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ABSTRACT 

This study examines the implications of education policy in South Africa on a 

transformational qualification design for Music Technology as a field of study. The study 

constructs a conceptual framework that informs the design of a qualification in Music 

Technology at post-secondary school level, using the knowledge and trends in the field of 

Music Technology and taking into account the requirements of South African education 

policy. An exemplar of the qualification, a Certificate in Music Technology at National 

Qualifications Framework Level 5, as required in the South African education framework, is 

presented. 

The main research question that this study addresses is: 

• 	 How does the nature of the field of Music Technology and current South African 

education policy contribute to the development of a conceptual framework that 

informs the design of a qualification in Music Technology? 

This research question is broken down into two specific sub-questions: 

• 	 What is the current nature of Music Technology intemationally and as an 

emerging field of study in South Africa? 

• 	 What are the implications of current South African education policy for 

transformational qualification design? 

The findings that emerge from the investigation of the research questions are: 

• 	 Music Technology is a vast, dynamic and constantly evolving field. Internationally 

as well as in South Africa, knowledge production in Music Technology is 

interdisciplinary in nature. 

• 	 Literature on Music Technology and technology-based education internationally 

shows no clear consensus with regard to qualification outcomes in Music 

Technology. 

• 	 The transformational agenda of South African education policy requires 

qualifications to integrate education and training, address the imbalances of the 
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past education practices and contribute towards the life performance roles of 

learners. 

• 	 South African education policy provides a qualification framework based on 

learning outcomes comprising of a combination of theory and practice. This 

serves the life performance roles of learners that guide the construction of a 

qualification in Music Technology. 

Training in Music Technology internationally produces graduates with diverse specialties. 

Often these graduates do not meet national employment reqUirements in areas of music 

industry and education in countries where such requirements are established. This research 

addresses the gap that exists in South African education policy with regard to Music 

Technology as an emerging field of study in South Africa, to guide providers of education 

and to address national employment requirements. 

The research is predominantly a qualitative study that uses literature survey, an overview of 

international trends in Music Technology, a critical analysis of existing South African 

programmes, interviews and Internet surveys. 

Keywords: 

Music Technology, Music Technology instruction, qualification deSign, outcomes-based 
education, South African education policy, interdisciplinary study, conceptual framework, 
curriculum development. post-secondary qualification. Certificate in Music Technology. 
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NOTES TO THE READER 


1. 	 The abbreviations eBE, eBI, eBT will be collectively referred to as eBE unless 

otherwise stipulated. 

2. 	 David Elliot's (1995: 12-13) four basic meanings regarding music education, 

"education in music", "education about music", "education for music", and "education 

by means of music", will underpin the use of the term "music education" in this study. 

3. 	 The term "Music Technology" refers to the course/subject/field of study, as opposed 

to the term "music technology", which refers to the technology/activity in music. 

Likewise the use of the upper case "M" in Music refers to the discipline whereas 

lower case "m" for music implies the generic use of the term. 

4. 	 The use of the upper case in "Field" refers to the Organizing Field classification of 

the National Standards Body 02. 

5. 	 To prevent confusion between the National Standards Body's "Field" (Organizing 

Field) and Music Technology as "field" (which is actually an area within the music 

sub-field), I shall refer to Music Technology as "a field of study". 

6. 	 The use of the term "component" in this study refers to a designated area of study 

within Music Technology that I have classified on the basis of its content. Such 

components will be indicated by the use of the upper case, for example Music 

Notation. 

7. 	 The areas of Sound Engineering, Audio Engineering and aspects relating to sound 

recording, manipulation and/or audio recording, will collectively be referred to as 

Audio Technology. 

8. 	 Several authors use the term "definition" loosely. When referring to definitions other 

than mine, for the sake of correct citation I adopted these authors' loose usage of the 

term as suggested in their literature. 

9. 	 In cases where part of a quotation has been used, I chose to indicate the omitted 

part(s) by means of three dots ( ... ), preceding or following the quotation, depending 

on the part of the quotation being cited. 

10. The use of the terms "historically advantaged" or "historically disadvantaged" within 

the South African context has political connotations. "Historically advantaged" refers 

to those sectors of the South African population that were granted a privileged status 

by virtue of their race (White in this case, or of European descent) with regard to 

social status, funding and education by the apartheid government prior to the 1994 

 
 
 



xvii 

democratic elections in South Africa. "Historically disadvantaged" refers to sectors of 

the population (Black, Indian and Coloured citizens) that were deprived of the earlier 

mentioned privileges. Therefore a "historically advantaged" institution would refer to 

a "white" institution. 

11. It has been the request of the respondents to the Questionnaires (Appendix A and B) 

to remain anonymous. Their confidentiality will therefore be maintained throughout 

this study. 

12. The term "post-secondary" is used in this study to include all education institutions 

that offer qualifications beyond NQF Level 4, which include colleges, private 

providers of education, technikons and universities. 

13. The institutions included in the survey in Chapter 3.3 were chosen arbitrarily, based 

on the notion that they offered some or other programme in Music Technology. Their 

research expertise, depth of their programme, historical advantage in terms of how 

early in the 20th century their programme came into existence or inter-departmental 

research correlation were not factors. Therefore the data presented in this section 

does not lend itself towards generalizations as the only truth. 

14. In government documents there are sometimes grammatical and/or spelling 

mistakes. Instead of repeatedly identifying these mistakes, [sic] will only be used 

once after citation of these documents. 

15. For the sake of consistency with South African Qualifications Authority literature. the 

terms "Organizing Field" and "NQF Level" or "Level" (when referring specifically to 

the level descriptor pegging), will be used with the upper case. 

 
 
 



CHAPTER 1 


INTRODUCTION 


The purpose of this chapter is to present an overview of the study, outlining the critical foci 

and rationale for the research, methodological issues and research procedures. 

1.1 Education legislative context 

The birth of democratic government in South Africa (SA) in 1994, led to the generation of a 

plethora of legislation that intended to introduce fundamental changes within different 

government sectors 1• The education legislative framework formed one of the critical 

components for large-scale system wide change. This framework requires the education 

system and curricula to transform by addressing issues of accountability, redress, mobility 

and equity for all South Africans, especially those who were educationally disadvantaged 

prior to the first democratic elections in 1994. In meeting the national education needs, it has 

become necessary that education also moves forward by keeping pace with international 

developments (SAQA 2000c) regarding higher education's SOCial accountability, curricula 

relevance and mode of instruction (Drucker 1994; Glidden 1997). 

In South Africa, the current Minister of Education, Professor Kader Asmal, contends that the 

higher education sector in South Africa has not engaged in rigorous debate and research on 

critical questions that confront it, such as: the erosion of the performing arts at arts and 

education institutions; the impact of outcomes-based education on the humanities; and the 

impact of the increasing shift towards interdisciplinary approaches in undergraduate 

education on the future of traditional disciplines (Asmal 2000c: i). This study attempts to 

engage in critical discourse on the implications of SA education policy on qualification 

design in Music Technology. 

1.2 The need for this study 

Internationally, Music Technology programmes have been designed to cater for individual 

countries' educational (pedagogic) and economic (industry) needs: for example, the 

programmes at Berklee College of Music (USA), Queensland University of Technology 

1 Examples of sectors include Health, Social Welfare and Education. 
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(Australia), and the School of Audio Technology (New Zealand) cater primarily for industry 

needs, while Monash University (Australia), Northwestern University (USA), and the 

University of Southampton (UK) fulfil educational (pedagogic) as well as economic needs. 

These claims by the institutions are rooted in ensuring the employability of future learners to 

sustain the economic viability of a nation in terms of global competitiveness. Educators 

therefore respond accordingly. 

In South Africa, most institutions have introduced Music Technology programmes in 

response to international trends in the field (Devroop 2001 b). However, due to the 

vagueness surrounding national employment requirements in areas of music industry and/or 

education, current training in Music Technology is producing graduates with differing 

specialties who, in most cases, are uncertain of their career paths. 

The uncertainty surrounding the Music Technologist's role in South Africa is compounded 

through the dispersal of Music Technology in Music departments' curricula into diverse and 

sometimes unrelated areas of study (see Chapter 2.1.4). Several of these Music Technology 

programmes appear to be tailored toward the Sound-Production/Post Production Engineer, 

the training of Composition and Music Theory students, or majors in Electro-acoustic Music. 

This situation arose partly through the absence of registered Standards Generating Bodies 

(see Chapter 4.1.2) and the inability on the part of the institutions offering the course(s) to 

reflect the transformational changes required by the new education framework. 

According to the South African Qualifications Authority (SAQA) Act 58 of October 1995 

(RSA 1995: 1) current and new Music Technology programmes in South Africa need to be 

registered with the South African Qualifications Authority (SAQA). The registration process 

has been delayed due to a host of factors, including bureaucratic and financial factors, 

stakeholder participation and the shortage of standards writing skills. 

In order to fast-track the standards generation process and foster educational growth it is 

preferable that all stakeholders (including learners, educators and providers of education) 

learn to adjust to transformational and technological change, since they all share in 

educational responsibility. It is this change that ultimately will yield new career paths in 

music and challenge existing roles and competencies. 
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1.3 Rationale and the main research question 

In order to understand the development of the main research question in this section. the 

relationship between the researcher and the research will be clarified and some background 

to the research will be provided. 

Between 1998 and 2001 I implemented a Music Technology programme at the University of 

Pretoria (UP). This programme. which was UP's first. was used as the platform to pilot the 

potential outcomes and knowledge content for a future draft qualification in the form of an 

undergraduate course. The UP programme formed the basis for a case study using Music 

Technology within an existing curriculum (see Chapter 4.3). Other means of implementing 

such a Music Technology programme. such as a certificate or diploma programme. were not 

possible at the time. The Music Technology programme at UP {hereafter referred to as a 

course in this section. because this is its current academic classification} was instituted as 

an elective in the fourth year of specialized Music study. A needs analysis formed the basis 

of this course. The course introduces prospective music specialist students to a basic 

knowledge of Music Technology for their potential careers as mUSicians, educators, 

therapists and musicologists. The course focuses on using the computer as a tool to 

enhance the music making. creation and production processes. The structure of the course 

was developed using the areas of specialization of existing international Music Technology 

curriculum models. Since its implementation, the UP course has been reviewed after each 

successive year. The primary recommendations made by the following external educators in 

the field of Music Technology were implemented in the Music Technology course at UP: 

Marc Duby {Technikon Pretoria}. who suggested making the course more user-friendly and 

vocationally orientated; JOrgen Briiuninger (University of Natal-Durban). who preferred a 

project-based course with continuous assessment as opposed to an examination-based 

course where learners were evaluated only twice in the year (June and November); Jay 

Fern (Indiana University-Purdue University. Indianapolis) and David Mash (Berklee College, 

Boston), who recommended structural and content changes to reflect international trends. 

Apart from this formal course instituted at UP. colleagues, research assistants and I hosted 

short courses. which dealt with isolated areas of specialization (see core competencies 

discussed in Chapter 3.3.1) of Music Technology. at various education institutions in South 

Africa: University of the Free State (Bloemfontein). Musikon (Bloemfontein), University of 

Pretoria (Pretoria), Independent Examinations Board of South Africa {Johannesburg}, South 
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/ 	 African Society of Music Teachers (Pietermaritzburg branch) and St. Anne's College 

(Hilton). After a period of three years I arrived at the following list of needs (in no specific 

order) with regard to these groups of learners, albeit with different musical abilities and 

levels of musical expertise: 

• 	 Formal, sequentially structured courses in Music Technology; 

• 	 Clear guidelines with regard to the areas of specialization (core competencies) 

within the field of study of Music Technology; 

• 	 A logical, sequential progreSSion of learning content; 

• 	 Project-based tasks and aSSignments whereby learners could synthesize both 

theoretical and practical skills; 

• 	 A learning programme that fosters problem-solving skills within projects and 

assignments, as opposed to merely acquiring disciplinary knowledge; 

• 	 Assessment criteria that could be used to evaluate learners' progress in order to 

enable mobility within the field of study and between other qualifications; 

• 	 Clear exit level outcomes that support career possibilities within this field of study 

and promote employability; and 

• 	 A design profile tailored for music education students with little background in 

technical and scientific disciplines. 

These needs were used to guide the ongoing design of the course at UP. Due to the limited 

curriculum, scope and transferability of course credits I identified at undergraduate level, I 

took part in a short course in January 1999 at Indiana University-Purdue University School 

of Music (lUPUI), under the supervision of Professor J. A. Fern. The short course at IUPUI 

allowed me the opportunity to design a broad framework for the field of study of Music 

Technology. It was during this course at IUPUI that I reflected upon the course I designed 

at UP and compared these two courses and other similar courses/programmes offered in 

the USA. However, apart from the IUPUI course, the only other documented course I found 

at the time was one designed for secondary schools in the USA, called Fundamentals of 

Music Technology (1994) by Dennis Mauricio and Steve Adams. In cases where formalized 

courses in Music Technology existed, the majority of the course leaders were reluctant to 

divulge content or course structural designs. The reasons for this reluctance are unknown to 

me. During the period at IUPUI, I redesigned the UP undergraduate programme and 

designed a new Honours programme in Music Technology for UP. These programmes are 
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currently implemented at UP. The IUPUI course provided me with a platform from which to 

conceptualize a broad approach for Music Technology as a field of study, at both 

undergraduate and postgraduate levels. 

In South Africa, meanwhile, bureaucratic obstacles, lack of participation by the key 

stakeholders2 in education, institutional restructuring and, most importantly, lack of funding 

were hampering the national education transformation process3
. National government, who 

were calling for change on all education fronts, were incapable of providing the financial 

support necessary to bring about change. 

Professor Caroline van Niekerk of UP saw the need to initiate the process of transformation 

in music education. In 2000 Van Niekerk decided to undertake the generating of unit 

standards4 (discussed in Chapter 4.1.4.3) for music education in South Africa. She 

constituted a team of post-graduate researchers called MEUSSA (Music Education Unit 

Standards for Southern Africa). MEUSSA's objective was and is inter alia to generate and 

present to the South African Qualifications Authority (SAQA) a set of draft unit standards for 

music education. The purpose of the MEUSSA project was to accelerate the process of 

registering new qualifications and unit standards on the National Qualifications Framework 

(see Chapter 4.1.2). I was identified as a MEUSSA team member who could explore the 

possibilities of unit standards and/or qualification design for Music Technology at post­

secondary level. To date, six MEUSSA team members5
, as part of their doctoral research, 

have successfully accomplished the task of unit standards generation in diverse areas of 

music education. 

The MEUSSA team addressed issues pertaining to unit standards writing and the 

transformation of South African Music curricula, at all levels of the education spectrum 

through discussions, video and tele-conferencing, e-mail correspondence and 

2 Representatives of the state, organized labour, organized business, providers of education and 
training, critical interest groups, the community and leamers. 

3 Transformation refers to a change both in structure and in character. Transformation is 
discussed in greater detail in Chapter 4.1.1. 

4 A unit standard is an education specific term associated with outcomes-based education that has 
been introduced into the South African education context (see Chapter 1.9 and Chapter 4.1.4.3 for 
a detailed explanation). 

5 A. Bennett, R. Bosman, J.P. Grove, A. Hoek, A. ROscher and U.L. Wolff. 
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presentations. The curricula and transformation issues were enhanced with inputs made by 

both the international and national Critical Friends of the project. These discussions and 

inputs played a pivotal role during the formative stages of this research. 

My involvement with the MEUSSA team and the Standards Generating Body (SGB) for 

Music at the Higher Education and Training level (I am current Chairperson of this SGB) that 

deals with issues of standards generation in Music Technology, and curriculum developer as 

a provider of education (University of Pretoria) coupled with my experience as a learner in 

Music Technology (student at IUPUI in Music Technology), heightened my awareness of the 

difficulties of incorporating an emerging field of study in South Africa with the 

transformational agenda of education policy. The three roles that I fulfil have a strong 

correlation with the curriculum development process outlined in Chapter 5.2. The difficulties 

experienced at these three levels (SGB, Provider and Learner) gave birth to this research, 

especially the underlying main research question. 

The main research question that underpins this study is: 

• 	 How does the nature of the field of Music Technology and current South African 

education policy contribute to the development of a conceptual framework that 

informs the design of a qualification in Music Technology? 

1.4 Research sub-questions 

The main research question stated in Chapter 1.3 is broken down into two sub-questions, 

which will provide foci for this research. In order to identify the key issues that would form 

the basis of a conceptual framework for qualification deSign, an examination of the field 

(MusiC Technology in this case), issues pertaining to South African education policy and 

how both the field and policy interact, need to be established. The specific sub-questions 

that will underpin this research are: 

• 	 What is the current nature of Music Technology internationally and as an 

emerging field of study in South Africa? 

• 	 What are the implications of current South African education policy for 

transformational qualification design? 

 
 
 



1-7 

1.5 Purpose of this study 

Rather than presenting formulaic response to South African Qualifications Authority 

guidelines, this research provides a basis for the writing of national standards in Music 

Technology based on critical discourse that is underpinned by a theory for qualification 

design. The research also assists in accelerating the current standards generating process. 

In answering the research questions posed in Chapter 1.3 and 1.4, this study constructs a 

conceptual framework that will inform the design of a qualification in Music Technology at 

post-secondary school level, using the field of Music Technology and the philosophy of 

outcomes-based education (OBE)(Spady 1994: 13-19), and taking the South African 

education policy context into account. This conceptual framework could form the theoretical 

basis for the generation of qualifications in other fields located within a similar education 

context. In answering these research questions this study contributes to education research 

by: 

• 	 Firstly, attempting to contextualize global trends in Music Technology to the South 

African socio-political and transformational conditions. This is sought through 

dealing with the challenges of designing a qualification in Music Technology that 

meets international trends whilst at the same time addressing the transformational 

agenda of accountability, redress and equity; 

• 	 Secondly, conceptually relating key concepts identified in the field of Music 

Technology and education policy that should guide the design of a qualification in 

Music Technology; 

• 	 Thirdly, in attempting to locate qualification design in Music Technology within a 

curriculum development framework, this study develops a holistic curriculum 

development model that includes three levels, namely the design of a qualification, 

and the development and implementation of a learning programme (for teaching, 

learning and assessment); and 

• 	 Finally, constructing an exemplar of a certificate qualification in Music Technology 

at NQF Level 5. 
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The benefits of this study are deemed as: 

• 	 Addressing the lack of research in this transformational area of education in 

South Africa. 

• 	 Providing a framework for continued scholarly discourse/discussions. 

• 	 Providing the reader with insight into: 

o 	 Current research in Music Technology; 

o 	 Current national and intemational trends in Music Technology; and 

o 	 A basic framework for standards writers. 

• 	 Initiating a point of departure for subsequent research. 

• 	 Designing an exemplar Certificate qualification in Music Technology. 

1.6 Research methodology 

This study is eclectic in nature and therefore adopts research methodology that focuses on 

gathering background information to support the literature review. The qualitative research 

approach is used, in which three research tools are dominant: a literature review, interviews 

and personal communication, and Internet surveys (see Chapter 1.6.3) of various Music 

Technology programmes offered internationally. 

1.6.1 Literature review 

For this research, current literature relating to the use of education and music technologies 

and their manifestation in music and education was reviewed. Reasons for the use of 

specific technologies (see Chapter 3.3) were gleaned from books, journals, case studies 

and periodicals. 

Available studies (see Chapter 3.2) similar to this research were examined in order to obtain 

an international perspective of the field of study. The results of these studies were compared 

and mapped against information obtained via the Internet (see Chapter 1.6.3) relating to 

courses offered in Music Technology at post-secondary institutions worldwide. This 

investigation unearthed a broad overview regarding the areas of focus in the field of study of 

Music Technology. The structure, format and content of these reviewed studies were 

syntheSized to form the structural basis for this research. 
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Following a detailed review of the standards (and in some cases· unit standards) present in 

the education frameworks of Australia·, Canada, Germany, Holland, New Zealand·, 

Scotland·, the UK. and the USA by the MEUSSA team. particular similarities between the 

South African and New Zealand frameworks became apparent. 

