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Abstract 
The impact of new technologies within music education has been enormous and there is an urgent need for research that investigates the far reaching implications of this technological revolution. This qualitative study reports the results from two focus groups with music educators involved in teaching music in the West of Scotland, UK. The two focus groups contained a total of ten participants who were asked to discuss how Information and Communication Technologies (I&CT) had impacted upon their work as teachers. The results are grouped into three categorises: subject knowledge; musical communication in the classroom; and classroom organisation and management. The results are discussed with reference to specific issues such as; a need for educators to receive specialist I&CT training, an increased accessibility to creative music making for students and implications for student assessment. The implications for teachers in terms of training and classroom activities are also discussed.






Background
The introduction of new information and communication technologies (I&CTs), such as the Internet and multimedia devices has had an enormous impact upon modern culture (Hargreaves, Miell & MacDonald, 2002). This is particularly apparent within the music industry. Indeed, modern technological advances mean that now, more than at any other time, music is pervasive and functions not only as a pleasurable art form but also increasingly provides a soundtrack to our professional, social and private lives (Hargreaves & North, 1997, Frith, 2000; MacDonald & Miell, 2000; Sloboda, O'Neill & Ivaldi, 2001).  Moreover, almost every aspect of the music industry today involves the use of I&CT in some shape or form. For example, the use of digital recording hardware and computer based recording and sequencing software occurs extensively in professional, amateur and educational contexts (Folkestad, 1996).  For the purposes of this paper, I&CT, within a musical context, is defined as electronic keyboards, sound modules, multi-track recorders, guitar synthesisers, hardware sequencers and incorporating a whole range of software solutions to editing, sequencing and recording music. In short, a technological revolution has taken place which affects all aspects of music performance and listening  (Folkestad, 1998). This enormous change in the way in which we listen to and produce music has generated a research imperative to understand the impact that these technological advancements have on all aspects of music making (Byrne & MacDonald, in press).  The current paper directly addresses this research imperative within an educational context.  

The impact of new technologies has been particularly influential within educational environments and, in the music classroom for example, the range of possible uses of keyboards, computers and recording technologies are extensive  (Byrne & MacDonald, in press, Mills & Murray, 2000). Changes in the music curriculum in secondary schools in the United Kingdom over the last fifteen years have attempted to make the study of music more attractive to young people in the previously under represented group of aspiring popular musicians who did not specialise in an orchestral instrument. In Scotland, these changes resulted in the introduction of music courses that embraced the Music for All (Consultative Committee on the Curriculum, 1984) approach that underpinned the introduction of Standard Grade music (Scottish Examination Board, 1988).  Prior to the introduction in Scotland of Standard Grade Music in 1988, classroom music consisted mainly of singing and listening lessons (Consultative Committee on the Curriculum, 1984). However, this new syllabus  provided an opportunity for teachers and curriculum planners to utilise fully new music technologies that were rapidly becoming available (Scottish Examination Board, 1988). As teachers started to utilise this technology, emphasis on a more egalitarian approach to music education encouraged the instruments of rock and pop music to be introduced in the classroom (Consultative Committee on the Curriculum, 1984). As a result, the music rooms in nearly all secondary schools in Scotland have good quality keyboards, electric bass and lead guitars, drum kits and percussion instruments as well as up to date computer workstations with appropriate sequencing, score editing and recording software.  

Indeed, it has been suggested that without such changes to the curriculum, the uptake of Music as a certificate subject in Scottish schools may well have declined to a level where it may have been considered unviable (Byrne & Sheridan, 2000). Jones, (1992) highlights that the explosion of new technologies in the music classroom has made creative music activities music more accessible to school pupils. Moreover, the current educational context is one where new technologies have had a significant impact on the uptake of music as a specialist school subject and, also upon the nature of music as an individual cognate discipline within schools. In short, this technological revolution has changed the nature of music teaching. It is therefore of fundamental importance that, as an academic community, we try to fully understand the processes and outcomes of music teaching with I&CT in the school environment and it is this issue that the current paper directly addresses. Although the use of Information and Communication Technology is now an integral part of many music degrees offered in Scottish Universities, the I&CT skills of many practising teachers have been developed on an ad hoc basis and often as a result of a special interest by the teachers themselves. However, resistance to the use of I&CT in the classroom may be because of ‘fear of the unknown; lack of proficiency in using the technology; no perceived benefits; insufficient understanding of its potential; or threats to the status quo such as a need for pedagogical changes’ (Diochon & Cameron, 2001).This study aimed to find to what extent teachers are prepared for utilising I&CT to the full in their planning and in their teaching and to look at ways in which teachers can become better prepared to make use of I&CT.

