinger writes, “structure, substance, and focus in what would otherwise be an 
amorphous "area" of the study” [2]. The intention of this phase is to establish a scaffold for students’ 
own experimentations. Weekly topics cover the theory and practice of MIDI, synchronisation, DJ 
technology, solo performance and onstage control – topics that underpin most music technology 
performance projects. In addition, learning outcomes are detailed along with assessment 
requirements. From this, students gain a foundational understanding of music technology performance 
and set personal learning goals required to complete the unit.    

Phase 2 consists of group formation, group composition and performance rehearsals, led by students 
but assisted by educators. This is the most flexible yet challenging phase of the program. Outputs are 
defined by the students’ own performance concepts and range greatly in technological complexity. 
Students are guided by required learning outcomes and assessment criteria.   

The other aspect of this phase of the pedagogical journey is the equipment students are required to 
master. A stage full of technology is presented to the students. Traditional instruments like drums are 
replaced with electronic kits, drum pads and accompanying sample-based tone modules. MIDI-
controlled guitar pedals are added to the guitarists’ setup. Vocal effects and harmonisers are added 
for the vocalists. Wind players, if available, are provided with an EWI (Electronic Wind Instrument). 
Keyboardists are provided with a laptop running Ableton Live, connected to an audio interface running 
click to the drummer and MIDI to the effects pedals. Additionally, a plug-in is installed within Ableton to 
allow the group’s video-based lightshow to be controlled from stage. Familiar stage wedges and 
amplifiers are gone, replaced with interfaces for in-ear monitoring.  A tablet is used for front of house 
mixing. Manuals are provided and students are expected to teach themselves and each other to 
implement this stage-full of new technology. At the end of each session, students teach and 
demonstrate this equipment to their peers and to their tutor.  

 
Figure 1. An example of a music technology performance stage plot. 

In the final phase, groups perform for their peer cohort using the stage technology. They are recorded 
on video and each student provides formal critiques of peers, their own group and themselves. 
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Students are assessed individually on technological integration, demonstrated performance skills and 
their ability to comparatively evaluate themselves with their peers.  

The structure within which these three learning stages consists of a 13-week program of four hours 
per week for a total of 52 hours contact time. Most weeks are split into two sections of two hours. 

Table 1. Schedule of learning stages. 

 Wk1 Wk2 Wk3 Wk4 Wk5 Wk6 Wk7 Wk8 Wk9 Wk10 Wk11 Wk12 Wk13 

Session 
1 

Part 1 Theory 
 

Part 2 Part 3 

Session 
2 

Part 1 Practice  Part 2 

ª A Case Study 

The Technology on Stage unit has now been delivered six times. But from the outset the student 
outputs were of a high standard. This student performance was the best of a series of six group 
performances from 2015. The three-piece group created this performance specifically for the 
Technology on Stage unit. In the piece’s introduction, one of the student performers uses a drum-pad 
as well as a Novation Launchpad connected to Ableton Live to trigger loops, instrumental notes and 
the synchronised video creating the lightshow. The drummer appears on stage, dons a pair of 
headphones, which is generating click from Ableton Live software, and enters the fray along with the 
guitarist, whose effects are being triggered using MIDI (Musical Instrument Digital Interface).  

In its earlier iterations, each group could use their own instruments and combination of technologies. 
However, this caused unacceptably long setup times between each performing group. Implementing a 
set stage-full of technology – wired and ready to go - which the groups must implement in their 
performances, has now solved this problem. All Ableton sessions are pre-loaded before the show 
begins. Final performances in the final week of the unit, which used to invariably drift overtime, are 
now easily contained within a two-hour concert. 

3 RESULTS 
Students who participated in the Technology on Stage unit reported high levels of active engagement 
with the content, self-satisfaction with their progress and ownership over the program of learning. 
Further reports indicated a great deal of learning activity occurred between peers in the second phase 
of the unit, coinciding with clear increases in social cohesion and greater student appreciation for 
peers with either advanced technological or musical skills within the cohort. Students highly skilled in 
either area reported the greatest levels of satisfaction with the unit overall. This is a telling finding, as 
didactic instruction often frustrates or bores students with pre-existing knowledge and skills. However, 
peer learning enables skilled students to become experts and valuable group members, usually 
elected as leaders/teachers of their group. As noted by Reid et al., music technology students who 
lead peer learning “broaden their conception of their discipline and learning in order to include an 
essential and personal connection over and above their engagement with the discipline itself” [3].   

Similarly, students who perceive themselves as lacking in musical or technological skills are 
empowered through collaboration. Potentially unfavourable comparisons with their expert peers, which 
whom they relate more closely than academics, encourage positive role-modelling and imitation. The 
anticipation of working with knowledgeable collaborators alone has been shown to change the overall 
outcome of assessment tasks [4]. Stylistically defined communities of practice are created within each 
group, that further motivate members to develop shared and mutually beneficial understandings and 
values [5]. Comparing grades between students who completed the unit in a group compared with 
those who studied and performed solo further demonstrate the efficacy of the peer-learning model 
being employed.     
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4 CONCLUSIONS 
The approach to music technology performance education outlined in this paper has significant 
benefits for students with accomplished music composition skills or high-level technical proficiency. 
However, there remains a substantial degree of confusion amongst students who lack expertise in 
either area. This appears to stem from students’ inability to select appropriate technologies when so 
many are available, and a lack of knowledge regarding the differences between comparable 
technologies. While accomplished students seem willing to help struggling individuals, such students 
are the least likely to ask for assistance. There is also some resistance by some students to embrace 
new technologies, even when these technologies are specifically developed for their own instruments. 

Further delivery of the unit will aim to solve these issues by challenging struggling students to 
concentrate only on technologies related to their own instrument or skillset, rather than a collection of 
often disparate technologies. While the unit is still a work in progress, its innovative approach to peer 
learning and its thorough implementation of music technology into contemporary music performance 
pedagogy has been generally successful and could benefit other contemporary music institutions 
willing to expand their music technology teaching to the live stage. 
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