1.6.2 Interviews and personal communication 

In order to establish national trends in Music Technology. a questionnaire was devised and 

administered telephonically to all South African post-secondary institutions purporting to 

have programmes in Music Technology in 2001. A copy of the questionnaire and the 

findings thereof are available in Appendix A and Chapter 3.4 respectively. It was also 

necessary to conduct a sample of six telephonic interviews to gather additional data on 

selected aspects of Music Technology (Appendix B). All of the institutions that partiCipated in 

the questionnaire and interview responded with enthusiasm and were keen to view the 

results, because they envisaged this study could have a direct impact on the future of their 

Music Technology programmes. 

During the ISME International Conference (July 1998) in Pretoria. I interviewed Andrew 

Brown of Queensland University in order to obtain his views on Music Technology 

curriculum content and to describe the rationale and purpose behind the Music Technology 

programme at Queensland University in Australia. 

Following the interview with Andrew Brown, an interview with Professor David Mash, Vice 

President of Technology at Berklee College of Music, Boston was undertaken in Boston. 

Issues in the interview covered curriculum content, course design. equipment and laboratory 

requirements, supporting literature and a discussion on the rationale and purpose of the 

Music Technology programme at Berklee College of Music. E-mail correspondence with 

Professor Mash was maintained in order to verify data obtained in Boston and to utilize his 

expertise as an advisor on subject specific issues related to this research. 

From both discussions (Brown and Mash) it was clear that their programmes were deSigned 

against the backdrop of their country's specific industry needs. Their programmes were tilted 

toward equipping students with knowledge and skills that were marketable and industry 

focused. In both these discussions it was apparent that the industry trends and needs in the 

USA were starting to manifest themselves in the Australian music industry. The balance 
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between theoretical (academic) and practical (vocational) skills with Music Technology 

programmes seemed of central importance in both countries, unlike South Africa where 

existing programmes are predominantly theoretically biased. 

Apart from the above interviews, leading experts (Brown, Fern, Fields, Lansky, Mash, Ram 

and Webster) in the fields of Music Technology, educational technology, education, science 

and technology, as well as relevant personnel at SAOA were consulted on issues pertaining 

to their areas of specialization. An extensive e-mail correspondence between specialiSts 

(Brown, Fern, Fields, Lansky, Mash and Webster) in the field of Music Education, Music 

Technology and SAQA related issues was maintained in order to constantly update subject­

specific information and gather expert opinion with regard to curriculum design and South 

African education policy issues. 

1.6.3 Internet surveys 

The Internet was used to ascertain international trends in Music Technology. Where 

possible, precautions were taken to access the most recently updated websites in order to 

extrapolate the latest available data. These surveys focused on the diversity of Music 

Technology programmes offered, the areas of specialization that make up Music 

Technology, the nature of the subject matter and the possible career paths available to 

Music Technologists. In the case of certain websites, the course coordinators were willing to 

engage in online chats6 with me on issues pertaining to curriculum, course content, current 

trends and their perceived future directions for Music Technology. 

1.6.4 Validity and reliability of data 

In order to establish whether the data obtained from the individual sources were valid, a 

methodological triangulation was used. The data obtained from the literature review, 

interviews and correspondence and the Internet surveys were analyzed separately. These 

data from the three sources were mapped against each other and the results (see Chapter 

3.3 and 3.4) yielded a clear correlation of the data obtained amongst the sources. 

6 IRe or Intemet relay chats. 
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1.6.5 Education policies examined 

The generic use of "national education policy", or "education policy" in this research refers to 

the following South African legislation and policy documents: 

• 	 Skills Development Act (Act 97 of 1998); 

• 	 Higher Education Act (Act 101 of 1997); 

• 	 White paper: a Programme for the Transformation of Higher Education, July 

1997; 

• 	 SAQA Act (Act 58 of 1995); 

• 	 NSB Regulations (Regulation 452 of 28 March 1998); 

• 	 Criteria and Guidelines for the Assessment of NQF Registered Unit Standards 

and Qualifications; 

• 	 The National Qualifications Framework (NQF): An Overview; 

• 	 The NQF and Curriculum Development; 

• 	 The NQF and Quality Assurance; 

• 	 The NQF and Curriculum 2005; and 

• 	 The NQF and Standards Setting. 

Any references made to policies other than the above, nationally or internationally, are 

clearly cited in this study. Only those policies that have a direct impact on this study were 

examined. From this point on, South African education policy will be referred to as education 

policy. 

1.7 Scope and limitations of this study 

The vibrant world of technology encompasses a wide range of parameters. Any attempt to 

detail the complete technological world would be beyond the scope of this study. 

Technologies employed in this research are examined on the basis of their capabilities of 

creating, performing, appraising and processing music because they would most likely 

impact on the educator for use in an educational setting, besides being the most accessible 

and available tools in use. 

Several types of music technology (identified in the survey in Chapter 3.3) are considered to 

be beyond the scope of this study. These include: 
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• 	 Entertainment technology; 

• 	 Music adventures and games; 

• 	 Administrative and marching band charting; 

• 	 Computer-based librarians and editors; 

• 	 Audio-visual presentations; 

• 	 Programmed instruction; 

• 	 Teaching machines; 

• 	 Television and film; and 

• 	 Acoustic musical instrument development (see also Chapter 2.1.1.). 

The term "technology" in the context of this research refers primarily (but not exclusively) to 

computers and all of the music and non-music peripherals (mixing consoles, guitar effects, 

valve amplifiers, and the like) that are needed to perform music tasks with computers. These 

peripheral devices include such hardware as electronic musical instruments, MIDI devices, 

printers, scanners, CD players and audio technology equipment, and software such as 

sequencing (the storing of musical information in a desired order), audio processors and 

multimedia. 

The following limitations of this study were not regarded as seriously detrimental, because 

this was an individual effort based on critical discourse about education theory, education 

policy and an emerging field of study. This study was therefore not a mere technicist 

response7 to education policy. The limitations included that: 

• 	 The qualification design did not engage stakeholder participation because this 

was logistically and financially not feasible. 

• 	 The MEUSSA team only comprised music educators who were generating 

standards (one sixth of the stakeholder representation), which raises questions 

about the legitimacy of the process of standards generation in terms of legislative 

requirements. 

• 	 The qualification was not peer reviewed for its validity because no post­

secondary institution in South Africa has implemented outcomes-based 

education as yet. Besides, existing Music Technology practitioners and 

7 A mechanical response using jargon or subject/discipline specific language, in order to satisfy a 
particular need or requirement. 
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educators in South Africa were found to be largely unfamiliar with current South 

African education legislation. 

• 	 Since all post-secondary institutions in South Africa are not equally resourced in 

terms of technology equipment, facilities and expertise. the qualification attempts 

to describe the current state of the use of technology among a selective segment 

of the population. 

• 	 The attitudes and values of learners and educators toward technology and its 

implementation were not investigated. 

• 	 The telephonic interviews conducted among post-secondary institutions 

nationally expressed the views of the Music Technology course leaders and not 

necessarily the views of the learners. Therefore the voices of a key stakeholder 

group. namely the learners. are unheard (a serious concern amongst standards 

writers). 

• 	 This study used as its basis current documentation on education in South Africa. 

even though much of this is in a state of flux. 

1.8 Assumptions 

This study is justified in terms of the current education policy documentation (see Chapter 

1.6.5) pertaining to Education and Training in South Africa. where the disciplines of 

Mathematics. Science and Technology are given prominence according to current 

legislation (DoE 1997). It is assumed then that Technology as referred to in this document, 

implies technology in all of its manifestations, including that of educational technology of 

which Music Technology is a component. A qualification or curriculum based on Music 

Technology is therefore assumed to be a priority. 

The legitimacy of national education policy is not interrogated in this study. It is assumed 

that national education policy is based on the vision of the mass democratic movement that 

includes historically disadvantaged communities and which prioritises the issues of redress, 

equity and accountability. 
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1.9 Explanation of terms 

Several of the terms explained in this section are defined in education policy documents or 

South African Qualifications Authority literature. 

Assessment Is the process of determining capability, which is carried out 
by observing and evaluating performances. 

Assessment criteria Provide evidence that the learner has achieved the specific 
outcomes and are explained and detailed in the range 
statements. 

Competence Involves the capacity for continuing performance within 
ranges and contexts resulting from the speCific integration of 
a number of specific outcomes. 

Credit Is the recognition that a learner has achieved a unit 
standard. 

Critical cross-field outcomes 
(also referred to as critical 
outcomes) 

Describe the qualities, which the NQF identifies for 
development in learners, regardless of the specific area or 
content of learning, i.e. those outcomes that are deemed 
critical for the development of the capacity of lifelong 
learning. 

Curriculum Includes all aspects of teaching and learning, and is 
everything that influences a learner, from the teachers and 
the work programmes right down to the physical structures 
(DoE 1997: 10). 

Curriculum development Is the development of units of learning conSisting of learning 
outcomes, assessment criteria, range statements, evidence 
requirements and learning materials. 

Curriculum framework Is a philosophical and organisational framework, which sets 
guidelines for teaching and learning. 

Curriculum 2005 

Essential Outcomes 

Is a lifelong learning document for the 21 St century where 
education is the tool for developing a person to his or her full 
potential in South Africa. This document is still available for 
public comment and has not been finalized at the time of 
this research. 

Are cross-curricular, broad generic outcomes that inform 
teaching and learning (Committee for development work on 
the NQF 1996: 15). 

I 

Exit level Outcomes Are the planned combinations of learning outcomes - both 
specifiC and critical - that are required for competence at the 
particular level of the qualification. 

continued overleaf 
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Explanation of terms (continued) 

Field - see Organizing Fields 

Learning area Is a term replacing the traditional "subject". It represents a 
broader knowledge field, which is informed by the 
commonalities it shares with other learning areas, such as to 
ensure that fragmented views of learning are counteracted. 

Learning programme Is a term replacing a traditional "syllabus». It is a vehicle 
through which the curriculum is implemented at various sites 
such as schools, comprising a set of learning activities in 
which the lea mer will be involved working toward the 
achievement of one or more specific outcomes. 

Level descriptors Are hierarchical classification levels determined by the NQF 
according to incremental complexity of process, learning, 
responsibility and application. Currently eight levels exist 
with level eight being the most difficult. 

Model C Schools Are historically advantaged state-aided schools that were 
classified as such around the 1990s, instituted by 
government's education pOlicies at the time. 

National Qualifications Framework Is a framework for providing lifelong learning opportunities 
utilizing nationally recognized levels. 

Organizing Fields (sometimes 
referred to as Fields) 

Are fields not based on traditional disciplines or subjects; 
nor are they based on economic sectors. These fields are a 
convenient mixture of fields and sub-fields to make 
standards generation possible. They are based on a hybrid 
of both subject disciplines and occupational areas. The NQF 
divides all education and training, for organizational 
purposes, into 12 Fields. 

Outcomes (see also Essential, Exit 
level and Specific Outcomes) 

Are the results of a learning process, formal, non-formal or 
informal, and refer to knowledge, skills, attitudes and values 
within particular contexts (DoE 1997: 4). 

Outcomes-based education Is an educational approach linked to the National 
Qualifications Framework, focusing on the results of a 

I
learning process. 

Performance criteria Are criteria against which the achievement of specific 
outcomes by the learner may be assessed (DoE 1997: 4). 

Qualification Means the formal recognition of the achievement of the 
required number of the range of credits and such other 
requirements at specific levels as may be determined. 

continued overleaf 
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Explanation of terms (continued) 

Range statements Indicate the scope, depth, level of complexity and 
parameters of the achievement, and include indications of 
the critical areas of content, processes and context, which 
the lea mer should cope with, in order to reach an 
acceptable level of achievement. 

Specific Outcomes Are contextually demonstrated knowledge, skills and values, 
reflecting critical outcomes (Committee for development 
work on the NQF 1996: 15). 

State-of -the-art technology Refers to the most recently invented "high-tech" devices 
including the microcomputer, electronic keyboard, compact 
disc, CD ROM, and laser disc player. 

Sub-fields Exist within the 12 Organizing Fields. Sub-field delineation is 
a dynamic exercise; it will change over time for purposes of 
operation. Sub-fields are temporarily frozen to facilitate 
standards generation. 

Technology Education Is concerned with technological knowledge and skills. It also 
requires the creation of awareness and some understanding 
of technological processes and the impact of technology on 
both the individual and society (COTEP 1996: 54). 

Title matrix Is a conglomeration (matrix) of titles, where each title 
reflects a main outcome of learning for which an individual 
deserves national recognition in a specific field. 

Unit Standards Are nationally registered sets of specifiC learning outcomes 
with their associated assessment criteria and other technical 
information required by the South African Qualifications 
Authority. It describes the outcomes of learning and the 
standard of performance that must be achieved. 

1.10 Overview of this study 

The interrelationships of the six chapters that constitute this study are illustrated in 

Figure 1.1. 
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Figure 1.1: Structure of this study 

CHAPTER 2 

PERSPECTIVES ON 


TECHNOLOGY, 

MUSIC 


TECHNOLOGY AND 
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MUSIC EDUCATION 


CHAPTER 1 
INTRODUCTION 

CHAPTER 3 

REVIEW OF 


LITERATURE, AND 
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TECHNOLOGY 

TRENDS 


CHAPTER 4 

AN OVERVIEW OF THE SOUTH AFRICAN 

EDUCATION STRUCTURE, OUTCOMES­

BASED EDUCATION, CURRICULUM AND 


THEIR IMPLICATIONS FOR 

QUAliFICATION DESIGN 


CHAPTERS 

A CONCEPTUAL FRAMEWORK AND 


DESIGN OF A QUALIFICATION IN 

MUSIC TECHNOLOGY 


CHAPTER 6 

CONCLUSIONS AND 


RECOMMENOATIONS 


Chapters 2, 3, and 4 serve as background discussion towards answering the research 

questions with Chapter 5 and 6 being the contribution to music education research. 

The following description highlights the content of the next five chapters in this study. 

Chapter 2 ­ presents perspectives on Technology, Music Technology and South 

African music education. The etymology and some perspectives of the 

term "technology" commence the chapter. A search for a definition 

follows, explaining different notions of technology and music and the 

historical development of technology in music. The South African 

Music Technology context is briefly examined, coupled with the 

predicament faCing music education. The chapter concludes by 

placing Music Technology within the current South African education 

context. The key concepts and/or recurring issues that are identified in 

the chapter will be used to realize the conceptual framework in 

Chapter 5. 
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Chapter 3 ­ reviews literature in technology and Music Technology to examine 

and to place technology education within the broader context of 

education. An analysis of Music Technology trends internationally 

follows in order to identify key issues that will guide the conceptual 

framework for qualification design (Chapter 5), whilst at the same time 

establishing areas of specialization, interdisciplinary relationships and 

the job market related to the field of study. 

Chapter 4 ­ presents an overview of the current South African education structure, 

outcomes-based education, and curriculum, and their implications for 

qualification design. In this chapter, concepts and recurring issues 

related to Music Technology are identified. These concepts and 

issues form the basis for the conceptual framework in the next 

chapter. 

Chapter 5 ­ provides a list of the concepts identified in previous chapters and 

locates these within a framework. Only the key concepts that 

impact on qualification design from the field of Music Technology and 

those relating to education policy are mapped. The conceptual 

framework provides a foundation for the design of a new qualification. 

The qualification design is then positioned within a holistic curriculum 

development model showing the relationship between the three levels 

(qualification design, learning programme development and learning 

programme implementation). Using the conceptual framework, and 

the curriculum development model a Certificate in Music Technology 

is designed. 

Chapter 6 ­ deals with the conclusions and recommendations of this study. The 

conclusions highlight certain findings that answer the main research 

question and sutrquestions. Recommendations as to how these 

findings could be addressed conclude this study. 

Appendices - list the subsidiary information with regard to the actual questions 

asked in the interviews in both questionnaires, present an overview of 

the career possibilities within the South African music industry sector 

and finally tabulate all of the recurring concepts/issues that have been 

identified in this study. 
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CHAPTER 2 


PERSPECTIVES ON TECHNOLOGY, MUSIC TECHNOLOGY AND 
SOUTH AFRICAN MUSIC EDUCATION 

The purpose of this chapter is to identify key concepts, recurring issues and areas of 

specialization in Technology, Music Technology and the predicament facing South African 

music education that will be used to shape the conceptual framework in Chapter 5.1. 

2.1 Technology, music and education 

This section traces the roots of the term "technology", explores perceptions of technology for 

the purpose of locating Music Technology within this discipline and places Music 

Technology within its musical and educational contexts, both internationally and in South 

Africa. 

2.1.1 Technology defined 

A variety of definitions for technology that informs this study have been explored. Of these 

definitions the Greek, French and English ones impact directly on this study. The term 

"technology" has its roots in the Greek word "technologia", which is made up of two words 

"technes", which means "art", "made by the human hand"; and "Iogikes", which means 

"study". It follows that technology is the study of art, the analYSis of how "things" are made 

and work and how such knowledge can be used to make them better. The root "techne" 

"combines the meaning of an art and a technique, involving both knowledge of the relevant 

principles and an ability to achieve the appropriate results" (Wheel right 1996: 328). 

Technology, thus, implies reasoned application. The French use of the term "implies a high 

degree of intellectual sophistication applied to the arts and crafts" (Hall 1978: 91). The 

French use two terms, "technologie" and "technique", to give a more precise meaning to the 

English word technology. "Technologie" is used to refer to the study of technical processes 

and objects, whereas the term "technique" refers to the actual application processes 

(Willoughby 1990: 41). It is these two concepts that are mixed in the English usage of 

"technology", and this results in a failure to distinguish between its study and its application. 

The term "technology" in the English language acquired limited use in the late 19th century 

as a way of referring to the application of science (knowledge) to the making and use of 
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artifacts. In the 20th century, the attainment of formal knowledge is linked with the 

development of science and technology. More recent scholars (McGinn 1978; McDonald 

1983; Vincenti 1984; Parayil 1991) emphasize the importance of knowledge in defining 

technology. The recognition of the centrality of knowledge leads to conceiving technology as 

more than artifact and as more than technique and process. This technological effectuation 

is the rational process of creating the means to order and transform matter, energy and 

information in order to realize certain valued ends. 

2.1.2 A working definition of Music Technology 

Although several authors (Williams 1992; Spotts & Bowman 1995; Rudolph 1996; Brown 

1997c; Williams &Webster 1999; Lansky 2001) have all published in the field of Music 

Technology, to date apparently no clear definition of Music Technology exists. Attempts at 

defining Music Technology as a field, focus rather on a definition of technology that is 

related to music. Although each of these definitions makes a valid contribution towards 

understanding Music Technology, a fragmented perspective of the field emerges resulting 

from these definitions. In order to highlight this perspective I shall examine selected 

definitions in this section with a view towards establishing a working definition of Music 

Technology. 

Williams (1992: 26) suggests a definition of "technology" that relates to computer 

technology. In his definition, the hardware and software required to give computer machines 

some semblance of intelligence should include a host of peripherals that interact with 

computers. Williams (1992: 29) goes further to add that a broader view of technology needs 

to be considered. This view should consider educational technology, a term that includes 

more critically the issues of teaching style and strategies, delivery systems, and curricula. In 

the latter, Williams considers technology from the pOint of view of educational technology. 

However, audio technologies and the issues of acoustics and psychoacoustics, which are 

central to studies in Music Technology involving audio, are not accommodated in his 

definition. 