Much has already been written about the use of I&CT in a number of contexts. Some authors have focused on the impact of the use of new technology on students’ perceptions of composing tasks (Savage & Challis, 2001; Airy & Parr, 2001), looking in particular at the importance of providing young people, who have little or no previous composing experience, with access to a range of easy to use, quality sounds and sound controllers via MIDI systems and applications. Folkestad et al (1998) examined the processes utilised by children engaged in composing tasks through the lens of a computer software package providing valuable insights into the range of strategies adopted by novice composers.  This study reported on different ways in which novice composers interact with computer software while composing. One strategy involves composing with an acoustic instrument during which, ‘the creator is both composer and musician’ (p.94) and plays a central role in the process while the computer is given an accompanying role.  Another approach described by Folkestad et al (1998) is the integral use of the computer in the composing process. The composer builds up the form and texture of the piece using copy, cut and paste techniques and uses more fully the capabilities of the sequencing software. 

These are all examples of the technology being used by teachers and researchers   either to enhance or to study the learning experience of their students. Mills and Murray (2000) found that the physical constraints of schools’ I&CT facilities placed limitations on music teachers’ use of computer laboratories since these ‘are rarely equipped with good quality sound cards or attached to MIDI instruments’ (Mills & Murray, 2000, p. 154). This lack of compatibility may explain why students are given word processing tasks as part of music lessons which do not necessarily engage them in meaningful musical learning. We are keen to explore these and other issues from a Scottish perspective and are interested in the ways music teachers make use of the whole range of support and teaching opportunities afforded by music technology in schools. 

Hand in hand with the development of new technologies come new demands on teachers who are required to develop their knowledge and teaching in order to keep pace with the new equipment that has been made available.  If we are able to more fully understand what teachers think about the I&CT revolution then we will be better equipped to enhance the diffusion of these new technologies, not only in the music classroom, but also throughout the education system.

Many studies of the use of I&CT are carried out by individuals who are convinced of the effectiveness of its use as a teaching and learning tool in music. However, there is little evidence of on empirical nature that attempts to utilise the experience, insights and interests of music teachers and to move from analysis to advice based on research rather than conviction, no matter how well founded. Indeed, a major weakness of much of the existing literature concerned with I&CT is the inability to go beyond the anecdotal on the value of I&CT in learning (Pea & Sheingold, 1997). Moreover many I&CT advocates prescribe techniques for introducing I&CT into educational environments with very little or no evidence to support their assertions (Folkestad, 1998).  It has been suggested (Rogers,1997) that it is still too early to determine the nature of the benefits to teaching and learning and there have been calls for a more cautious approach to the adoption of technology in the classroom without high quality research. Similarly, Folkestad et al (1998) predict that there is likely to be an increase in the amount of use made by teachers of ‘computer based music activities in school’ (p. 96) and that research in this area will be of increasing importance in providing valuable knowledge for teachers. The present study aims to impact on the lack of research in this area and to provide further food for thought in terms of classroom practice, staff development needs of existing music teachers and teacher training. As a result, our study was located within the field of secondary school music teaching. In addition, it has been observed that teachers’ attitudes and beliefs about I&CT have been very influential in determining student approaches to the use of I&CT in the classroom (Pea & Sheingold, 1997). Thus, a fuller knowledge of teachers’ beliefs and attitudes regarding the use of I&CT in the classroom will also enable us to better understand how to facilitate enhanced student use of these new technologies.

One of the primary objectives of this study is to provide an in depth analysis of the impact that music I&CT has made within an educational context. In addition, to date, there has been no systematic evaluation of the impact of I&CT and music in the secondary curriculum in Scotland. This occluded view generates a research imperative to understand the Scottish context in more detail.  Indeed, although the national curriculums of Scotland and the rest of the United Kingdom differ, the fundamental processes involved in the diffusion of music technology into the classroom will be similar and a deeper understanding of the Scottish experience will inform ongoing debate both within the United Kingdom and within the academic and educational community as a whole. Moreover, developing our understanding of the impact of I&CT is of fundamental importance as the technologies advance and become ubiquitous within all educational environments (Papert, 1992). 