According to Spotts and Bowman (1995: 57), "technology is defined as the application of 

science concepts and knowledge to problem-solving, which may include many things, from 

processes to hardware". Both the definitions of Williams and of Spotts and Bowman are 

limiting in that the purposeful application to meet human needs as well as the needs of 
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music are vital components. Rudolph (1996: 4) goes so far as to say, "the word 'technology' 

can be used to describe a wide variety of devices and applications in music and music 

education. By general definition, technology can be thought of as anything that uses science 

to achieve a desired result." The above definitions suggest a relationship between science 

and technology. I should add at this point that science and technology have different 

objectives. Basic science focuses on the understanding of ideas and concepts, which are 

expressed in linguistic or mathematical terms (Hindle 1966: 4-5). Technology, on the other 

hand, seeks means for making and doing "things" which can include the results of basic 

science (e.g. the use of lazers in Compact Disk technology or the use of fuzzy logic in 

appliances). It is a question of process, expressed in terms of three-dimensional "things" 

(Hindle 1966: 4-6). Technology would then be about applied science. 

I find Brown's (1999b) discussion around searching for a definition to be quite complex. In 

his discussion Brown (1999b) states that "because the world appears to us through our 

interaction with it," technologies are "products of the objectification of experience". These 

objects, symbols and theories reflect one's understanding of particular aspects of the world. 

"In this process of working with technologies we progressively develop both our own 

understanding of the world and the representations of it. The medium for technological 

representation may be linguistic, visual, sonic, physical, imaginative, or mathematical." What 

Brown implies with this description is that technology manifests itself through our senses 

and our interaction with these technologies. Certain technologies according to Brown 

(1999b), for example computers, synthesizers and electric guitars, are more identifiable as 

technologies than acoustic music instruments (violins, oboes, etc.). 

Acoustic music instruments on the other hand, in relation to society today, are less 

recognizable as technologies because of their introduction in the early stages of human 

history. According to Brown (1999b), symbolic technologies such as music notation and 

mathematics are even more identifiable, while theoretical technologies (which could include 

symbolic technologies in their representation) for music, systems of tonality and physical 

laws of acoustics are less apparent. These differences can be attributed to the manner in 

which human beings perceive such technologies. If one were to consider Brown's (1999b) 

comments, the field of Music Technology is vast, encompassing a multitude of technologies. 
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It follows that technology is integral to human existence, since it is individuals and groups 

who determine the technologies that are developed and how they are applied. Technology 

then adds to the changes in cultural, social, environmental and economic circumstances. A 

justification for this latter statement is the impact technology has had on the model of the 

composer-performer-listener triangle. According to Lansky (2001), this model permeates 

most art musics of the world where the composer is genius/author, the performer is 

genius/servant, and the listener respectfully adores both. Receiver of the greater glory, 

either composer or performer, varies from time to time and place to place. This is 

determined by the context in which the work is created. 

Lansky (2001) goes on to add that in this three node model (composer, performer, listener), 

there is a basiC conspicuous feedback loop. Each node responds to the actions, abilities and 

appreciations of the other unless, of course, the composer is dead. This network needs 

social institutions to provide a context for communication and interaction, typically concerts, 

in which some play while others listen. Even with recording today, concerts are seen as the 

excitation function of this network. Musicians and composers tend to think of recording as 

documentation of live performance, and perhaps as a less than perfect substitute for reality; 

an illusion and incomplete and distorted image (Lansky 2001). 

To summarize Lansky's description above, the impact of technology on this triadic paradigm 

is as follows: 

Listeners - are now involved in listening to digital recordings in the form of CDs, 

DVDs, MP3s and other data formats; they can also manipUlate 

recordings (compile and re-edit exiting recordings) to satiSfy their 

own needs and tastes and influence live music performance 

recordings. 

Performers - engage with instrument technological advances and interactive 

performances with technology, and are in a position to manipulate the 

output of sound waves, by means of amplification, movement on 

stage, and the like, according to their needs and desire. 

Composers - no longer need to use pencil and paper, but computers, and take 

cognisance of the new way in which music is perceived, generated 

and realized through the use of computers. 
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The impact of Music Technology on society and on economic factors can be noticed in the 

milieu of popular culture, where machines have had an immediate and rather drastic effect. 

The importance of the roles of concerts and recording has been switched (Lansky 2001). 

Recording is the norm and concerts are modifications of recordings, or a marketing ploy for 

CD sales. Concerts are, however, often pale substitutes for recording, because the illusion 

has become incomplete reality, and is usually an orgy of celebration for the new album 

(Lansky 2001). 

Taking into account the definitions and descriptions surrounding Music Technology 

examined in this section, I propose the following working definition. This definition is a 

synthesis and elaboration of the definitions/descriptions expressed by Williams (1992: 29) 

where he addresses the issues of teaching style and strategies, delivery systems and 

curricula; Spotts and Bowman (1995: 57) in which they emphasize the application of SCience 

concepts to problems solving; Rudolph (1996:4) in which he talks of a wide variety of 

devices and applications to music and music education; and Lansky (2001) who speaks of 

the impact of technology on the music triangle. 

Music Technology is that part of the technological field which requires the application 

of engineering, scientific and music knowledge and methods combined with technical 

and music skills to music activities; it lies in the occupational spectrum at the end 

closest to the musician. 

The occupational spectrum in this definition implies that the Music TechnologiSt's focus lies 

closer to music than to technology. It is also assumed that knowledge is applied in both the 

technical and music skills. This research will be located within the electronic technology 

spectrum. Electronic technology, in the case of this study, refers to equipment 

predominantly using microprocessors with a view to achieving results in the field of music 

and audio technologies that are used in music creation, performance, appraisal and 

processing. The reasons underpinning this focus stem from the historical development of 

technology in music (see Chapter 2.2), and the Internet survey of international Music 

Technology trends (Chapter 3.3), showing that aspects of electronic and audio technology 

dominate international technology development and curricula. 
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2.1.3 The emergence of Music Technology as a field of study 

The growing presence of technology in the music industry today is something that should 

neither be ignored nor underestimated. According to Bash (1990: 7-8), music performance 

and the role of music in television, film and multimedia are being defined through advances 

in technology. Economic indicators reflect the interest in technology, where in the USA as of 

the year 1989 for example, Americans owned over 17 million keyboards and synthesizers 

(Bash 1990:7-8). 

Already in 1992 a survey (PR Newswire Association 1992: 15) found that 34% of all 

American households used a personal computer in work, school or at home. According to 

Jaeschke (1996: 1), it was also predicted that by the end of 1994, 4.5 million USA 

households were expected to be using CD-ROM equipped computers and that by the year 

2000, users of the Internet computer link would have exceeded television viewers. This is a 

clear indication that the use of technology in most facets of life (music, business and 

communications) is on the increase. 

Williams and Webster (1999: xxv) go even further in stating that, in the latter part of the 20th 

century, one cannot imagine any aspect of music that is not in some way touched by 

technology. Considering this view, educators "cannot fight a tidal wave ... to be relevant to 

young people in the 21 st century, we [educators] must speak their language and use their 

tools" (Chung 2000: 26). What Chung highUghts is the notion that, as an educator, one does 

not have much of a choice when it comes to the use and integration of technology into the 

mainstream of music instruction. Besides resisting change, educators must accept that 

"most of today's college students have grown up with more technology and often are more 

technologically literate than many of their professors" (Albright & Graf n.d.: 13). These 

learners or students often take technology for granted as part of their everyday lives. This 

latter trend has vital social implications for the providers of education, in that it questions the 

traditional roles of the learner and provider. According to Glidden (1997): 

we [educators] are required to change from a centuries-long era in which 
educators thought of themselves as experts in their disciplines and as the 
masters of knowledge in their respective fields. Now we [educators] are 
forced to accept the fact that the knowledge explosion prevents most of us 
from being true experts and masters of all. 
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What Glidden is suggesting is that educators need to take cognisance of the knowledge 

boom and adjust their mode of providing information by reassessing their role in education. 

Today, learners often possess current knowledge and pave the way for knowledge 

production, which places them at the forefront of the knowledge boom. Glidden goes on to 

add that rather than being a "sage on the stage" one is forced to be a "guide on the side". 

Knowledge and expected outcomes of learning have now become a social construct, which 

is in direct contradiction to past practices where the providers of education decided the 

content and outcomes of learning - a top-down approach. The knowledge boom in Music 

Technology can therefore be considered an agency for social transformation in that the 

manner in which music is and will be created, performed, received and taught has evolved 

and will continue to do so with the impact of newer technologies. Other role players in 

knowledge production, for example the learners, need now also be taken into account. 

An "alternative" music market as opposed to the mainstream has emerged especially for the 

computer musician in the last 10 to 15 years (Waugh 1997: 200). In the 1980s, just two 

decades ago, it would have been inconceivable that one could earn a living writing music for 

computer games, creating sound effects, recording and designing sounds for sample CDs, 

creating MIDI files, scoring QuickTime movies or even writing music for company 

presentations. Even the areas of sales and merchandising of software, backup support, 

technology conSUltancy and multimedia have opened new job possibilities for the graduating 

music student. These trends require music educators to rethink their approach to music 

education by taking cognisance of these emerging employment opportunities. 

The need to incorporate Music Technology as a field of study into the mainstream of music 

study, was recognized as early as 1985 at Berklee College of Music in Boston, USA (Mash 

1999) and University of York, UK (University of York 2002). Both the Music Technology 

programmes at Berklee College and York University were the first of its kind. However, 

experiments, studies and research using music technology in electronic music (1940s) and 

computer music (1950s) had already been undertaken in Europe and the USA (see Chapter 

2.2), prior to the Berklee programme. Up until the early 1990s, several journals 

(Perspectives of New Music; IEEE Computer and Computer Music Journal) write about 

music and technology but do not specifically make references to music technology. 
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The term "music technology" began to appear in electronic music journals, articles on 

electro-acoustic music and in Internet web sites during the 1990s - its exact first appearance 

is uncertain. Between the years 1992 and 1996, at the time of the publication of the first 

texts to use the term "music technology" in their titles or series, Fundamentals of Music 

Techno/ogy(1994) by Mauricio and Adams, Music Technology series (1995) under Francis 

Rumsey's editorship and Experiencing Music Technology (1996) by Williams and Webster, 

this term became used to describe technology related courses in music at several 

institutions in the USA (Berklee College of Music, Indiana University-Purdue University, 

Northwestern University and University of Illinois, to mention a few.). By the end of the 20th 

century, several institutions internationally were offering programmes (certificates, courses, 

diplomas and degrees) in the field of Music Technology. 

2.1.4 Music Technology in South Africa 

Although Music Technology was introduced as a formal studt programme during the 1990s 

and in the USA, parts of Europe and Australia, its manifestation as a programme of study at 

South African music departments only emerged towards the end of that decade. This could 

be deduced from the learning programmes/courses that are offered at some of the music 

institutions (in alphabetical order) in South Africa: Natal Technikon, Rhodes University, 

Technikon Pretoria, University of Cape Town, University of Natal-Durban, University of Port 

Elizabeth, University of Pretoria, University of South Africa, University of Stellenbosch, and 

University of the Witwatersrand. See Chapter 3.4 where an overview of Music Technology 

trends in South Africa is documented. 

Against this upsurge in new Music Technology programmes, I was asked, in 1997, to set up 

a programme in Music Technology at the University of Pretoria. My programme commenced 

in 1998 as part of the mainstream Bachelor of Music degree. The Music Technology course 

formed part of a group of optional courses at fourth year level under the classification capita 

se/ecta. Other courses in this group were Music Therapy, Ethnomusicology and Chamber 

Music. The content and expected outcomes of the course were introductory in nature, 

pegged9 at National Qualifications Framework (NQF) Level 5 (see Chapter 4.1.2). 

8 Earlier programmes that involved technology and music, such as those at IReAM since the 1950s, 
were probably not called Music Technology programmes at the time. 

9 A term used in South African Qualification Authority documentation to refer to locating or positioning 
on the National Qualifications Framework. 
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The learners (approximately fifteen each year) received two hours of instruction per week 

over two semesters of fourteen weeks each. The assessment of learners' progress was 

established through fifteen projects, encompassing the ten core components (see Chapter 

3.3.1) and an oral examination at the end of the course. This undergraduate course was 

subsequently developed to post-graduate level degree programmes (Honours with five 

students and Masters with two students). 

The undergraduate course at the University of Pretoria merely introduced learners to the 

field of study in order to "whet the appetite", with no integrated strategy for the 

implementation of technology as a field of study in its own right. The undergraduate course, 

Honours and Masters Music Technology degrees formed the Music Technology programme 

at UP. The issues of marrying South African education policy with Music Technology as a 

field of study, at UP over the period of three and a half years, prompted the research toward 

this study. Contact with other Music Departments in South Africa (Devroop 2001 b) indicated 

that my own situation was indicative of a national trend. 

Institutional feedback with regard to Music Technology issues took place through 

administering a questionnaire and interviews that were conducted telephonically. The 

telephonic administering of the questionnaire and interviews, as opposed to postal 

questionnaires, was undertaken to ensure a 100% response rate. All of the telephonically 

contacted institutions (Devroop 2001 b) alluded to the fact that their introduction of Music 

Technology was determined by the following variables: cost effective ways to attract more 

students; staying in touch with what appeared to be fashionable international trends; as a 

mechanism to indicate education transformation; and to attract more funding from the 

academic institution to offset departmental financial cut-backs (Devroop 2001b). In almost 

all of the cases, except the University of Pretoria and University of Potchefstroom, the 

tendency to introduce Music Technology as a field of study commenced with differing 

specializations. Audio Technology (sound engineering and audio recording) was the primary 

focus of several programmes instead of equally weighting all of the Music Technology 

components (see Chapter 3.3.1). The dominance of Audio Technology in these programmes 

is still apparent. In the case of the University of Natal-Durban, the Music Technology 

programme is closely aligned to courses in Composition and Electro-Acoustic music. A 

detailed analysis of South African Music Technology trends in South Africa is presented in 

Chapter 3.4. 
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2.2 Historical development of technology in music 

The synopsis 10 of the historical development of technology in music that follows, serves as 

an indicator as to the depth and breadth of Music Technology. The historical development 

presented in this section can be traced back to music compositions, literature on electro­

acoustic music, hardware such as audio recording equipment, electronic musical 

instruments and computers, software and audio/video recordings. As a discussion of 

technological advancement in acoustic music instrument design lies outside the scope of 

this study, I shall here offer only a chronological outline of the development of electronic and 

audio technologies. 

2.2.1 1877-1905: Early experiments 

Edison's phonograph (1877) used a diaphragm with a needle attached to make indentations 

on a moving strip of paraffin-coated paper-tape. This device led to a continuously grooved, 

revolving metal cylinder wrapped in tin foil. 

One of the first music instrument inventors to take advantage of electricity was Thaddeus 

Cahill, builder of the Telharmonium (ca.1898), a 200 ton instrument designed to play music 

to a wide audience over the telephone network (Disley n.d.). Here, the sound spectra were 

synthesised by combining the output of a series of alternating current (AC) generators (a 

technique called additive synthesis in which outputs of several oscillators are added 

together to produce a composite sound) (Chadabe 2000). This instrument was played by 

means of a touch-sensitive polyphonic keyboard (Cahill 1906: 519). It was not until the 

mid-1980s that a touch-sensitive feature was incorporated into the modern synthesizer. The 

failure of the Telharmonium was largely due to the interference it generated with other 

telephone traffic (Hunt & Kirk 1999: 10). 

Most of the initial experiments with instrument design were discontinued with the 

development of vacuum tube technology. 

10 Detailed historical developments are documented in, among others, Chadabe's Electric Sound: The 
Past and Promises of Electronic Music (1997); Williams and Webster's Experiencing Music 
Technology (1999); Chadabe's "The Electronic Century. Parts 1-4" in Electronic Musician (2000); 
"120 Years of Electronic Music" in Electronic Musical Instrument (1998); and "Audio recording: History 
and developmenf' (Jones International 1999). 
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2.2.2 1906-1960: Vacuum tube era 

In 1906, Lee De Forest patented the first vacuum tube or triode, a refinement of John A. 

Fleming's electronic valve (Electronic Musical Instrument 1998). Although the vacuum tube's 

main use was in radio technology, De Forest discovered that it was possible to produce 

audible sounds by using the tubes - a process called heterodyning. This was an effect 

made by two high radio frequency sound waves of similar but varying frequency, that 

combined to create a lower audible frequency, equal to the frequency difference between 

the two - approximately 20Hz - 20Khz (Electronic Musical Instrument 1998). De Forest's 

heterodyning led to his invention of the Audion Piano (1915). Other instruments that 

exploited vacuum tube technology were Leon Theremin's Theremin (1919) and Maurice 

Martinot's Ondes Martinot (1928). These instruments produced sound by means of the beat 

or difference effect (Rossing 1990: 151), using two oscillators to produce an audible beat 

frequency of the desired pitch. In the case of the Theremin, the performers moved their 

hands around a rod and aerial, while with the Ondes Martinot an electrode was moved 

around the aerial by the performer (Disley n.d.). 

The Hammond Organ (1929), developed by Laurens Hammond, used the prinCiple of 

synthesizing sounds by combining pure sine waves of different frequencies to make a 

complex waveform (additive synthesis). The Hammond organ generated sounds in the 

same way as the Telharmonium. However, the pitches of the Hammond organ approximate 

to even-tempered tuning. Unique to the Hammond was its drawbar system of additive timbre 

synthesis (Rossing 1990: 523) and stable intonation. Most electronic instruments of the time 

produced unstable intonation. The primary difference between the Hammond and its 

electronic predecessors was that it allowed precise control of the volume of each harmonic 

(Disley n.d.). 

Meanwhile Edison's phonograph had evolved into the popular 78rpm record, which became 

the high fidelity Long Playing record, or LP. by 1948 (Disley n.d.). Plastic audiotape and 

"optical" audio storage (storage onto film) was invented in the 1930s. The magnetic tape 

opened new avenues for personal recordings, in that recordings or parts thereof could be 

cut, copied, pasted and manipulated using various techniques (such as time stretch and fast 

playback), and then stored according to the sound engineers'/composers' requirements or 

needs (Jones International 1999). The development of cinematic sound and the storage 

thereof created a new medium of audio storage. These so-called "optical" sound tracks on 
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the edge of film were used to record sound and allowed a form of direct synthesis (Hunt & 

Kirk 1999: 13). 

Pierre Schaeffer, a sound technician working at Radio-diffusion-Television Fran~ise (RTF) 

in Paris, used magnetic tape technology in his composition Etude aux Chemin de Fer 

(1948). This marked the beginning of studio realizations of a sound collage called Musique 

Concrete. Compositions by Pierre Henry (Vocalize and Antiphone -1952), Edgard Varese 

(Deserts - 1950-54) and lannis Xenakis (Behor 1- 1962) used this technology as well. The 

RTF Studio primarily concerned itself with the manipulation (tape transformation) of acoustic 

sound sources, that is, sounds from the real world. Karlheinz Stockhausen (Kontakte­

1959-60), Herbert Eimert (Selektion 1-1959-60) and GyOrgy Ugeti conducted similar 

experiments with electronically generated sounds in Cologne at the Nordwest Deutscher 

Rundfunk using a studio equipped with electronic sound generators and modifiers 

(Elektronische Musik) (Chadabe 1997: 30-44). 

The invention of the transistor, a device that controls the flow of electric current, launched by 

Bell Labs (Murray Hill, New Jersey) on 30 June 1948, transformed the scientific world 

(Sciencecentral &the American Institute of Physics 1999). Some scientists regard this as 

probably the most important invention of the 20th century (Sciencecentral & the Amercian 

Institute of Physics 1999). Although the first transistors were used in hearing aids and 

transistor radios, they soon made their way into music instrument design. The computer and 

music instrument industries immediately began designing computers and electronic musical 

instruments using transistors. These electronic musical instruments were faster (in terms of 

producing timbre changes), smaller, more economical and more powerful. 

Les Paul developed the 8-track recording system in 1953, the first ever multi-track deck 

(Schoenherr 2001). Paul's machine allowed musicians to record different parts of a song at 

different times, so that enough parts could be recorded to sound like an entire band. Thus 

was born the one-man band, which became ever more popular in the late 1990s with the 

widespread use of MIDI (Schoenherr 2001). MIDI is discussed later in Chapter 2.2.4. 

The RCA (Radio Corporation of America) synthesizer in 1957 was a revelation in electronic 

music development in that, unlike the Hammond with its limited variety of timbre possibilities, 

this synthesizer allowed a wider range of sounds to be generated. These included 
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reproductions of acoustic instrument sounds and sounds that had never before been heard. 

The principle behind this design was different from that of previous electronic instruments in 

that the RCA was "programmed" by paper-tape. Information input was done with a 

typewriter-like device that punched holes in a paper roll. The paper roll was then passed 

through a reader, and read by contacts between metal brushes that touched through the 

holes, thereby closing switches and causing the appropriate machine process to start or 

stop (Hunt & Kirk 1999: 18). 

These RCA synthesisers had multiple attack, decay and glide possibilities, and could 

produce lifelike (to musician's ears) sounds, especially of the piano (Roads 1985: 117). The 

possibility for substantial complexity in rhythm and texture, combined with an extensive 

palette of timbre, were the qualities that Milton Babbitt later found important for his works 

Phi/orne/ (1963) and Vision and Prayer (1964) (Chadabe 2000). The RCA Mark II 

synthesizer, a development of the initial model, was a forerunner of the programmable 

synthesizers that appeared circa 1978 (Sequential Circuits). The Mark II used a punched­

paper-tape reader, a mechanism that prengured the software sequencers of the MIDI age 

(Chadabe 2000). After the development of the RCA came the introduction of several real­

time analogue synthesizers with a performance interface such as a conventional music 

keyboard, the sound being fed to loudspeakers. Whilst researchers in electronic engineering 

laboratories used these devices initially as the basis for the development of newer electronic 

musical instruments, musicians on the other hand sought the new instrumental sonorities. 

Apart from the great strides made in synthesizer technology, whereby most of the functions 

were controlled by means of inputs in the form of commands, musicians also endeavoured 

to control these devices by means of conventional scores. It is worth noting that some 

synthesizers (RCA and later the Oramics system) often incorporated proprietary scoring 

systems. However, in 1957 the introduction of the computer saw the emergence of digital 

sound synthesis. In that year Max Matthews (Hunt & Kirk 1999: 21) wrote his Music / 

computer programme. Over the next few years, together with his collaborators, Matthews 

wrote a series of synthesis programmes that became known as the Music-N series: Music /I 

(1958), Music 11/ (1960), Music /V (1962) and the last in the series, Music V (1968). For 

composers this was revolutionary, in that they could now "compose sound itself, and 

computers and analogue synthesizers provided the means to do just that" (Chadabe 2000). 
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In 1958, the music industry's world standard for stereo records was established. This year 

heralded the selling of the first stereo LPs (Schoenherr 2001). 

2.2.3 1960-1980: The performance interface 

During the early 196Os, developments in computer music were centred at Bell Labs (New 

Jersey, USA) with Max Matthews and his collaborators. The impact of Matthews' work 

spread to the Massachusetts Institute of Technology (MIT) and to Princeton University, 

where sound synthesis became an important direction for music research. In Europe, the 

French government recognized the importance of this new technology and established the 

Institut de Recherche et Coordination AcoustiqueIMusique (Institute for Research and 

Coordination of Acoustics and Music) (IRCAM) in 1977. Jean-Claude Risset, who had 

worked with Max Matthews at Bell Labs, headed IRCAM's computer music department. 

International research in computer music provided the backdrop to the first round of creative 

music compositions with computers. James Tenney's Analog #1 (1961), Dialogue (1963) 

and Phases (1963), which used stochastic methods to determine the sequencing of sounds, 

and John Chowning'S Sabelithe (19n), Turenas (1972) and Stria (1977), which simulated 

sounds moving in space, were among the first computer music compositions (Chadabe 

1997: 127). Many composers who were to follow, such as Charles Dodge, Larry Austin, 

Denis Smalley, Paul Lansky and others, realized that a significant problem with computer 

music was that computer programming skills were necessary for both composers and 

musicians (Chadabe 2000). 

The solution to the problem of computer programming skills was provided with the birth of 

analogue synthesizers, which provided a new world of sound possibilities, without the need 

for programming skills. Most of these synthesizers were designed for performance and 

customized for an immediacy of response that simulated the performance capabilities of 

traditional music instruments. In the BBC Radiophonics Workshop in the early 1960s, 

Daphne Oram developed a system called Oramics (Oram 1972: 97). Oram's technique 

involved the drawing of sounds as waveforms and envelopes directly onto a transparent 

plastic sheet. As the plastic sheet was moved over a strip of photocells, the cells reacted to 

the pen-strokes on the film and subsequently controlled a monophonic voltage-controlled 

synthesizer. 
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In 1964, the inventions of Robert Moog (Moog modular synthesizer), Paul Ketoff (Synket 

and Synthesizer Ketoff) and Donald Buchla (Series 100) heralded the first round of 

analogue synthesizers. These were voltage-controlled modular systems - a collection of 

individual modules in which each module had a specific audio or control function. The audio 

modules comprised oscillators, noise generators, filters and amplifiers. The sounds were 

made using the subtractive synthesis technique. This technique was achieved through 

linking oscillators in frequency- or amplitude-modulation configurations to create complex 

waveforms, whereupon the focus shifted to the elements of the sound itself through use of 

filters to subtract partials (Chadabe 2000). 

The Moog, a traditional (early) synthesizer, resembled a traditional piano, because of its 

keyboard, size and operation. The interest by commercial musicians in these new sound 

possibilities brought about the launch of portable models, such as the Minimoog, which 

made their appearance in many pop music bands. Transistor-based technology increased 

the portability of these devices. Wendy Carlos went on to record "Switched On Bach" (1968) 

which became a hit in 1969 and became one of the best selling classical music recordings 

ever (Chadabe 2000). Although several of these synthesizers were still monophonic, it 

should not be interpreted that later polyphonic synthesizers were superior. Several 

musicians today still prefer the analogue sound. 

As technology advanced into the 1970s, computers, analogue synthesizers and other music 

technology equipment became less expensive, more portable and easier to use. They were 

also joined together in what were called hybrid systems (Chadabe 2000). 

Several studios (Bell Labs, Murray Hill; Institute of Sonology, Utrecht; and IRCAM, Paris) 

employed computers as sequencers to generate control voltages for analogue synthesizers. 

Compositions reflecting the use of these combined technologies are: Emmanuel Ghent's 

Phosphones (1971) and Laurie Spiegel's Appalachian Grove (1974) at Bell Labs, and 

Gottfried Michael Koenig's Output (1979) at the Institute of Sonology. 

A key trend that emerged in the 1970s was the increasing accessibility of digital technology 

(which involves representation of information in the form of binary numbers). Polyphonic 

capabilities and memories to store synthesizer settings were developed, commencing with 
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the Prophet 5 in 1978. These polyphonic capabilities and memory storage systems evolved 

by the late 1970s into digital synthesizers developed at institutions like Bell Labs and 

IRCAM. 

In 1979, the Fairlight Computer Music Instrument (CMI) was developed, using a technique 

already found in Cram's work in the early 1960s. The Fairlight depended on the technique of 

using a waveform that could be "drawn" by the performer directly on a screen using a light 

pen rather than synthesising it. Performers were now able to draw a waveform on a screen, 

or select from a library of pre-recorded sounds (Disley n.d.). The Fairlight CMl's novelty was 

the digital storage and playback of sound (sampling) combined with an interactive computer 

display. 

The Musique Concrete and Elektronische Musik 11 trends were enhanced by Philips's 

invention of the compact cassette in 1963, which became the primary recording format well 

into the latter part of the twentieth century. In the USA in the 1960s many cars were fitted 

with 8-track stereo cartridge players (an automobile audio player utilizing an 8-track compact 

audiocassette to store audio signals) that allowed listeners to access any four different 

sections of a recording at the touch of a button. A battle ensued between 8-track cartridges 

and cassettes, with the latter emerging victorious (Jones International 1999). Blank and pre­

recorded cassettes and tape decks established themselves largely due to their size and the 

advent of Dolby Noise Reduction (1969). This was an answer to the unpleasant hiss that 

confined the use of the audiocassette to the voice dictation market, and increased the audio 

storage opportunities for people to make their own recordings (Jones International 1999). 

The invention of Sony's Walkman (1979) has since added further flexibility and convenience 

to the enjoyment of cassette tapes (Jones International 1999). 

2.2.4 1980 to the present: The digital domain 

The development of digital technology (operations based on a series of numbers) from the 

1980s onwards, particularly of the computer and its application to music synthesis, 

recording, storage and playback, is regarded by Hunt and Kirk (1999: 21) as of "the most 

important and influential developments in the technology of music in the twentieth century". 

11 The referenced sources on Electronic music in this thesis used the German term Elektronische 
Musik which referred primarily to the music of Karlheinz Stockhausen and his contemporaries at the 
Cologne Studios at the time. For the sake of consistency with these sources the German variant of 
the term is maintained. 
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Microprocessors were in abundance and increasingly powerful, and caused an explosion in 

the quantity of computer-based music instruments and processing systems. 

Since precision of control over digital information was easier than with analogue information, 

the creation of sound (synthesis) using "artificial" means was possible. "Artificial" in this case 

refers to the creation of the sound by humans using some kind of electronics. Most people 

consider synthetic sounds to be those produced through the use of electronic devices, and 

since digital sound synthesis grew out of these techniques, they are referred to as 

"synthetic" sounds. The Casio "VL-tone" (1981) was the first synthesis and sequencer unit 

that appeared on the market (Hunt & Kirk 1999: 27). 

Barry Vercoe of the Massachusetts Institute of Technology (MIT) in 1986 translated the 

latest version of the MUSIC programme, developed by Max Matthews and his collaborators, 

into the "Cn programming language. Due to the flexibility of programmes written in C (they 

could run off most hardware and software platforms), Vercoe's translation was called 

Csound. Csound is today one of the most widely used direct syntheSis programmes (Hunt & 

Kirk 1999: 22). This programming language allows the user to create sounds and use them 

as desired. 

Several users of Csound experimented with ways of contrOlling dedicated synthesisers 

externally. This developed from mere control over simple analogue Signals to the complex 

digital language of "Musical Instrument Digital Interface" (MIDI). The MIDI concept became a 

standard for the electroniC music industry around 1983. MIDI was basically designed to turn 

sounds on and off by pressing keys on a synthesizer and was primarily the result of 

commercial interests (Chadabe 2000). From an economic perspective MIDI was a success. 

Its universal format allowed companies to present "the world with an original concept of 

music" (Chadabe 2000). 

Yamaha's OX (1983) series of keyboard synthesizers (DX7, OX 21, DX1oo, DX7 FD II) was 

among the first to use MIDI technology (Chadabe 2000). Apart from its MIDI capabilities, the 

Yamaha DX7 keyboard synthesizer was a landmark synthesis device using Frequency 

Modulation or FM digital synthesis techniques and having a polyphonic velocity sensitive 

keyboard with "aftertouch", pressure bar, pitch modulation wheels and allowed various 
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parameters to be controlled, such as the MIDI parameter "breath control" and the like (Hunt 

& Kirk 1999: 126-7). 

Following the introduction of the Yamaha DX series, several instrument manufacturers (e.g. 

Korg, Roland and Kurzweil) began producing electronic MIDI instruments. By the mid­

1980s, digital sound samplers (such as the Ensoniq "Mirage" and the Akai "S" series) 

became available at a reasonably low cost. These sound samplers made available novel 

sounds (synthesis), the recording and editing of existing sounds (sampling) and accurate 

playback without human input (sequencing) to the larger population (Hunt & Kirk 1999: 30). 

However, for some users this still proved inadequate. So programming languages were 

developed such as MAX, written by Miller Puckett, which allowed composers to define 

interactive musical environments, and MIDAS (Hunt & Kirk 1999: 276), a multimedia 

language that includes MIDI commands, audio and video. These languages allowed the 

user to network computers, thus increasing processing power and in the case of MIDAS, 

allowing "working in a variety of ways, from graphically connecting together boxes that 

represent audio-visual functions to programming the system in computer code" (Hunt & Kirk 

1999: 36). 

On the audio technology front, the introduction of Compact Disc technology in 1982, made 

digital sound possible at an affordable price. It had a high sampling rate of 44.1 kHz and a 

resolution of 16 bits, or 65536 levels of amplitude. But it was not easy to record in this 

format. As a result, the professional recording environment adopted the Digital Audio Tape 

(DAT)(1987) as its norm. This tape is smaller than a compact cassette, but caters for 

greater bandwidth (48kHz as opposed to 22.05kHz-24kHz in case of the compact cassette) 

(Rossing 1990: 566), which gives it much higher recorded audio quality. There have since 

been several attempts to bring affordable digital recording formats to the masses, including 

Philips' Digital Compact Cassette (DCC) and Sony's Minidisc. These formats employ 

compression techniques in order to reduce the amount of data stored. The compression 

process is achieved by removing information from the sound signal that in most instances 

the human ear would not register. In 1995 the Digital Versatile Disk (DVD) consortium 

agreed on a standard that would be used to encode compressed video and audio data onto 

a single disk. In 1996, DVD players started selling in Japan and were sold one year later in 

the USA (Schoenherr 2001). Michael Robertson formalized further developments in 
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compression in 1997 with the MPEG 3 format (MP3), which enabled the distribution of entire 

movies over the Internet. These digital technologies culminated at the end of the 20th 

century with the release of Disney's Fantasial2000 in the IMAX film format with 6-channel 

digital sound (Schoenherr 2001). 

The use of computers has added an entirely new dimension to Music Technology. Today, 

computers allow for a greater appreciation of acoustics, especially in areas of instrument 

design and the analysis of instruments and acoustic environments. For example, in Farina's 

(1998: 359-379) analysis, knowing the acoustic characteristics of instruments helps in the 

successful creation and restoration of many acoustic instruments and in the synthesis of 

electronic ones. 

In the domain of MIDI, different music instruments can be interfaced with the computer, 

allowing for various types of experimentation in real-time performances, backtracks, 

composition and music notation. Computers playa significant role in the distribution of 

music over the Intemet. However, most audio files were either very large or too highly 

compressed, and have first to be downloaded onto the user's machine in their entirety, prior 

to being played. The implementation of streaming audio over the Internet in 1995 (a process 

whereby audio files can be played as they arrive from the host site, that is, the user does not 

have to wait until the complete file has been sent) has resulted in a delivery mechanism less 

susceptible to delay associated with worldwide (postal) music distribution. Presently, large 

record companies such as Sony and Columbia Records are investigating the possibilities of 

having customers download and pay for specific tracks of CD recordings over the Internet 

(Hunt & Kirk 1999: 36). 

Composers are also experimenting with computers in the creation of music within certain 

predetermined parameters (tonality, rhythm, instrumentation and the like), such as artificially 

intelligent jazz performers (Ramalho 1998: 105). Computers are used in the artificial 

intelligence context to respond to inputs made by the composer by generating a random 

response. Other areas of research into the use of computers lie in the implementing of new 

performance interfaces, for users unwilling or unable to utilize traditional interfaces such as 

the keyboard. The MIDIGRID, for example, allows users to perform music by dragging a 

mouse over a grid of sounds displayed on the screen (Hunt & Kirk 1999: 34). These 

technologies particularly help music making by severely disabled people. 
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2.3 The sub-domains of Music Technology 

The adherents of Musique Concrete and Elektronische Musik defined new ways of musical 

composition (Baggi 1991: 6). According to the history of technology in music (Chapter 2.2), it 

is evident that these directions in composition also impacted on the manner in which Music 

Technology, the field, was approached. Music Technology programmes internationally seem 

to be based on the music procesSing and/or music creation paths (see Chapter 3.3 and 3.4). 

2.3.1 Music processing 

In the case of Musique Concrete, technology was used as a utilitarian tool selected for its 

speed, efficiency and opportunity as a means of expression that also impacted on the 

compositional process itself. Similarly, music technology can be efficient in accelerating the 

composition, analysis or publication process (Brown 1999b). Technology's role here is 

neutral; its use in this case is referred to as music processing. Most Music Technology 

programmes internationally and in South Africa (see Chapter 3.3 and 3.4) adopts 

predominantly the music-processing route. Of the ten core areas of Music Technology 

identified in Chapter 3.3.1, seven areas (MIDI Sequencing; Music Notation; Computer-based 

Education; Multimedia and Digitized Media; Internet and Telecommunications; Computers, 

Information Systems and Lab Management; and Audio Technology) are music processing 

based. 

2.3.2 Music creation 

In the case of Elektronische Musik, technology influenced the outcome of the composition. 

According to Brown (1999b), technologies used in Elektronische Musikwere even selected 

because of the impact that they would have on a composition. The use of technology, which 

followed the Elektronische Musik developments (Max Matthews and his collaborators), 

initiated technology as an equal partner in the composition process. This development was 

termed music creation, where the composer entered data into the technological device 

(computers in most cases) that was then processed by the device and generated into a 

composition or sound. These advances in composition or sound creation resulted from the 

marriage of computer expertise and musical expertise, called computer music (Baggi 1991: 

6). Computer music thus refers to two things: "the direct synthesis of sound by digital means 

and computer-assisted composition and analysis" (Baggi 1991: 6). Within the ambit of the 

core Music Technology areas of specialization, both creation and synthesis form integral 
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constituents of two areas of specialization (Electronic Musical Instruments and Computer 

Music). Music creation would then be a sub-category of Computer Music. Music technology, 

in this case, therefore, forms an integral part of the composition in which the technology 

functions as an enabler within the music creation process. 

Although computer music has existed internationally as a formal application of Computer 

Science for approximately thirty-five years (Baggi 1991: 6), its impact on the music curricula 

at South African post-secondary institutions has yet to be felt (Devroop 2001 b). 

2.4 Music Technology as a tool 

According to Merriam-Webster (2001), a tool is "something used in performing an operation 

or necessary in the practice of a vocation or profession". This explanation suggests that a 

tool is some sort of "thing" that is used for an intended purpose. A more contextualized 

definition of a tool with regard to Computer Science (Merriam-Webster 2001) suggests that a 

tool "is an application programme, often one that creates, manipulates, modifies, or 

analyses other programmes". This later conception of a tool suggests a device that is 

allowed to have influence on a particular process or activity. These two definitions suggest a 

significant difference between a creative relationship with technology (a creative one) and a 

more common utilitarian one (a neutral, non-creative one). Irrespective of whether one 

approaches music technology from a creative or utilitarian viewpoint (see sub-domains of 

Music Technology, Chapter 2.3), technology in relation to composers, performers, listeners 

or educators for that matter implies tools, selected for their speed or cost and ready to be 

discarded when better evolved and more efficient tools become available (Brown 1999b). 

Other considerations related to the notion of technology, as a tool, would include social and 

cultural values. An example of this view is expressed in the writing of Ivan lIIich (1973: 21) 

who states that: 

An individual relates himself in action to his society through the use of tools that he 
actively masters, or by which he is passively acted upon. To the degree to which he 
masters his tools, he can invest the world with his meaning; to the degree to which 
he is mastered by his tools, the shape of the tool determines his own self-image. 

This social perspective acknowledges the effect of tool selection on production and the 

impact the social forces elicit in shaping that effect. The connection between one's self­

 
 
 



2-22 

image and one's tool usage is also recognized: however, lllich portrays the user-tool 

relationship as one stimulated by control and mastery. This latter notion of mastery is one 

which musicians in particular appreciate, in that mastery over a music instrument, 

compositional process or computer music system, is a common tendency when working with 

tools. 

Within this study the use of music technology (the activity) is considered a tool and in the 

broader context of social transformation in South Africa, Music Technology (the field of 

study), will be considered a tool for transformation within the South African education 

context. The latter is significant for music educators because the knowledge production in 

Music Technology is socially constructed. With the international pressure regarding the use 

of technology, it is hoped that Music Technology as a tool will help make progress with the 

predicament that is discussed next. 