Methodology
This project utilises a qualitative focus group methodology. Focus groups provide detailed information regarding the personal opinions of participants and an approach such as this is a common technique utilised by researchers to gather detailed information from participants (Banister et al, 1994; Patton, 1997). Focus group techniques also allow researchers to build a baseline picture that can inform future quantitative studies (MacDonald, Davies  & O’Donnell, 1999). Indeed, Barbour and Kitzinger, (1999) note that focus group methodologies are currently very popular within applied social research and are enjoying unprecedented popularity within the mainstream academic community. 

Participants
Participants were secondary school music teachers selected from two local authorities and had been identified by a Music Adviser and Music Organiser as having an interest in the use of I&CT in the classroom. In total, ten participants contributed to the study. Participants at the first group were all male and contained a mixture of experienced promoted staff, the Music Adviser, some experienced teachers and a probationer teacher. In contrast, the participants at the second focus group were all female staff. This group consisted of two Principal Teachers of Music, one promoted guidance teacher and an unpromoted member of music staff.  

Focus groups
Participants were asked to discuss music making and I&CT during the focus groups. In particular the researchers asked the participants   to give their opinions and experiences of using computers and related equipment in the classroom. All the interviews and focus group sessions were video and audio recorded and transcribed using recommended guidelines.  Permission to record the focus groups sessions was obtained from all participants. The recording helped to facilitate the identification of common themes and issues which could then be analysed in accordance with criteria outlined by Patton, (1997).  Internal validity was enhanced using recognised triangulation techniques (Miles & Huberman, 1984). 


Emerging Themes
Our previous research on this topic focused on two broad themes that emerged from the analysis: Curriculum and Pedagogy issues and those relating to Management and Infrastructure. For a full discussion of these issues see Byrne & MacDonald (in press). This paper focuses on separate issues of relevance to teachers.  These issues are grouped under three teaching related headings: Subject knowledge, Musical communication in the classroom and Classroom organisation and management. It is within the contexts of these headings that findings from the focus group study are discussed below. 

Subject knowledge 
This area includes teachers’ musical skills, their knowledge of the curriculum and familiarity with I&CT resources.  Some of the teachers in our study were concerned about ways in which their training had not prepared them to deal with music technology and that they had been trained in specific musical skills that, it seemed to them, were now redundant.  The following quote highlights a belief that many school teachers may not have obtained specific training in I&CT and therefore lack confidence in teaching aspects of music that utilise I&CT. 

Participant K: I suppose it goes back to schooling.  They get the knowledge and it goes through to their teacher training and everything and then they come out as teachers. But because they didn’t have any I&CT training at school and perhaps they did not get any at college or whatever or a limited amount and they are coming into school unprepared. 
  
Other teachers pointed out that a teacher’s level of I&CT expertise may be difficult to ascertain. 

Participant L: Can you use Cubase? Well, can you use it or not? What does that mean? I can press play and I can press stop but that’s not using it.  

This highlights the need for in-depth knowledge and understanding of specific 
software packages that can be utilised in the music classroom.  Indeed, the centrality and importance of computer skills in education is highlighted in the following quote: 

Participant G:  I think that’s really what I&CT has to become - something that is ingrained in the whole person… I don’t think it’s happened just today though. The point is that it has been happening gradually and music is being seen now as an I&CT subject by the people within the music department and not necessarily by people outwith the department.   

The issue of continuing professional training is further developed and highlights the impact that teachers’ opinions can have on children: 

Participant H: I think, from my own point of view, the more in-service training that I get I’ll become more familiar with what’s available. I think some days it can be quite scary because there are so many programmes that you get on the computers and I think the more that are available the more put off you can be and this can filter through to the kids. 

Indeed, the National Association of Music Educators (2000) suggest that ‘schools need to build in sufficient time for teachers to master the technology themselves’ (p.38).  Several teachers were keen to obtain more technical support from specialist technical computer staff and questioned the assumption that, as music teachers, they should have a detailed knowledge of computing hardware and software as the following quote highlights.  

Participant G: But why as music specialists are we being expected to do these kind of things for instance we are not computer experts. We should have music technicians. We don’t even have a music technician that can fix a drum kit.   

These statements highlight the need for teachers to obtain I&CT knowledge through not only their undergraduate and postgraduate training but also through continuing professional development.  