2.5 The predicament In South African music education 

Christine Lucia (1986: 2), past chairperson of the Committee of Heads of University Music 

Departments (South Africa) and at present Chair of Music at Wits School of the Arts, 

Johannesburg, South Africa, highlighted some deficiencies of the present system of music 

education in South Africa as early as 1986, in the proceedings of the first national 

conference on music education in South Africa (Theme: Music Education in contemporary 

South Africa): 

South African music education stands in sharp contrast to music education in most 
other countries in the world, where the local musical culture is (in varying degrees) 
reflected in educational programmes at all levels. Our music education programmes, 
on the other hand, reflect almost exclusively the cultural tradition of Western Europe, 
and even that tradition is not adequately represented, in that Early Music, jazz, 
popular music and post-war classical music are largely excluded. 

With the exception of the universities of Cape Town, Natal-Durban and Rhodes, few 

institutions have attempted to address these deficiencies seriously since 1986. 

Entrance requirements for music study at a large number of institutions are still 

discriminatory with regard to the historically disadvantaged student in South Africa (Asmal 

2000a). The discriminatory practices exist in areas of access towards formalized music 

studies. Recognition of prior learning (a primary component of outcomes-based education) 
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or non-western art music practices are not regarded as adequate for studies towards 

currently registered music qualifications. Besides, having adjudicated most of the country's 

national music competitions it is apparent to me that there exists an imbalance in the 

number of partiCipants of historically disadvantaged communities represented at these 

national music competitions (ABSA, ATKV, Sanlam, Sasol, and UNISA). This racial 

imbalance reflects the inequalities of the past education policies. 

Compounding the problems of access, the 1993 Human Sciences Research Council's report 

on South African music education found that "tertiary courses do not address the needs of 

prospective music teachers" (Hauptfleisch 1993: 50) and more recently Hauptfleisch, in her 

1997 thesis Transforming South African music education: a systems view, addressed the 

issue that "South African music education must simultaneously overcome a fragmentation 

legacy and define its role and nature within a new and largely unknown context of 

outcomes-based education. This requires current music education practices to change 

essentially in both structure and character." Hauptfleisch confirms Lucia's previous 

statement that South African music education has been characterised by restricted content 

and approaches resulting from the historical exclusion of many South African and world 

music practices from music curricula (Hauptfleisch 1997:9). Asmal (2000a) adds to this by 

criticizing current practiCes from a social and governmental policy perspective, and goes so 

far as to say that he 

will not be silent about the serious inequalities which exist in [music education] ... 
and will not allow access to continue to be denied to the vast majority of learners ... 
while many former white schools have levels of provision that ensure that all learners 
are exposed to music education. 

The views expressed above suggest that current music education practiCes need redress, 

equity and access from both a curricular as well as a social and moral viewpoint. The notion 

of implementing a technology-based area of study is in keeping with the South African 

educational transformation agenda. The need to implement technology-based curricula 

poses a predicament to which music educators need to respond, internationally but more 

specifically in South Africa. This poses a challenge to music educators to transform by 

adopting a new pedagogic approach that sees technology as being a pivotal part of music 

education. 

 
 
 



2-24 


2.6 Music Technology within the current education system 

It is self-evident that Music Technology straddles two disciplines - Music and Technology. 

Prior to the institution of the South African Qualifications Authority (SAQA) as the agency 

responsible to instruct bodies to implement the NQF (pre-1994), Music had existed as a 

subject in its own right controlled by the Department of National Education (Smit & 

Hauptfleisch 1993: 8). Initiatives to introduce Technology as a school subject date back 

before 1994. Before 1994 technology was offered as "design and technology", mainly at 

advantaged schools in education departments such as the ex-Natal Education Department. 

Historically disadvantaged schools and communities were dependent on non-government 

organizations (NGOs) such as ORTSTEP (ORT-Science and Technology Education 

Project) and PROTEC (Programme for Technological Careers) for some form of technology 

education (Kahn & Volmink 1997: 1). 

The classification outlined in the Standards Generating Body Manua/- Fourlh Draft (SAQA 

2000a: 5) recognizes Music as a sub-field under NSB 02 Field: Culture and Arts (see Table 

4.2). According to the discussion following the Minister of Education Kader Asmal's address 

(Asmal 2000a), the classification of Music under the Field: Culture and Arts raised a concern 

among educators. Educators felt that if the arts were grouped together, Music would be 

marginalized; a concern expressed even at the highest level; "given declining budgets and 

prominence afforded to learning areas like mathematics, science and technology. There is 

a danger". said Minister Asmal, "that music education will be relegated to the margins of the 

teaching and learning process" (Asmal 2000a). 

However, Curriculum 2005 (the national government's documentation on life-long learning. 

DoE 1997) places great emphasis on Technology, which is also one of the eight identified 

learning areas (see Chapter 1.9) into which the national curriculum has been divided (DoE 

1997: 14.15). Technology in C2005 is used very broadly. However, computer technology is 

one of its central components. It could be assumed then that Music Technology would be 

given preference. 

The Technology learning will promote "all aspects of technology: planning, deSign and 

manufacturing. and it is to be introduced from the lowest grades at school" (Dixon 1998: 2). 

The emphaSis on Technology education by the Ministry of Education (Asmal 2000a) is a 

positive development for music educators, especially at the time when the arts are being 
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marginalized. Music Technology presents itself as a "saviour" to music education, in that 

technology-based education is given preferential treatment by national government. 

Curricula, funding, employability, marketability and the goals of lifelong learning within the 

music sector need to embrace Music Technology as a transformational mechanism. 

2.7 Summary 

Definitions, discussions and developments in this chapter suggest that technology impacts 

on the economic, social, cultural and environmental contexts internationally. The increased 

usage of technology in all aspects of life requires educators to re-examine current 

educational practices by including strategies for technology-based education. Furthermore, 

they should realign current education practices to meet the demands of an interdisciplinary 

approach to education, i.e. application-based knowledge production as opposed to 

discipline-based knowledge production. 

The technology definitions examined in this chapter suggest that the field of technology 

refers to both knowledge and skills that coexist. One could assume by this coexistence that 

the skills aspect in technology is underpinned by knowledge. Therefore, a qualification 

design in technology will need to take into account both aspects of knowledge and skills. It is 

also apparent that the construction of knowledge in technology is not solely the domain of 

academics. Learners are sometimes ahead of their teachers in knowledge production and 

application issues. Future knowledge production is fast becoming a social construct, where 

the inputs of all stakeholders in education are to be considered. 

The increased usage of electronic musical and audio equipment and computers for music 

applications suggests a trend that supports the overall technology boom. The variety of 

devices, processes, products, applications and research related to music and technology 

has given birth to Music Technology, the field of study. The field of Music Technology, as is 

the case with technology, is about knowledge and skills that are related to music activities. 

It is apparent from the historical trajectory that a body of technology knowledge has been 

developed over time. This body of knowledge relates to music and shows how emerging 

technologies have helped to move the field forward. The areas of audio technology, 

electronic musical instruments, Internet and telecommunications, music notation, and 
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research are clearly identifiable through the historical development in music technology. 

These comprise five distinctive areas. 

Areas that share common processing and application techniques, emerging from the 

historical development, can be grouped together. The most obvious of these areas are 

audio sequencing, digitized media and multimedia. These all work with digital data and 

could therefore be grouped into the area multimedia and digitized media, comprising the 

sixth area of development. 

Since the computer forms the basis for most of the applications above, it is crucial to 

understand how computers work, the systems related to computers, computer laboratories 

and computer-based education and training. There is currently an increase in computer 

training/instructional software for musicians and music educators. Besides, formalized 

studies in computer literacy or informatics have traditionally fallen outside the ambit of arts­

based disciplines. Therefore two areas that would supplement the above would be 

computers, information systems and laboratory management, and computer-based training 

(instruction or education), thus creating the seventh and eighth areas of specialization. 

Although the sub-domains of Music Technology indicate that Musique Concrete and 

EJektronische Musik forms part of music processing (see 3.3.1.2 MIDI Sequencing) and 

creation (see 3.3.1.8 Computer MusiC). they impact on other technology areas as well. 

These areas relate to music synthesis and computer music. The principles that emerge from 

Musique Concrete and EJektronische Musik (tool and enabler concepts) can be applied to 

computer music. It would then be appropriate to categorize these developments collectively 

as computer music (area nine). Although area ten, sequencing related to MIDI. is also 

digital, it remains a specialized independent area because of its dependence on a 

combination of differing skills (compOSition, arranging, recording. mixing and mastering and 

music publication). 

The categorizing of the historical developments into these ten separate areas shows the 

distribution of knowledge in Music Technology. These areas of specialization from this point 

on will be referred to as the core components (ten) of Music Technology. It should be added 

that the Technology Institute for Music Educators in the USA (Rudolph et a/1997: 2), which 

recognizes seven of these ten components (audio technology, computer music and 

 
 
 



2-27 

research are not recognized) refers to these components as areas of competency. Also 

"electronic music instruments" are referred to as "electronic musical instruments". From this 

point further the term electronic musical instruments will be used. The core components 

derived in this chapter will be used to identify the core competencies necessary for 

qualification design Chapter 5. These components will be indicated by means of the upper 

case from this point on (see Notes to the Reader, no. 6). 

The historical development and emerging Music Technology trends reveal that technology 

impacts on the traditional discipline of Music. The impact of technology on music within 

Music Technology suggests that the latter field is interdisciplinary in nature. Music educators 

therefore need to take cognizance of the interdisciplinary nature of Music Technology 

(dynamics of the field) and the impact of these technologies and find ways of integrating 

such technological advances into current teaching practices (pedagogy). 

Much of the integration of technology in Music is apparent in the courses and qualifications 

in Music Technology that are available. Towards the end of the 1990s there has been a 

boom in Music Technology programmes that are offered internationally. These Music 

Technology programmes open new career paths for the music learner, by addressing the 

pedagogic and employment needs of societies internationally. South African music 

education institutions have responded to these international Music Technology trends by 

implementing similar programmes nationally. However, the South African programmes are 

largely academically driven with little input from the employment sector. 

Music education, which responds to international trends in Music Technology, is in a 

predicament in that the approach towards pedagogy has shifted from being teacher-centred 

to learner-centred and the learning content needs to affirm the musics of global cultures. 

Most music education programmes are still largely dominated by western art music 

curricula, where indigenous knowledge systems have not been fully implemented as 

formalized studies within existing curricula at post-secondary institutions. Several of these 

music institutions have also not put into place mechanisms that address the issues of equity, 

access, redress and the recognition of prior learning (especially in the informal sector of 

education). Due to the fragmented education system in South Africa prior to 1994, these 

issues are pivotal in bringing about transformation and would therefore need to inform the 

design of new qualifications. 
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Although arts-based disciplines are threatened within the new education framework, being 

poorly funded and less important, when compared to disciplines such as Mathematics, 

Science and Technology, the survival of Music within this education framework is secured 

when combined with Technology. This is apparent from the prominence attached by national 

government to technology and technology-based education. 

Finally, the concepts and recurring issues discussed in this chapter will be elaborated upon 

in forthcoming chapters. These concepts and issues will then be used to inform the 

construction of a conceptual framework in Chapter 5 to aid the design of a qualification. 
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CHAPTER 3 

REVIEW OF LITERATURE, AND ANALYSIS OF 
MUSIC TECHNOLOGY TRENDS 

In this chapter, studies are reviewed on the use of technology in education, both outside the 

domain of music and within music. Current trends in Music Technology are traced. The 

purpose of the reviews of studies and both the international and national analysis of trends 

is to identify recurring conceptual issues and trends that inform qualification design in Music 

Technology as an emerging field of study in South Africa. With regard to the review of the 

literature, several studies have valuable contributions to make to the field of Technology. 

However, only a few of these studies impact directly on the current research. These are 

discussed in some detail here, based on their content and relevance to my work. 

3.1 	 Studies outside of music 

Technology in education has become an accepted practice worldwide, yet debate 

surrounding the use of such technology is ongoing and contentious, as is apparent in the 

studies discussed below. This debate also impacts on Music Technology because certain 

core competencies (components of Music Technology) overlap with other generic 

Technology areas: for example, Multimedia and Digitized Media, the Internet and 

Telecommunications, and Computers, Information Systems and Laboratory Management. 

Over the past decade, discussion forums and the number of publications pertaining to 

technology in education have been on the increase, for example the online Journal of 

Technology Education and the Journal of the International Forurn of Educational Technology 

and Society. 

3.1.1 	 Dixon: Developing ofa learning programme for the learning area Technology 
at Colleges ofEducation (1998) 

The adoption of a new education framework12 in South Africa in 1995, at primary, secondary 

and post-secondary levels, has demanded a re-examination, on the part of educators, of 

curricula and learning programmes. In her PhD thesis Developing ofa learning programme 

for the learning area Technology at Col/eges of Education, Dixon (1998: iv) sets out "to 

develop a learning programme for Technology for the intermediate phase [school grades 4­

12 National Qualifications Framework. Discussed in Chapter 4.1.2. 
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6] as part of the teacher education programme at colleges of education." Her study is based 

on the impact of outcomes-based education, the National Qualifications Framework, 

Curriculum 2005, the COTEP document (1996), the Technical Committee's discussion 

document on the revision of norms and standards for teacher education (1997) and the 

latter's final report on curriculum development at colleges of education. 

Dixon examines different curriculum models, as well as the issue of the curriculum 

development process at post-secondary institutions with particular emphasis on the 

institution to which she is attached (Hoxani College of Education, Mpumalanga, South 

Africa). Dixon's empirical research centres on questionnaires and statistical data analysed to 

ascertain the correlation between the learning area Design and Technology13 and other 

learning areas. The results of her study culminated in a learning programme for Technology 

for the intermediate phase, as part of the teacher education programme. This programme, 

accompanied by a questionnaire, was distributed to various education specialists in South 

Africa and abroad for their input. These inputs were analysed and the resultant 

recommendations were included in the final learning programme. 

Some of Dixon's findings include: The need for colleges of education to develop and 

implement technology education programmes to satiSfy future educator needs; the 

transformation process being delayed as a result of the unstable nature of the NQF, its 

supporting structures and the dichotomies and uncertainties that exist in implementing 

national policy documents (C2005, COTEP discussion and final documents); and 

expectancy of unqualified and untrained curriculum developers (educators) to develop 

learning programmes, contributing to low educator morale. These were all factors that 

affected the transformation process (Dixon 1998: 224-26). Although these findings are 

interesting, the scope of this study is somewhat limited. No qualification in the field of Design 

and Technology exists as yet. Therefore it is premature to design a learning programme, 

because the outcomes and assessment criteria cannot be measured ~gainst any 

qualification (see Chapter 5.2). For this reason the strategy adopted by Dixon will not be 

applied to my study. It is also not clear whether this is a programme for Design and 

Technology or Technology as part of the Organizing Field Manufacturing, Engineering and 

13 Design and Technology is a learning area where the study of design is an integral part of 
technology education. Through the process of design learners bring together knowledge, skills and 
attitudes about technology. The application of knowledge through design enables learners to 
employ higher-level thinking skills as well as apply a range of technical skills. 
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Technology (see Table 4.2). Dixon's treatment of Technology as an area of study conforms 

to what Gibbons and co-authors refer to as Mode 1 (disciplinary) or the traditional form of 

knowledge production (Gibbons et a/1997: vii), where Technology is treated primarily as the 

making of artefacts. 

The present study nevertheless benefits from Dixon's research in that hers is one of the first 

studies that attempt to implement the requirements of current South African education 

policy. 

3.1.2 	 Dooley, Metcalf & Martinez: A study of the adoption ofcomputer 
technology by teachers (1999) 

Computers are widely used in many areas of education and their use within Technology­

based curricula is therefore noteworthy. Dooley et al (1999) undertook 

to determine the role of professional development and training in the adoption 
of computer technology and telecommunications in a training case study. 
Research questions included: 

1. 	 What were the percentage of concerns that were self, task, and impact14 

concerns among high-, middle- and low-using computer technology and 
telecommunications users? 

2. 	 To what extent did the findings match or not match Rogers' diffusion of 
innovation research15 (1983) and the Concern-based Adoption Model16 (Hall 
et a/1973) for innovation and diffusion? 

3. 	 What were the factors that made an impact in the diffusion process and how 
might these training environments further enhance professional development 
and interventions for diffusion? 

Their study used naturalistic inquiry17 in combination with a variety of qualitative and 

comparative methods (for data analysis) as its methodologies. These methodologies allow 

14 Self refers to the individual's concerns, task refers to operational concerns, and impact refers to 
concerns dealing with future decision making. 

15 The process through which an individual passes from first knowledge of an innovation, to forming 
an attitude toward the innovation, to a decision to adopt or reject, to implementation of the new idea 
and to confirmation of this decision (Rogers 1983: 20). 

16 A model that views change as a process rather than an event and examines the various 
motivations, perceptions, attitudes and feelings experienced by individuals in relation to change (Hall 
et a/1973). 
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the researchers to develop working hypotheses and grounded theories (Roger's Diffusion of 

Innovations and Hall at aI's Concern-Based Adoption Model) within the context of the 

schools. The process was based on the confidential interviewing of various stakeholders in 

education in a targeted district in Texas, USA. The results of this study reflect the following 

responses to the three research questions (Dooley at a/1999): 

• 	 The percentage of concerns were: self =23%, task =38%, impact =39%, 
with regard to how teachers felt on the continuum of users of computers 
and telecommunications, high =23%, middle =46%, low =31% (in terms 
of teacher profiles). The respondents with high concerns felt that computers 
would not replace their positions. 

• 	 The findings closely matched Rogers' diffusion and innovation research and 
the Concern-based Adoption Model. Higher users of technology had a 
favourable attitude toward change and responded positively. Middle users 
were more deliberate, sceptical and cautious, with low users reflecting little 
interest, suspicion and resistance. 

• 	 Several factors (personnel concerns, administration factors, to name a few) 
can be attributed to the overall diffusion ("the process by which innovation is 
communicated through channels over time among the members of a social 
system" [Rogers 1983: 10J) of computer technology and telecommunications. 
These concerns of personnel, and administrative factors contribute to the 
change process. 

The findings highlight the notion that teacher training and college courses are not quick-fix 

solutions to address technology training expertise. Attention also needs to be given to 

teachers training teachers. A weakness that could easily be overlooked with regard to 

Dooley at aI's study is the exceptional circumstances relating to it. This case study uses an 

informal training set-up, which could be manipulated by the researchers (Dooley at af) to 

yield the desired results. Also, the particular school where the study was undertaken had 

many resources. The strength of this study, though, suggests that it is possible to translate 

diffusion and change studies into a variety of different contexts and apply them to a vast 

array of innovations. 

17 A research approach located between the quantitative and qualitative, in which one attempts to 
study something in its natural habitat. 
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3.1.3 	 Barnard: Computers in FE (Further Education) biology - a study ofhow 
teachers' classroom practice can be affected by different types of software 
(1999) 

Also related to computers, Barnard's (1999) research "aimed to examine how the use of 

educational technology could affect teachers' classroom practice and vice versa". Her 

research focuses on nine classroom observations of teacher-student interaction with 

computers in the USA. Using Brown and Mcintyre's (1993: 63) framework, which examines 

how teachers organized their thoLlghts about their usual classroom practice, based on 

classroom observations and follow-up interviews with schoolteachers, Barnard observes 

and analyses teachers' commentaries. Her analysis reveals a correlation between computer 

activity and the teachers' classroom practice. She concludes that the computer activity 

needed to fit in with the teachers' classroom practice in order for teachers to see it as a 

valuable learning activity. On the other hand, teachers made adjustments to their classroom 

practices by incorporating computer activity, which had value in its own right. 

This study provides valuable insights into the interaction between teacher, student and 

technology. Observations suggest software developers might benefit from greater 

awareness of teacher's classroom practice and greater consideration of the details about 

how their software would be used as part of the teaching session. 

3.1.4 	 Anand and Zaimi: Computer-managed instruction: Evaluation of 
alternative methods of technology integration in higher education (2000) 

The study by Anand and Zaimi (2000) relates directly to the current research in that they set 

out "to compare the impact of using alternate methods of technology in undergraduate and 

graduate classes". The methodology is based on adopting the concept of Usability Testing 

through a series of interviews within projects. This process followed a systematic method of 

assessing student needs and perspectives during the process of technology integration. 

Initially, user-friendly ways of technology integration were employed with little lecturing. 

Gradually, custom-designed software focussing on self-paced instruction and self-evaluation 

materials was used as an alternative to mainstream instruction (where little technology was 

employed). The entire focus of the project was aimed at reducing barriers to technology 

integration through regular feedback. Feedback responses were integrated into the 

programme as part of updating the instructional resources provided via technology. The 
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results of continuous feedback revealed that in order to successfully integrate technology, 

differential needs of the traditional as well as adult learners need to be taken into account. 

The strengths of this study are reflected in the findings: Students accessed technology more 

regularly than previously and educators therefore needed to combine traditional instruction 

with technology-related experiences in order to create a positive perception of technology. 

3.1.5 Reid: Towards effective technology education in New Zealand (2000) 

The new South African education framework is based to a large extent on the New Zealand 

model (SAQA 2000c). Since the former is a relatively new framework, it would be significant 

to consider the New Zealand perspective on technology education. Reid (2000) examines 

the historical concept of technology education in New Zealand, since its evolvement from 

the British model. He explains how England and Wales designed and introduced a new 

technology curriculum. New Zealand then needed to develop a technology curriculum suited 

to their developing culture. Reid focuses on the process of curriculum development, 

elaborating on good features and certain difficulties that resulted from the introduction of 

Technology as a discipline in 1999. His discussion is preliminary in nature and is an interim 

account of a process that will be undergoing changes well into the 21 st century. Of his 

conclusions and recommendations, three are pertinent in the design of technology-based 

curricula (Reid 2000): 

• 	 Knowledge must constantly be acquired in order to understand and solve the 

problems of the time; 

• 	 The balance between what to learn and how to learn (within the subject specific 

discipline) must shift to the latter; and 

• 	 The success of the technology curriculum will depend upon its successful 

implementation in the schools, together with the development of an effective 

assessment programme. 

The strength of Reid's research lies in the historical development of the technology 

programme in New Zealand, that it posits. This programme was devised and tailored to suit 

the needs of New Zealand. This could easily serve as a model for the South African context 
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- a working framework that takes into account South African needs against the backdrop of 

international trends and innovations. 

3.1.6 	 Van Loggerenberg: Implementing a problem-based learning model in the 
training of teachers for an outcomes-based technology curriculum (2000) 

A South African study that has direct implications on the current research is that by Van 

Loggerenberg who focusses on "preparing pre-service final year high school teachers in the 

natural sciences to facilitate learning in technology from an outcomes-based perspective" 

(Van Loggerenberg 2000: xvi). The study examines problem-based learning (PBl) as a 

curriculum design type in which the entire programme was structured around discipline 

specific problems that formed the basis for training pre-service teachers. The problems were 

diverse in nature, ranging from learner attitudes and motivation, to the depth and breadth of 

knowledge acquisition, to designing problem-based learning tasks. The rationale for 

employing the PBl approach was rooted in the following (Van loggerenberg 2000: xvi): 

• 	 It is a strategy, which has the potential to operationalize DBE principles in 
learning environments. 

• 	 It is a strategy, which enhances that transferability of competence from university 
classroom to the real workplace because of its embedded characteristic of 
authenticity. 

• 	 The syntactical nature and structure of PBl and technology education show 
strong similarities. 

The methodology employed, involved the development of a two-level DBE-PBl model that 

was used during the six-month training of pre-service teachers; then the pre-service 

teachers had to implement this model when they were required to facilitate learning in 

technology education in real schools for a month. Both quantitative and qualitative data were 

gathered from teachers and learners and the results revealed that pre-service teachers 

transferred their DBE-PBl competencies to such an extent that the post-test results of the 

experimental group were significantly better than their pre-test results. The post-test results 

of the experimental group were, however, not Significantly better than the post-test results of 

the control group. In the final analysis, it became apparent that the experimental learners 

performed better in higher "cognitive questions that demanded meta-cognitive skills" (Van 

loggerenberg 2000: xvii). 

The strength of this study is that it represents a movement towards investigating the 

effectiveness of PBl as a curriculum renewal, teaching and learning strategy for DBE. An 

 
 
 



3-8 

extensive background to OBE and various educational philosophies are examined during 

the study. Two limitations in this research are that it can only generalize the PBl approach 

to OBE in technology with regard to professional teacher training for OBE in the Technology 

and Science learning areas. Also, the researcher relied heavily on reports, questionnaires 

and conclusions by pre-service teachers, rather than extrapolating the data personally. This 

raises questions about the validity of data, because the researcher was not present during 

the full period of the pre-service teacher training sessions. Besides, the implementation with 

the pre-service teachers and learners needed to be extended over a longer period of time, 

which would probably yield more reliable and generalizable results. 

3.1.7 Key emerging issues from studies outside of Music Technology 

Although several issues and concepts are identified as being vital in the above review. only 

the concepts that have a direct impact on my study will be mentioned. The concepts that 

arise from the above studies are technology as a tool and Technology as a field of study. 

Most of the studies reviewed reflect technology as a tool to enhance the existing field of 

study, i.e. something that helps increase the pace of learning, experimentation, and so forth. 

Technology is seen as a vehicle to enhance existing teaching delivery systems, whereby 

cautions were expressed that teacher input in technology-based programmes is vital. 

Attitudes toward the use of technology are also vital for the implementation of technology 

education. 

In Dixon's study Technology is treated as an area of study in its own right and conforms to 

disciplinary knowledge (as articulated in the disciplinary sciences of Physics. Chemistry and 

Biology). where the focus is on the production of knowledge. Van loggerenberg who also 

focuses on disciplinary knowledge. highlights the need to examine problem-based learning 

within the OBE context, where the process of working toward understanding or resolution of 

a problem is important for the learner. The PBl approach implies a particular strategy for 

facilitating learning. 

3.2 Studies in music 

There are an increasing number of studies addressing curriculum deSign, combining 

technology and music and the introduction of electronic music into music education 

programmes. Unfortunately, due to the evolving nature of technology. many of these 

studies, although relevant, are already outdated in terms of their content because of the 
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rapid development of technology itself. The principles that underlie the technology and the 

approach to technology are vital. Studies that are reviewed here are included because they 

were recently conducted and/or their findings are relevant and/or applicable to the field of 

Music Technology and qualification design in Music Technology in particular. 

3.2.1 	 Faulk: A curriculum guide designed to teach a basic knowledge of electronic 
music to undergraduate music education students (1978) 

Faulk's study is one of the earliest that addresses issues of curriculum design and electronic 

music. The purpose of his study was "to design a curriculum guide for a course that 

introduces prospective music teachers to a basic knowledge of electronic music" (Faulk 

1978: 6). A primary objective of his study was to enable music education majors at USA 

institutions to teach electronic music effectively in grades four through twelve. Even twenty­

four years ago, Faulk observed that the electronic music courses taught in some colleges 

and universities were designed with the composition or theory student in mind, where the 

prospective music educator, who was being educated to teach music in the public schools 

sector, was somewhat disadvantaged with a basic education in electronic music. Faulk 

based his research on the fact that the necessary hardware used in teaching a course in 

electronic music was relatively inexpensive and would be available in public schools. 

Upon completion of a one-semester course in electronic music, data was collected through 

student questionnaires and the submission of final student compositions. Two of these 

student compositions were submitted to electronic music composers for evaluation. The 

curriculum guide devised by Faulk (1978: 50) was divided into six units: 

1. Introduction to Electronic Music; 
2. The Synthesizer; 
3. The Tape Recorder and Manipulation Techniques; 
4. Basic Compositional Techniques; 
5. Electronic Music Compositions; 
6. Using the Synthesizer to Teach Music. 

Each of the units contained six facets: "exit level" student outcomes; acquired or basic 

content; suggested instructional procedures; materials and resources; evaluation; and 

supplemental reading. 
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Results showed that the students' knowledge of electronic music had increased notably 

after working through the six units. Furthermore, their competence had developed, enabling 

them to teach electronic music in grades four through twelve. Awareness of timbre 

sensitivity and musical structure, as well as an inclination to listen to all types of music also 

became apparent. Although this is a historically significant study in terms of being one of the 

earliest to design a curriculum guide for electronic music, the sample of students (six) was 

limited. 

3.2.2 	 Sanders: The effect of computer-based instructional materials in a programme 
for visual diagnostic skills training of instrumental education students (1980) 

Sanders was one of the influential early researchers who implemented computer-based 

instruction (see Chapter 3.3.1.4). His study set out "to determine the effect of computerized 

instruction on the ability of students to perform tasks of visual error-detection during 

instrumental methods-instruction in music" (1980: 6). The study was based on a post-test 

design; initial biases between the groups were reduced through a process of randomization. 

Twenty instrumental music method students were targeted for study. These students were 

divided into a control group and an experimental group. The control group utilized resources 

in a classroom setting under teachers' supervision, whereas the experimental group used 

similar materials in a computerized format without supervision, outside of the classroom. 

Both groups had to perform visual error detection (no aural detection used) on an 

instrumentalist (saxophonists, flutists, and the like) according to preset criteria. The post-test 

was administered to both groups simultaneously. The attitude questionnaire was only 

completed after six weeks and each candidate partiCipated in two interviews with the 

researcher (1980: 6). 

On analysis of the broad research problem, certain research questions surfaced (Sanders 

1980: 6): 

• 	 Within the parameters of the test group what association exists between practice 
and post-test score achievement? 

• 	 What was the correlation in the attitudes of the two groups toward the instruction 
they had received? 
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• 	 And what was the relationship between student scores on the post-test and 
student attitudes in relation to the instruction among the selected groups? 

The results of this study were derived from comparative post-test scores, practice times and 

the number of practice items completed. These results revealed that computer-aided 

instruction provided a highly effective and efficient method of delivering visual diagnostic 

skills instruction (Sanders 1980: 83). Student attitudes toward the integration of technology 

were positive. However, they also indicated that the learning process could be enhanced 

through additional teacher interaction (1980: 91). The weakness of this study lies in three 

areas: 

• 	 No attempts were made to compare the costs with regard to instructional 

computing versus conventional teaching; 

• 	 The instructional materials focus was on visual error detection only and avoided 

aural detection; and 

• 	 The researcher combined the effect of individualization (subjective opinions) and 

computerization (data extracted through the use of computers) instead of treating 

them as separate variables of the study. 

3.2.3 	 Grijalva: Factors influencing computer use by music educators in California 
independent elementary and secondary schools (1986) 

In 1986, Grijalva conducted a study that examined computer use in the curricular area of 

Music, with the intended purpose of assessing the status of computer use by independent 

school music educators in California, and identifying factors that influence such use 

(1986: 2). His study was based on the premise that independent schools were leaders when 

it came to allowing students computer access, while the integration of computers throughout 

the broader school curriculum remained an identified but unfulfilled goal. 

Grijalva implemented a survey research design, using over one hundred music educators 

who were in the employ of 104 member schools in the California Association of Independent 

Schools during April of 1986. A return rate of 80% on the original sample was obtained. 

The results of his findings with regard to music educators indicate that 38% of educators 

used computers for multi-purposes, administration and instruction; 26% used computers for 
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instructional activities; and among the non-users, half were in the orientation and 

preparation status of computer use. 

In this study, eighty factors relating to the effect of computer use were identified and 

statistically tested. Of these factors, thirty-seven were identified as significant influences, 

with the following being major influences: personal (gender, ownership, and the like), 

equipment and access, financial, instructional support, and curricular. 

This study is relevant because it shows that computer use is not uncommon by music 

educators for tasks other than music. The integration of the computer into the Music 

curricula would be a challenge to curriculum designers and music educators alike. 

The strength of this study lies in the correlation between the factors identified and the use of 

computers by music educators. However, for the purpose of my study the conclusions 

reached by Grijalva are not useful because they are based on a defined population. 

Besides, no attempt was made to ascertain whether higher levels of computer use were, in 

fact, desirable. 

3.2.4 	 Fabregas: Designing and implementing an electronic music program in a 
community music school in New York City (1992) 

The study undertaken by Fabregas provides guidelines for community music schools on 

how to design and implement an electronic music programme (1992: 12). This study was 

based on a pilot project at a summer camp, designed to introduce twenty-three children 

between the ages of six and fourteen of different musical levels and abilities to electronic 

instruments and ensemble playing. 

The children were introduced to three types of electronic instruments (Casio DH 100 and DH 

500 wind controllers, Kawai 50 WK keyboards and Yamaha DD5 drum pads). The children 

learnt to play each instrument while at the same time majoring in one of the instruments. 

Children with differing musical abilities were accommodated. Summative evaluations were 

based upon: 

• Questionnaires and surveys filled out by students, parents and faculty; 

• Live and tape recorded researcher moderated observations; and 

• Oral teacher reports during staff meetings. 
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The results showed increased interest among students and teachers in the electronic 

instruments due to their accessibility and their novel features (such as interesting timbres). 

The electronic instruments also allowed the children to: 

• 	 Learn at an increased pace without having to grapple with technical problems 

that so often occur with acoustic instruments; 

• 	 Participate in the final ensemble performance after four weeks of preparation; 

and 

• 	 Improve their practising habits by motivating them to learn music. 

The results in this study are similar to those of Grijalva (1986), in that the research is 

confined to a defined population at a specific summer camp. So the generalizability of 

findings would be questionable. Only issues pertaining to individual and ensemble 

performance are addressed, without actually introducing students to the principles of 

electronic music. On a positive note, the interest shown by the parents and the students 

toward electronic music paves the way for music educators considering to incorporate 

technology into mainstream music programmes. 

3.2.6 	 Tredway: A curriculum for the study of audio, video, computer, and electronic 
music technology for undergraduate music education majors based on a 
survey among members of the Florida Music Educators Association (1994) 

The Music Educators National Conference (MENC), the largest music educator body in the 

USA, has been in favour of the uses of technology by music educators, both for instructional 

and non-instructional purposes. With this policy as a foundation for music education also 

supported by the Florida Music Educators Association, Tredway (1994) sets out to provide 

undergraduate music education majors with a course of instruction by which fundamental 

knowledge and skills concerning audio, video, computer and electronic music devices can 

be attained (Tredway 1994: 6). In order to ascertain the most frequently used audio, video, 

computer, and electronic music devices and their applications, he developed a survey 

instrument and a panel of five music education professionals used a test/re-test method to 

evaluate this instrument for its validity (Tredway 1994: 104). A sample of 400 questionnaires 

was sent to members of the Florida Music Educators Association, to which 188 (47%) 

responded. The data received was analyzed according to the test/re-test method, after 

being subjected to four different types of treatment (Tredway 1994: 105): 
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• 	 Mean responses; 

• 	 Mode for each item; 

• 	 Numerical responses that were ranked and correlated for each item; and 

• 	 Numerical responses that were ranked and correlated using the Spearman-rho 

formula18 adjusted for tied scores. 

This process was followed by the compilation of a curriculum providing basic skills and 

concepts for undergraduate music education majors in the areas of audio, video, computer 

and electronic music instrument technology. A panel of six education and music education 

professionals using a six point Likert-type scale19 evaluated the subsequent curriculum. Two 

items following the evaluation attained a mean score below the acceptable minimum of 4.0, 

which required revisions of sections of the proposed curriculum (Tredway 1994: 106). 

Therefore, instructional activities were added to the curriculum, which reflected the 

commentaries of the evaluators. 

Tredway's study provides good groundwork in laying the foundation for curriculum content 

and an approach to evaluating student's progress regarding audio, video, computer and 

electronic Music Technology. The issues of curriculum content and evaluation procedures 

inform the present study. The two weaknesses I identified lay in the construction of the 

curriculum: the curriculum must reflect the twenty-three survey items identified by the survey 

for their implementation into the curriculum, and the curriculum should not exceed ten hours 

of instructional time. 

3.2.6 	 Jaeschke: Creating music using electronic music technology: curriculum 
materials and strategies for educators (1996) 

Jaeschke's study (1996) was similar to that of Faulk (1978) and Fabregas (1992) in 

addressil1g the issue of curriculum studies using electronic Music Technology. As is evident 

in Fabregas' title (Chapter 3.2.4), the terms "electronic music" and "music technology" are 

used together (see Chapter 2.3), suggesting some kind of relatedness between the two 

areas. This is also particularly evident in Jaeschke's title. This study is one of the first to use 

the term "music technology" to denote a specific component of formal music studies. 

18 A formula used for the measurement of the correlation between two variables. 

19 A measurement scale used to obtain information by means of question and answer. 
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The purpose of Jaeschke's study was to create and field-test a concept-based creative 

music curriculum that would enable teachers to teach music while integrating electronic 

Music Technology into the classroom (1996: 4). Jaeschke based his hypothesis on the 

notion that "technophobia", financial concerns, and the absence of current curriculum 

materials were factors hampering the introduction of electronic Music Technology in the 

classroom. Jaeschke uses the creative music approach developed by the Manhattanville 

Music Curriculum Project (MMCP). A hands-on exploratory approach is the unifying 

component with the MMCP and Jaeschke's approach in teaching the fundamental concepts 

of music. 

The study details the technological process involved in four areas of technology, namely 

• Tape recording; 

• Both open reel (Musique Concrete) and cassette multitrack; 

• MIDI computer sequencing; and 

• MIDI notation, 

by means of strategies contained in eleven musical sequences. Although Musique Concrete 

by its very nature is interdisciplinary, the integration of the remaining three areas of 

technology suggests a move towards interdisciplinary knowledge production (Le. computers, 

music and sound engineering). Gibbons and co-authors refer to interdisciplinary knowledge 

production as Mode 2 knowledge production (Gibbons et a/1997: vii). 

Jaeschke conducts an extensive review of related material, listening examples and 

references, which he finds should form an integral component of the curriculum. Results of 

the study were obtained through a field test and questionnaire that were completed by 

professional music educators. Jaeschke presents a summarized report that includes 

suggestions and revisions regarding the effectiveness and feasibility of the project. 

Jaeschke's study excludes certain pivotal areas of music technology, namely hard-disk 

recording, computer-based software teaching music theory, aural training, jazz improvisation 

and instrumental instruction, sound design and computer music. Jazz improvisation is 

important in that the musical freedom encountered in this genre lends itself towards 

composition and creativity when using music technology as a tool. However, this study 
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impacts to an extent on my study in that it is designed to meet the nine national content 

standards20 proposed by MENC (Pre-grade one to grade twelve) for music education. These 

standards are (MENC 1994a): 

1. 	 Singing, alone and with others, a varied repertoire of music. 
2. 	 Performing on instruments, alone and with others, a varied repertoire of music. 
3. 	 Improvising melodies, variations and accompaniments. 
4. 	 Composing and arranging music within specified guidelines. 
5. 	 Reading and notating music. 
6. 	 Listening to, analyzing and describing music. 
7. 	 Evaluating music and music performances. 
8. 	 Understanding relationships between music, the other arts and 


disciplines outside the arts. 

9. 	 Understanding music in relation to history and culture. 

Although these content standards apply to the school music programme, they impact on the 

design of teacher training courses at post-secondary institutions. Prospective music 

educators are required to teach and assess against these standards; therefore these 

standards are pivotal in teacher training. 

Since South African qualifications need to be internationally benchmarked (see Chapter 

5.3.1.9), the Technology Institute for Music Educators (USA). who use these content 

standards in the design of their technology programmes, provide the ideal mechanism 

through which such benchmarking is possible. 