Musical communication in the classroom
While the musical skills of composing and arranging are embedded within degree and postgraduate training courses (Byrne & Sheridan, 2000) there is still some reluctance among new music teachers to utilise fully the potential of music sequencing packages in the classroom. The teachers in our study referred to the ability of well produced MIDI files to inspire children and to add colour and character to classroom composing activities.   ‘The good thing about backing tracks is that they enhance the performance; children get inspired by playing along with it’ (Participant E). The simplicity of keyboard sequencing facilities was highlighted and it seems that this is often overlooked by many teachers as a valuable classroom tool. Odam (2000) observes that ‘keyboards are the most commonly found and possibly most under-used resource currently available’ (p. 116). The importance of certain key technical skills was also highlighted by one of the participants: 

Participant L: I think if pupils can understand multi-tracking I find they take to it very quickly, they can write a second part and then certainly their computer skills lead on. 

Also, in Harmony and Counterpoint, some participants felt that computers could be of significant benefit to students because when students are working on inventions and compositions they can see all the parts and, more importantly, hear all the parts played back (Participant E).

The ability to compose in received styles presumes knowledge of the style being copied. Many of the teachers we spoke with were excited by the fact that students could hear their own original musical ideas performed accurately using high quality sound sources.

Participant C:When you record you could have two very different results. You could have a very small tape recorder with a low quality microphone. The person assessing finds it quite difficult to hear the result, whereas the use of technology makes that recording much clearer. 
 
The teacher is describing the requirement to make a tape recording of completed compositions for examination purposes. However, the creation of a good quality recording of a student composition is made much easier by the use of a good quality keyboard and computer for both acoustic and digital instruments. Many schools now have the facility to make hard disk recordings of students’ own songs and compositions and to produce Mini Disc or Compact Disc recordings of individual and group compositions.

Students are able to create well presented scores of their own compositions that are of a high standard. Participant D describes there now being a  ‘higher quality of notated music than we used to have’.   Another benefit to the ways in which students learn is brought about by paired learning approaches. Participant D again makes the case for students sharing their ideas with others:

We find that kids are much more willing to hear each other now. They sit side by side at the computer and keyboard and help each other. Something they maybe would not have done quite so much before. 

Another side effect is a change in students’ attitudes toward inventing activities involving technology. Whereas before, students were less than thrilled at the prospect of inventing, now it is seen as ‘one of the most exciting things that they really want to do if they have had a wee shot in first year- maybe ‘Band in a Box’ sort of thing’ (Participant D). 

Some teachers clearly felt that the facility of hearing all parts in a composition or arrangement is not something that students would be able to do on their own without the aid of a computer or keyboard sequencer. And yet, teachers’ own training in harmony and counterpoint may have allowed them to gain expertise in how the notation looked before an understanding of how the music sounded. Participant A explains:
When I was taught Bach Chorales there was a definite way of going about it. You had to harmonise 2, 5 and 1 and it was very restricted. You didn’t have to hear it. Provided it was technically correct on the page that was all that mattered. 

As a result, the student working through a harmonisation using a computer may also learn to rely on her ear to determine if something is not right. However, it is important that the results sound good to the student and not only to a Bach scholar. This issue is also dealt with by a participant from the 2nd focus group who highlights some of the perceived advantages of using I&CT in the classroom.  

Participant G: It makes it so much easier producing an invention if you’ve got a computer- you don’t have to worry about writing it down so the children don’t have to be worried about their writing skills in music. 

The uses of computers in the classroom appear to allow students to focus on the practical aspects of making music rather than the theoretical / notational aspects of music and highlights the centrality of listening within inventing activities.


In summary, the statements the focus group participants outlined above suggested that  I&CT makes the development and communication of musical ideas more accessible and the high quality sound reproduction afforded by many software packages also gives the students confidence and may help them to share ideas with each other.   


Classroom organisation and management
I&CT developments have also had a significant impact upon the way in which teaching is managed and organised and the quotes below highlight some important issues relating to this issue.   In terms of organising the teaching of I&CT a number of participants felt that I&CT should be a central part of music teaching as soon as pupils begin classroom lessons. 

Participant K: I just think there needs to be something that builds up from first year right through to the point where straight away they’re putting their stuff on computer.