3.2.7 	 Regenmorter: Integrating technology into the music curriculum of a California 
community col/ege (1998) 

The issue of integrating technology into the music curriculum is also addressed in 

Regenmorter's study. In this study, Regenmorter determines how Music Technology can be 

implemented in the educational setting. The question of what constitutes Music Technology, 

how it developed, and some objections to its use were examined (1998: 3-4). 

Regenmorter focused on the community college setting and based his investigation on a 

study of periodicals, books, case studies, surveys and curricula of music departments that 

justified the use of specific technologies within their programmes. The current use of 

20 The use of the term standard, as used in this research. is not consistent internationally. MENC 
(USA) uses the term standard to sllggest broad abilities required of learners rather than a particular 
level of achievement.. 
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available technology at the American River College was examined. This was achieved 

through personal observations, interviews, a technology usage survey and documenting of 

all music technology equipment, software and peripherals that the department owned. 

Regenmorter offers particular strategies and models on how to effect the integration. The 

particular strength of Regenmorter's study lies in its literature review. The study programme 

suggested is limited, however, to just one specific situation and does not suggest itself as a 

model for other institutions of higher learning. Regenmorter's study benefits this current 

research in that it addresses the issue of integrating Music Technology, an emerging field of 

study, into the post-secondary music education curriculum. Also the strategies and models 

with regard to the integration of Music Technology inform the design of the qualification in 

Chapter 5.3. 

3.2.8 Key emerging issues from studies in Music Technology 

My review of studies in Music Technology suggests that most research in this field is being 

undertaken in the USA, where much of society as a whole is technology driven. It is 

apparent from the studies presented in the previous section, that several technology 

programmes are targeted at the music educator. This can be deduced from the use of the 

words music educator, music education, curriculum, schools, and so forth, in the titles of the 

studies reviewed. The emphasis placed on curriculum in most of the studies above 

highlights the need to introduce MUSiC Technology into the existing music programmes at 

education institutions. 

The two broad issues that arise from the previously mentioned studies are those 

surrounding curriculum transformation (the integration of technology into existing music 

programmes) and those dealing with content (knowledge). Curriculum transformation to 

accommodate emerging knowledge production (technology-based in the cases mentioned) 

needs to be addressed by music educators internationally. The boundaries of traditional 

disciplines need to be reviewed. With regard to content issues, I have identified the following 

components of the field of Music Technology, reinforcing the findings in Chapter 2.2 and 2.7: 

• Electronic music; 

• Electronic musical instruments; 

• Audio technology; and 
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• 	 The use of the computer as a tool that aids the process of composition and data 

processing (e.g. in the case of sequencing). 

The description and application of Music Technology in the afore-mentioned studies suggest 

a general shift from disciplinary (Mode 1) to interdisciplinary (Mode 2) knowledge production. 

Mode 2 knowledge production operates within a context of application, in that problems are 

not set within a disciplinary framework. The Mode 2 knowledge, as is the case with Music 

Technology (music + technology), is in a non-hierarchical and heterogeneously organized 

form, in which the technology but not the principles (basics) are constantly changing. 

Since Music Technology is a relatively new field in South Africa. texts and source material 

are generally informative, but do not always facilitate the design of curricula. However, an 

increasing number of writers, especially internationally. are paying attention to issues of 

curriculum design and learning programmes. As can be deduced from the studies discussed 

earlier, although areas of common ground exist, issues pertaining to curriculum design are 

often specific to the needs of particular learning environments and contexts. The issue of 

relevance is a vital consideration in the Music Technology programme desjgn. 

3.3 Post-secondary trends in Music Technology internationally 

In order to establish current international trends in Music Technology, data were gathered 

and examined from Internet websites of post-secondary institutions that offered programmes 

in Music Technology. This data was used to ascertain what were the perceptions of post­

secondary institutions internationally on the nature and status of Music Technology. The 

data did not trace links to other departments within the institutions that purported to offer 

MUSic Technology components. E-mail correspondence was also maintained with the 

programme coordinators who were willing to share structural and content composition of 

their programmes and comment on any ancillary information that was deemed necessary to 

my study. The primary purpose of this analysis was to establish trends relating to the various 

Music Technology components that were offered within each of the various programmes! 

qualifications. The secondary purpose included ascertaining any interdisciplinary correlation 

existing between Music Technology and other disciplines and viewing the impact of Music 

Technology on career paths in music. Although this approach to data gathering is valid, it is, 
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however, not intended for generalizations or as the only way to make conclusions about 

Music Technology's profile internationally. 

3.3.1 Core components of Music Technology 

The selection criteria for inclusion in the analysis required each institution to be a post­

secondary institution and to have at least one Music Technology programme (degree, 

diploma, certificate, short course, semester course, and so on). offering a minimum of two 

Music Technology components (identified in Chapter 2.7). Following an online search of 

music programmes at various institutions, a total of fifty-five institutions (including South 

African institutions) were identified for inclusion in the analysis. All fifty-five institutions met 

the required selection criteria. According to the historical development of technology (see 

Chapter 2.2) and the summary provided in Chapter 2.7, ten components have been 

identified as central to the development of Music Technology (these are discussed below at 

Chapter 3.3.1.1 to 3.3.1.10 - the brackets indicate abbreviations). Apart from these ten core 

components some institutions offered other areas of Music Technology (acoustic instrument 

design. television and film. music adventures and games, programmed instruction, and 

teaching machines) as part of their programme. 

3.3.1.1 Electronic Musical Instruments (EMI) 

These are musical instruments that generate sounds electronically rather than acoustically. 

The range of these instrument types includes controllers. sound modules, synthesizers. 

digital pianos. vocal processors and samplers. Traditionally, tape recorders were also 

considered as electronic musical instruments. However, electronic musical instruments refer 

specifically to sound generation. synthesis. sequencing and arrangement rather than 

reproduction. 

3.3.1.2 MIDI Sequencing (MS) 

This is a digital process whereby the information sequences of a musical performance (note­

on/off. tempo, dynamics. pitch. timbre. and the like) are captured by a computer/hardware 

device. processed and stored for purposes of further processing and/or output. The types of 

capturing techniques may differ. depending on the devices used. All sequencers these days 

are either software- or hardware-based. 
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3.3.1.3 Music Notation (MN) 

This component refers to the processing of music notation by means of computer software 

as opposed to the traditional process of a printing press. Music software is designed to print 

scores, extract and transpose individual parts, scan scores and generate MIDI 

performances. Once the music data have been entered into a software programme, this 

data can then be transformed according to one's specific requirements. 

3.3.1.4 Computer-based Education/lnstructionfTraining (CSE/lfT) 

The computer and software are utilized for the purpose of supporting music education. 

These software programmes are tailored toward specific needs of the developingl 

professional musician. They are used for music theory instruction, music history and 

analYSis, developing ear-training skills, creation of accompaniment tracks, as well as drill 

and knowledge testing in a variety of areas in music and music education. Computer-based 

education is central to the development of Music Technology because it impacts on most 

aspects (teaching, learning, recording, evaluating, testing, amongst others) of music 

education. 

3.3.1.5 Multimedia and Digitized Media (MOM) 

This component refers to the integration of sound, text, graphics, animation and video in 

digital format. The primary focus is on using the computer and other hardware devices to 

create, manipulate, store and combine various media objects such as text, audio, video and 

graphics into a single presentation. 

3.3.1.6 Internet and Telecommunications (IT) 

As is the case with several disciplines using current technology, musicians are also 

introduced to the various digital formats, protocols, and access and design procedures that 

are associated with the digital transfer of data and the Internet. A large proportion of the 

music produced, archived and distributed today is accessible via the Internet (Mash 1999). 

3.3.1.7 Computers, Information Systems and Lab Management (CISLM) 

The computer has become a valuable tool not only for its use in music, but also for the 

added value it brings to musicians in general. Computers help educators manage 
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information more effectively in their everyday lives. Some of the functions range from word 

processing, working with databases and spreadsheets, desktop publishing, presentations 

and an integration of laboratory equipment within their working environments. 

Managing a technology facility, whether it is a single computer with a MIDI workstation or a 

full Music Technology multi-lab, requires administrative and management abilities. This 

would be combined with installing, upgrading software and maintaining systems. At a more 

advanced level an understanding of the configurations for electronic musical instruments, 

computers, MIDI interfaces, sound reinforcement, projection systems, sound and data 

networking, and how they interact with each other is vital. A knowledge of these issues will 

enable the Music Technologist to be better prepared to effectively integrate and manage 

music technology installations. 

3.3.1.8 Computer Music (CM) 

Computer Music refers to the computer as a musical instrument that generates (creates) 

and synthesizes sounds and acts as a partner (accompanist/soloist) in live performance. 

The emphasis in computer music is on the exploration of new sound parameters and 

compositions through technological means. Since music processing tends to dominate most 

technology-based programmes, Computer Music, in the Music Technology domain, 

addresses the issues surrounding music synthesis and creation. 

3.3.1.9 Audio Technology (AT) 

The term "Audio Technology", used by Tredway (1994:12), denotes an area of Music 

Technology that includes devices that allow for the recording, mixing, processing, mastering 

and/or playback of sound. Examples include, but are not limited to, magnetic and digital tape 

recorders, phonographs, harddisks and compact disc players. Equipment necessary for the 

amplification of sound (microphones, processors, amplifiers and loudspeakers), together 

with the techniques associated with sound recording, processing, duplication and 

distribution, is also included. This area of study is also commonly referred to as Sound 

Engineering. 
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3.3.1.10 Research in Music Technology (R) 

The focus of a research component at the post-secondary (predominantly undergraduate 

level) is to familiarize learners with various research techniques and designs in Music 

Technology and to create new knowledge. The process involves the interpreting and 

extrapolation of research information from published sources. These techniques are 

examined with a view to formulating research questions, engaging in critical discourse and 

developing appropriate research topics. The initial research skills are generic ones with 

other fields of study. However, advanced research in Music Technology could follow to 

include research into areas such as surround sound (for example. room acoustic modelling 

using twolthree dimensional wave-guide mesh structures; surround sound techniques and 

reverberation modelling). performance and synthesis (for example, neural control of music 

synthesis, interactive media spaces), computer music (for example. the study of grammars 

in music, stochastic/algorithmic composition), and the like. From this point on, this 

component will be referred to as Research. 

Using the information presented in Chapter 3.3.1, an overview of international Music 

Technology components has been documented in Table 3.1 and Figure 3.1. The reasons 

behind this tabulation are to ascertain the spectrum of focus areas in Music Technology 

internationally, and not to analyze detailed programmes in countries that are technologically 

advanced in terms of the usage of and research into technology. The listing of the fifteen 

countries follows no preferential order, because this does not affect the nature of data. The 

sample taken was random and not limited to a specific number of programmes/components 

or certification offered in each country. In addition to providing an analysis of the most 

commonly offered Music Technology components within these programmes, it provides a 

logical point of departure for the establishment of any new Music Technology qualification 

that curriculum developers may be anticipating. Since all of the South African music 

institutions offering Music Technology are examined in Chapter 3.4. I sampled ten out of the 

seventeen institutions which I considered an adequate quota (59%) for the international 

sample. 

The core components listed in Figure 3.1, which follows, correspond to the abbreviations 

used in this section, namely: Electronic Musical Instruments (EMI), MIDI Sequencing (MS), 

Music Notation (MN), Computer-based Education/lnstructionlTraining (CBE), Multimedia 

and Digitized Media (MOM), Internet and Telecommunications (IT), Computers, Information 
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Table 3.2: Relationship between cross-curricula areas and Music Technology components 

Music (as a sub-field) 

Physics 

Mathematics 

• 	 Performance 
• 	 Aural training 
• 	 Notation 
• 	 Genre 
• 	 Composition and 

Harmony 
• 	 Form and Analysis 
• 	 Music Theory 

• 	 Research 
• 	 Orchestration and 

Instrumentation 
• 	 Arranging 

• 	 Physics of sound 
(Theory of 
propagation) 

• 	 Acoustics 
• 	 Basic circuit theory 

• 	 Numerical Systems: 
Decimal, Binary, 
Hexadecimal 

• 	 Geometry 

• 	 Informatics 
• 	 Hardware/Software 
• 	 Programming 
• 	 Internet 
• 	 Human computer 

interaction 

• 	 Electronic Musical 
Instruments 

• 	 MIDI Sequencing 
• 	 Music Notation 
• 	 Computer Music 
• 	 Audio Technology 
• 	 Research 

• 	 Electronic Musical 
Instruments 

• 	 Computers, Information 
Systems and Lab 
Management 

• 	 Computer Music 
• 	 Audio Technology 
• 	 Research 

• 	 MIDI Sequencing 
• 	 Multimedia and Digitized 

Media 
• 	 Computers, Information 

Systems and Lab 
Management 

• 	 Audio Technology 
• 	 Research 

• 	 Multimedia and Digitized 
Media 

• 	 Internet and 
Telecommunications 

• 	 Computers, Information 
Systems and Lab 
Management 

• 	 Computer Music 
• 	 Research 

continued overleaf 
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Table 3.2 (continued) 

Sound Synthesis Electronic Musical 

Multimedia 

Education 

Music Industry 

Digital Signal • 
processing 

• 	 Digital Audio 

• 	 Hardware interfaces 

• 	 Graphics 

• 	 Animation 

• 	 Video 

• 	 Text 

• 	 Sound 

• 	 Human Computer 
Interaction 

• 	 Instructional Design 

• 	 Teaching 

• 	 Research 

• 	 Training 

• 	 Computer-based 
instruction 

• 	 Edutainment 

• 	 Film Industry 

• 	 Plays and Musicals 

• 	 Television 

• 	 Entertainment 

• 	 Copyright 

• 	 Marketing and 
Merchandising 

• 	 Music Production 

Instruments 

• 	 Multimedia and Digitized 
Media 

• 	 Internet and 
Telecommunications 

• 	 Computers, Information 
Systems and Lab 
Management 

• 	 Computer Music 

• 	 Audio Technology 
• 	 Research 

• 	 Midi Sequencing 

• 	 Computer-based Education 

• 	 Multimedia and Digitized 
Media 

• 	 Audio Technology 

• 	 Research 

• 	 Electronic Musical 
Instruments 

• 	 MIDI Sequencing 

• 	 Music Notation 

• 	 Computer-based Education 

• 	 Research 

• 	 Electronic Musical 
Instruments 

• 	 MIDI Sequencing 

• 	 Multimedia and Digitized 
Media 

• 	 Internet and 
Telecommunications 

• 	 Computer Music 
• 	 Audio Technology 

• 	 Research 

The learning content within these cross-curricula areas impacts on the components of Music 

Technology. It should be mentioned, however, that in some cases (e.g. Engineering and 

hardware interfaces) this interrelatedness might be superficial. The overlapping of learning 

content illustrates the inter-relatedness between the various disciplines/areas. It needs to be 

mentioned at this point that qualification design based on the principle of inter-relatedness 
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supports the NQFs transformational aBE (see Chapter 4.2.3) agenda that is underpinned by 

critical cross-fields (SAOA 2000a: 3). 

3.3.3 Music career paths and Music Technology components 

With data extracted from the international trends in preceding sections, I overviewed and 

mapped (Table 3.3) the possible career paths available in the Music Industri1 

internationally. The reason the international market was used as the basis for data in this 

section stems from the fact that several of these careers paths are not yet available locally. 

South Africa, with its new education structure, strives toward these international trends. 

Given the pace of change internationally, it is just a matter of time before these trends 

manifest themselves nationally as well. 

In Table 3.3 the mapping correlates the broad and specific career direction opportunities 

with the core components (discussed in Chapter 3.3.1). The mapping highlights the 

interaction and relationship between Music Technology components and the Music Industry. 

It needs to be pointed out that not all core components manifest themselves in all of the 

career specializations. Certain career directions require a greater or lesser interaction with 

the core components. The careers in this table are not a complete listing of all possible 

careers in the Music Industry, but rather an overview of the primary ones (as identified in 

Appendix C). The careers have been grouped into broad career paths (career direction). 

Table 3.3: Music career paths and their relationship to Music Technology core components 

• VocalisUlnstrumental 
Soloist 

• Session Musician 
• General Business 

Musician 
• Performing Artist 
• Orchestral/Group 

Member 
• Background Vocalist 
• Floor Show Band 

Electronic Musical 
Instruments 

• MIDI Sequencing 
• Music Notation 
• Computer-based 

Education 
• Audio Technology 
• Research 

21 A list from the South African Music Directory, which also identifies career opportunities, is provided 
in Appendix C. 
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Table 3.3 (continued) 

Composer Electronic Musical 

• Jingle Writer Instruments 

• lyricist 

• Producer/Songwriter 
• MIDI Sequencing 

• Music Notation 

• Singer/Performing • Computer-based 
Songwriter Education 

• Staff or Freelance writer • Audio Technology 

Music Production and • MIDI Engineering • Electronic Musical 
Engineering • Music Director 

• Producer 

• Programme Director 

• Recording Engineer 

• Studio Director or 
Manager 

Instruments 

• MIDI Sequencing 

• Music Notation 

• Computer-based 
Education 

• Multimedia and Digitized 
Media 

• Internet and 
Telecommunications 

• Audio Technology 

• Research 

• MIDI Technician • Electronic Musical 

• Programmer Instruments 

• Performing Synthesist • MIDI Sequencing 

• Music Sequencer • Music Notation 

• Sound Designer • Computer-based 

• MIDI Engineer Education 

• Multimedia and Digitized 
Media 

• Audio Technology 

• Research 

Film Scoring • Film Composer 

• Music Editor 

• Music Supervisor/Director 

• Film Arranger/Adapter 

• Film Conductor 

• Film Music Orchestrator 

• Synthesis Specialist 

• Theme Specialist 

• Electronic Musical 
Instruments 

• MIDI Sequencing 

• MusiC Notation 

• Multimedia and Digitized 
Media 

• Computer Music 

• Audio Technology 

• Research 

continued overleaf 

 
 
 



3-31 

Table 3.3 continued 

Contemporary writing • Arranger • Electronic Musical 
and Production • Composer Instruments 

• Conductor • MIDI Sequencing 

• Copyist • Music Notation 

• Jingle Writer • Computer-based 

• Orchestrator Education 

• Record Producer • Multimedia and Digitized 

• Teacher Media 

• Transcriber • Computer Music 

• Publishing Editor • Audio Technology 
• Research 

• Choir Director • Electronic Musical 

• Post-secondary Music Instruments 
Educator • MIDI Sequencing 

• School Music Educator • Music Notation 

• Music Supervisor • Computer-based 
• Private/Public School Education 

Instructor • Multimedia and Digitized 
Media 

• Internet and 
Telecommunications 

• Computers, Information 
Systems and Lab 
Management 

• Audio Technology 

• Research 

Music Therapy • Private Music Therapist • Electronic Musical 

• Hospital Music Therapist Instruments 

• Nursing Home Therapist • Computer-based 

• Correctional Facility Education 
Therapist • Multimedia and Digitized 

Media 

• Internet and 
Telecommunications 

• Computers, Information 
Systems and Lab 
Management 

• Research 

Music and • Advertising Executive • Electronic Musical 
Music Business/ • Booking Agent Instruments 
Management • Business Manager • Internet and 

• Field Merchandiser Telecommunications 

• Music Publisher • Computers, Information 

• Personal Manager Systems and Lab 

• Professional Manager Management 

• Research 
continued overleaf 

 
 
 



3-32 

Table 3.3 (continued) 

Road Manager Electronic Musical 

• Sound Technician Instruments 

• Tour Coordinator • Internet and 

• Tour Publicist Telecommunications 

• Computers. Information 
Systems and Lab 
Management 

• Research 

Record Companies • Artist & Repertoire • Computers. Information 
Administrator Systems and Lab 

• Artist & Repertoire Management 
Coordinator • Internet and 

• Campus Representative Telecommunications 

• Consumer Researcher • Research 

• Director of Publicity 

• Marketing Representative 

• Public Relations Officer 

• Publicist 

• Regional Sales Manager 

Music Researchers • Musicologist • Music Notation 

• Ethnomusicologist • Computers. Information 

• Archivist Systems and lab 

• Librarian Management 

• Music Historian • Multimedia and Digitized 
Media 

• I nternet and 
Telecommunications 

• Research 
Music Related Jobs • Multimedia team member • Electronic Musical 

• Editor Instruments 

• Music Consultant • MIDI Sequencing 

• Educational Planner • Music Notation 

• Artist Manager • Computer-based 

• Instrument repair Education 

• Piano Tuner • Multimedia and Digitized 

• Press Agent Media 

• Product Demonstrator • Internet and 

• Talent Agent Telecommunications 

• Clinician • Computers. Information 

• Merchandiser Systems and lab 
Management 

• Audio Technology 

• Research 

continued 
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Table 3.3 (continued) 

Other • 	 Radio Disc Jockey 

• 	 Instrument Sales 
Representative 

• 	 Intern 

• 	 Music Shop Manager 

• 	 Music Shop Salesperson 

• 	 Musical Instrument 
Builder/Designer 

• 	 Record Shop (or 
Department) Manager 

• 	 Record Shop Clerk 

• 	 Computer Music 
Programmer 

• 	 Music Critic/Journalist 

• 	 Electronic Musical 
Instruments 

• 	 MIDI Sequencing 

• 	 Computer-based 
Education 

• 	 Multimedia and Digitized 
Media 

• 	 Internet and 
Telecommunications 

• 	 Computers, Information 
Systems and Lab 
Management 

• 	 Research 

It is apparent from Table 3.3 that Music Technology has a role to fulfil in most music or 

music-related careers. In some instances, like Recording Engineering, the role might be 

substantial, whereas in others (e.g. a Booking Agent) this might be superficial through the 

use of basic technologies (Intemet, Web-design, Computer usage, and the like). In each of 

the broad career paths listed, no less than three core Music Technology components 

manifest themselves. It should also be added that MENC (2001) lists Music Technology as a 

specialized area of music study, with three identifiable career paths: Multimedia Publishing, 

Sound and Video Editing, and Technology-based Music Instruction Design. The above listed 

music career paths (Table 3.3) are not mentioned by MENC. It could be assumed, though, 

that these career paths are recognized because seven (AudiO Technology, Research and 

Computer Music are omitted) out of the ten core components are identified as core 

components by MENC with regard to the study of music. 