However it was also recognised that while I&CT should be a central part of children’s music education, at the present time it is not formally recognised as a “key” or “core” skill.  For example, in Scotland it is now a requirement in all courses that certain ‘core skills’ be identified which occur naturally within certain subject areas. This allows students to gain certification for acquiring and developing ‘planning and organising’ and ‘critical thinking’ skills through their subject studies (Higher Still Development Unit, 1996). ‘In music, for example, MIDI Sequencing at Advance Higher level will carry with it an indication that Critical Thinking/Problem Solving at Higher level has also been attained’ (Byrne et al, 2001, p. 64). The award of the core skill at a lower level, i.e. Higher, indicates that this skill is considered to have been subsumed within the Advanced Higher level award. However, teachers are clearly concerned that students are not given credit for core I&CT skills, which are often of a very high level, within the music courses. 


One of the participants expressed concern that there appeared to have been little research carried out into the potential of music courses to deliver the I&CT core skill. In order to change this situation, music teachers would have to argue strongly the case for I&CT in music courses. The same participant further develops this point by highlighting the importance of making I&CT a core skill. 

Participant G: We think that music is becoming an I&CT subject but the people in senior management teams and other departments don’t and that’s a fight we have to win. .

A number of points were raised regarding the practical implications of assessment and I&CT and the extract below highlights some of the logistical issues that need to be considered. 

Participant L: It is not a thing that can be ignored at all. The actual practicalities  of it and looking ahead to say present midi sequencing you think – well wait a minute – come the exam, that’s a huge responsibility.  How many sittings would I need to get through even for a small class – and to have everything up and running?

Given the current level of resourcing, and in some music departments this is very good, music teachers are still concerned that presenting more than a handful of candidates for the Midi Sequencing examination may prove to be logistically impossible. At a general level, I&CT has also had an impact upon the way in which teachers organise their classroom activities and a general willingness to utilise commercially available software is also evident: 

Participant H: I certainly use the CD for making up my own course in instruments of the orchestra. 

Teachers were also glad of the fact that I&CT in the music frees them to move around the classroom attending to the needs of individual pupils. One teacher commented that it is easier to move around the room helping pupils as opposed to stopping the whole performance to deal with musical problems. This is a significant change in the way teachers manage the rehearsal phase of lessons involving ensemble work. 
Teachers also reported that pupils tend to be more comfortable in working independently, especially if they are using a prepared backing track. Participant B explains:

If they can go and work on their own in another room or another part of the room it’s good.

Comments given by the participants grouped into the category of Classroom organisation and management highlight a need for I&CT skills to be recognised as a “core skill” that music students should acquire during their learning. Participants also suggest that there is a need for modifications in assessment procedures and that I&CT developments also allow for more independent work by students to be undertaken within the classroom setting 

Conclusions
As can be gauged from some of the responses of the teachers involved in this study, there are clear implications for teachers for ways in which they teach and for ways in which trainee teachers acquire knowledge and competence in the use of I&CT. There is now an expectation that students leaving school  in order to embark upon a career in music teaching will have experienced using I&CT at school and should be able to continue to develop musically as well as building on their I&CT music skills. Some participants were concerned that new teachers need to know how to integrate I&CT fully within their teaching and noted that this needs to involve more than simply knowing ‘how to’ press the ‘play’ and ‘stop’ buttons.  An example of integrated use of a sequencer would be a lesson in which students’ involvement is built around a musical realisation of a well known tune in the form of a MIDI backing track. Tempo can be adjusted to suit the level of expertise of the class or individuals and short sections can be looped and played repeatedly to facilitate individual and whole class rehearsal.  

Many of our teachers felt a strong sense of mission concerning the use of I&CT in the music classroom and often acted as advocates for its use. Some were already engaged in staff development work with colleagues and both local authority music staff had taken some care to harness the interest and expertise of individuals. In-service development days provided opportunities for staff to share their expertise with colleagues although there was a strong feeling that this type of staff development exercise needed to be more formalised. Many staff still look toward University music departments as a source of continuing professional development although the cost of release of staff is not inconsiderable. 

Music teaching in the twenty-first century makes many new demands on the teacher while creating new and exciting opportunities for teaching and learning. There is an obligation on teachers to equip themselves with the tools and skills to be able to make the most of these opportunities.

‘There is an urgent need for all music teachers to become fully computer literate. It no longer is acceptable to rely on the pupils knowing more than the teacher does’ (Odam, 2000, p. 116).
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