Additional information, extrapolated from the intemational Music Technology trends in 

Chapter 3.3, indicates the following intemational trends (in no specific rank order): 

• 	 With few exceptions (for example, Berklee College of Music, University of York 

and IRCAM), formal Music Technology qualifications at most institutions were 

non-existent a decade ago. 

• 	 Music programmes are showing an increased use of technology within 

existing programmes. 
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• 	 There is an increase in the number of educational institutions offering Music 

Technology. 

• 	 Several Music Faculties/Departments offer Music Technology as a field of study 

in its own right or components thereof within their respective music programmes. 

• 	 New technological developments are immediately integrated into Music 

Technology programmes. 

• 	 New career paths have been created for the "computer" musician. 

• 	 Post-graduate studies in Music Technology are possible at certain institutions. 

3.4 Analysis of South African Music Technology trends 

In order to place current research in context, an evaluation of the state of Music Technology 

in South Africa was undertaken. A number of institutions are currently or in the process of 

offering Music Technology curricula in South Africa. However, prior to my investigation it 

remained unclear to what extent, if at all, such curricula were in keeping with national 

education policy requirements as determined by the South African Ministry of Education. 

Furthermore, there currently exists no clear consensus regarding specific components 

(knowledge content) of Music Technology that should be offered and whether uniform 

standards (outcomes) should be established for institutions that offer Music Technology 

programmes. Clearly, there remains uncertainty regarding the status of Music Technology at 

post-secondary institutions in South Africa. 

To address these questions and to fully understand the current status of Music Technology 

in South Africa, I telephonically administered a questionnaire (see Appendix A and B) to 

survey all post-secondary institutions offering music in South Africa. The purpose of the 

questionnaire was to gain insight into the current status (if any) of Music Technology at post­

secondary institutions in South Africa. Questions were included to establish the number and 

type of institutions that offer Music Technology, enrolment, the extent to which Music 

Technology is offered (programmes and/or qualifications). specific components that 

comprise the Music Technology curriculum and whether Music Technology curricula are in 

line with the principles of outcomes-based education, as required by education policy. The 

entire population of SA post-secondary institutions (N =17) that offer music was included. 
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In order to develop the questionnaire, a review of questionnaires used in similar studies was 

undertaken (Grijalva 1986: 115; Fflbregas 1992: 128-161; Tredway 1994:110-114; Jaeschke 

1996: 367-370, amongst others). Questionnaires were reviewed with regard to their 

relevance to the overall purpose of the study, content and structure. Several questions were 

adapted and used in the current questionnaire. Additionally, informal interviews were 

conducted with researchers who are well versed in questionnaire construction and 

development at the University of North Texas, Denton, Texas. Many items in the 

questionnaire were edited and revised, based upon suggestions from these researchers 

(see Personal Communication 2001). 

The design of the questionnaire was based on extrapolating the required data to meet the 

needs of the research sub-questions. 

• 	 Firstly, given the backdrop of international trends in Music Technology, questions 

were structured to ascertain the nature and status of Music Technology in South 

Africa. 

• 	 Secondly, issues pertaining to how South African education policy requirements 

were addressed at the respondent's institutions were examined. 

• 	 Finally, how did institutions that purported to offer Music Technology 

accommodate the requirements of policy within their existing education 

institutional structures? 

Administration of the questionnaire was conducted over the telephone with instructions and 

questions being read to participants and their responses documented. The questionnaire 

was conducted in this way in order to expedite administration, and obtain a 100% return 

rate. Table 3.4 indicates that of the total number of post-secondary institutions surveyed in 

South Africa, 82.3% were universities, 11.8% were technikons and 5.9% were colleges of 

education. 
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Table 3.4: Questionnaire results pertaining to Music Technology programmes offered in 

South Africa in 2001 

4 23.5 

2 11.7 

0 0 

0 0 

1 7.7 
Major in Music 35.26 

No programme in Music Technology 4 23.5 

17 100 

Overall, 78.4% offered some form of instruction in Music Technology, while the remaining 

23.8% offered no instruction. In the case of the former, Music Technology was awarded 

equal importance when compared to other majors such as Performance, Composition and 

Music Education. Just over a third (35.2%) of the number of institutions that offered Music 

Technology, offered a major in Music Technology, while the remaining institutions offered 

either a one semester course (23.5%) or a two semester course (11.7%) in Music 

Technology, thus confirming the notion that Music Technology may be used as an elective 

or "filler" course. Such courses were offered with the intention of exposing students to Music 

Technology rather than affording them the opportunity to major in Music Technology. Only 

one institution offered an undergraduate degree in Music Technology. What emerged from 

the results of the questionnaire was that no institutions offered either a certificate or diploma 

in MUSic Technology. 

At this point in the analysis a weakness in the construction of the questionnaire emerged: no 

provision was made to determine what type of institution (university, technikon or college) 

offered specific curricula (one semester course, two semester course or major in 
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2001 

Music Technology). Such information would be valuable in assessing how Music 

Technology fitted into the curricula of the various institution types. This weakness, however, 

does not limit this study because it falls outside its scope. 

Table 3.5 indicates that the music student population at South African institutions in 2001 

ranges from twelve to 450 students for the smaller to larger institutions. The enrolment for 

previous years in this case is insignificant because this study examines the current state of 

Music Technology. An average of approximately 129 students per institution study music in 

South Africa. Of this average, thirty-one students (23%) are currently enrolled in Music 

Technology classes/courses at the various institutions that offer Music Technology curricula. 

Table 3.5: Student population distribution in Music Technology studies in South Africa in 

1 15 6.54 

of undergraduates enrolled in MUSic 1 80 29classes/courses 
ber of graduates enrolled in Music Technology 6 urses 

of students enrolled in Music 1 86 

Hours of instruction students receive in Music 
5 2.85Technology per week 

Total number of Music Technology components 3 10 7offered 

Subsequent analysis of enrolment distribution indicates that there are distinct differences 

between the numbers of undergraduates and post-graduates. While the average number of 

undergraduates studying Music Technology is twenty-nine. there are on average only two 

graduates studying Music Technology per tertiary institution in South Africa. The disparity 

between the number of undergraduates and post-graduates studying Music Technology 

may be attributed amongst others (funding, availability of programmes, employment 

opportunities, and the like) to the enrolment profile (undergraduates and post-graduates) 

currently studying music. 
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institutions), Computer Music (seven institutions) and Computers, Information Systems and 

Lab Management (six institutions). Research was offered at five of the thirteen institutions 

that offered Music Technology. 

The third and final section of the questionnaire sought to obtain information on: 

• 	 The background and training of the instructors that taught Music Technology; 

• 	 The purpose of each institution's Music Technology programme and whether 

their programmes were in line with OBE; 

• 	 The NQF level that programmes were pegged at; and 

• 	 The perceived need for national standards in Music Technology. 

Of the seventeen institutions surveyed only thirteen offered some programme/certification in 

Music Technology. These thirteen institutions were used as the basis for the data 

extrapolated in Table 3.6. Results in Table 3.6 indicate that 53.8% of instructors had no 

formal training in Music Technology, but had rather obtained their knowledge through self­

study. Conversely, 23.1% had obtained a degree in Music Technology and also 23.1% of 

the instructors had taken a short course at some point in their careers. Clearly, the majority 

of instructors that are currently teaching Music Technology at tertiary institutions in South 

Africa have no formal training in Music Technology. 
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Table 3.6: Analysis of questionnaire results according to national education requirements 

From the total number of institutions surveyed, the respondents indicated that more than 

half (61.5%) of their Music Technology programmes meet the requirements for OBE. Of 

those meeting OBE requirements. 53.8% of courses are structured to address traditional 

OBE (see Chapter 4.2.1), while 7.7% are meeting the requirements for transitional OBE (see 

Chapter 4.2.2). None of the institutions are addressing the requirements for transformational 

OBE (see Chapter 4.2.3), which is the approach adopted by the Ministry of Education. 

Some 38.5% of the institutions indicated that the purpose of their Music Technology 

programmes was educational, intended for teacher training. Almost 30.8% of institutions 

indicated that their programmes were designed to meet industry requirements, while 23.1% 

indicated that Music Technology was included in their music curricula merely as an elective 

course. Finally, there was overwhelming consensus for the need for national standards in 

Music Technology, with 92.4% of institutions responding in the affirmative. Clearly, 

instructors at post-secondary institutions in South Africa support the need for national 

standards. Such standards will not only ensure that institutions are meeting the needs of 

students and industry, but that they keep pace with international trends. 
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It should be noted that a review of the different institutions that responded to the 

questionnaire also revealed that Music Technology was clearly more accessible to urban 

than to rural institutions. For purposes of confidentiality, names and specific locations cannot 

be provided. However, I was able to assess that institutions that were historically 

disadvantaged (see Notes to the reader, no.10) tended not to offer Music Technology. Of 

those institutions that did offer Music Technology, all students had access to Music 

Technology courses. 

Supplementary data acquired at the time of conducting the telephonic questionnaire 

indicated the following: 

• 	 Some tertiary institutions claim to have been offering Music Technology over the 

past decade, albeit under different course classifications: Electro-Acoustic Music, 

Electronic Music, Sound Engineering, Music Composition. 

• 	 Most of these "Music Technology" courses have been based on or been largely 

influenced by international models. 

• 	 There is some national consensus with regard to the core components and 

competencies that make up Music Technology as an emerging field of study in 

South Africa when mapped against the core components identified internationally 

(see Chapter 3.3.1 and 3.6). 

• 	 There is growing interest among most Music Departments to have formal 

courses/qualifications in Music Technology. 

• 	 The career paths available to Music Technologists in South Africa are limited due 

to the fact that this is a new field of study. 

• 	 Music positions overall are being marginalized due to economic pressure. This 

can be deduced from the recent closure of Music Departments (University of 

Durban-Westville, University of Western Cape), the State Theatre (Pretoria), 

Orchestras (National Symphony Orchestra, NAPOP) and the abandonment of 

Music as a specialist subject at many schools. 

• 	 Although Music Technology is the most recent new qualification offered in some 

post-secondary music institutions, current educational policies have not been 

implemented, as international qualifications and models continue to form the 

basis for these programmes. 
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The South African, as well as the international, trends examined indicate that the field of 

study, Music Technology, is growing and has become an integral part of the curricula of 

most South African post-secondary Music Departments. The questionnaire (Appendix A) 

therefore highlights the need for this research. The inclusion of Music Technology as a field 

of study within existing music curricula is becoming imperative in order to keep abreast of 

industry expectations and international trends. 

3.5 Identification of South African needs in Music Technology 

An analysis of the needs of the South African music industry, as articulated by the 

Standards Generating Body for Music Industry, coupled with the results that emerge from 

the questionnaire (see Chapter 3.4), revealed the urgent need for the following: 

• 	 A qualification to provide access for the majority of music students who require to 

express themselves creatively through Music Technology; 

• 	 National standards in Music Technology; 

• 	 A qualification in Music Technology that identifies with the needs of the South 

African music industry, supported by the education sector; 

• 	 A clearly defined qualification that is flexible in its content in order to reflect and 

accommodate the changing technological environment; 

• 	 A means of upward educational mobility toward higher qualifications in Music 

Technology, the field of study; 

• 	 Identification with career opportunities available to learners with such a 

qualification; 

• 	 Identification of components that contribute toward the development of career 

opportunities; 

• 	 Clearly defined sets of outcomes that form the basis of a qualification; and 

• 	 A qualification that addresses the transformational needs of South Africa, while at 

the same time keeping abreast of international trends. 

The issues addressed in the analysis in Chapter 3.4 and earlier in this section identify the 

international (see Chapter 3.3) and national trends, while at the same time examining the 

needs of the music industry in South Africa. Since the transformation of South African 
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Six of the ten components o'f Music Technology in South Africa show a difference of 20% or 

more in relation to international trends. This difference could be accepted as normal, since 

international institutions in most cases do not have to conform to a central education 

controlling body as is the case in South Africa. Besides, there is no common consensus as 

to what constitutes Music Technology. Since the South African trend mirrors the 

international one, the formalizing of these components within Music Technology curricula in 

South Africa would be beneficial to prospective institutions opting for learning programmes 

in Music Technology. 

3.7 Summary 

The review of literature outside of music suggests that technology is a fast developing field 

internationally. Most curricula around the world (in technologically more developed 

countries) are designed to meet speCific cultural needs of deSignated societies. With the 

design of these curricula, certain concepts relating to curriculum, qualification design and 

Music Technology recur. Two such concepts that impact on this study, highlighted thus far, 

concern technology programmes and education policy and the interdiSCiplinary nature of 

technology. These two concepts will be explored later (Chapter S.1) in this study. 

The concepts identified above also manifest themselves in studies within music. The studies 

reviewed suggest that there is an increased usage of music technology internationally 

towards the latter part of the 20th century. Therefore, fields of study like Music Technology 

need to be integrated within the broad framework of curriculum design. With regard to the 

nature of Music Technology, it is evident that this field of study is located within the broader 

study of music, resulting in a shift from Mode 1 (disciplinary knowledge) to Mode 2 

(interdisciplinary knowledge). 

The use of music technology within the studies reviewed in this chapter suggests that the 

computer is primarily utilized as a tool in the music making process. It is this notion that 

locates several Music Technology programmes in the USA in the domain of music 

processing, according to the MENC standards for Music Technology (Rudolph et a/1997: 

43). a significant domain of Music Technology. 

Furthermore, two additional concepts identified in this chapter suggest Music Technology as 

a tool that can be used to enhance and broaden the base of the discipline Music; and as an 

 
 
 



3-45 

equal partner (enabler) in the music creation process, through components such as 

Computer Music and Electronic Musical Instruments. However, within the South African 

Music Technology context, as can be deduced from Chapter 3.5, the second concept of 

Music Technology as an equal partner in the music creation process is marginalized, if not 

absent. 

There is a correlation between international trends with the ten components that constitute 

the field of study and the interdisciplinary nature of Music Technology. It is important to note 

the close relationship between Music Technology, music industry and the job market. The 

job market in particular reflects the emergence of new career paths for the Music 

Technologist. Therefore the integration of theory and practice is crucial in the designing of a 

qualification in Music Technology. 

Although South African educational institutions follow international trends, these new career 

paths have yet to manifest themselves locally. The delay in this development could be 

attributed to several factors, some of which include: 

• 	 Most institutions are still conforming to traditional educational practices 

(traditional and transitional OBE) and have yet to implement transformational 

OBE; 

• 	 Aligned to transformational OBE, are the issues related to equity, access and 

redress for a vast majority of historically disadvantaged learners; 

• 	 Vertical and horizontal academic mobility between institutions; and 

• 	 The need for Music Technology to be recognized as a formal field of study with 

clearly defined competencies within the mainstream of the discipline Music. 

There is, therefore, a need to transform the current educational and music educational 

structures to generate national standards in Music Technology. This transformation needs to 

take cognisance of systemic and curricula implications suggested by national policy, which 

will be discussed in the next chapter. 
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CHAPrER4 

AN OVERVIEW OF THE SOUTH AFRICAN EDUCATION 

STRUCTURE, OUTCOMES-BASED EDUCATION AND CURRICULUM 


AND THEIR IMPLICATIONS FOR QUALIFICATION DESIGN 


In order to transform the education practices that existed within the country up to 1994, the 

South African Ministry of Education decided in 1996 to adopt a new education structure 

(National Qualifications Framework) and philosophy/approach (Outcomes-Based 

Education). Changes in education structures bring with them rethinking and re-examination 

of existing structures, philosophies, curricula and their related components. These 

developments have a particular impact on the design of new and future qualifications. 

Although changes in qualification structure and curricula are necessary, I argue that such 

changes also need to be viewed within the total context of education transformation and 

against the backdrop of international education reforms and trends. 

A brief overview of the education framework as envisaged by the National Qualifications 

Framework (NQF) and the South African Qualifications Authority (SAQA) policy and its 

conceptual implications for qualification design are presented in this chapter. The 

underpinning outcomes-based philosophy (OBE), curriculum issues and their implications 

for qualification design will also be placed in perspective. 

4.1 The South African education structure 

The past legacy of South African education created several problems, one such problem 

being the denial of many non-white citizens access to a diverse and quality education 

(SAQA 2000c). Education authorities nationally questioned the traditional perception of 

education, which accepted that higher education (up to a first post-secondary qualification 

level) should be completed by the early twenties. This expectation was simply not possible 

for many historically disadvantaged people (Blacks, Indians and Coloureds). Coupled with 

this is the perception that many people would only appreciate the value of pursuing 

education later in their lives and to deny them access on the grounds of age was 

unreasonable. Another premise that called for the need for learning to be offered on a 

lifelong basis was rooted in the notion that the demands of modern economy may well mean 

that individuals will change career paths several times during their working lives. It is 
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imperative to allow such learners to re-start learning they have left earlier in their lives and 

transfer credits from one institution to another. In order to facilitate this process, the South 

African Qualifications Authority Act was promulgated on 4 October 1995. The act aims "to 

provide for the development and implementation of a National Qualifications Framework 

[NQF] and for these purposes to establish the South African Qualifications Authority [SAQA], 

and to provide for matters connected therewith" (Olivier 1997: 1). The primary responsibility 

of the NQF is to bring about systemic and curriculum reform through the following objectives 

(RSA 1995): 

• 	 Create an integrated national framework for learning achievements. 
• 	 Facilitate access to, and mobility and progression within, education, 

training and career paths. 
• 	 Enhance the quality of education and training. 
• 	 Accelerate the redress of past unfair discrimination in education, training 

and employment opportunities, and thereby 
• 	 Contribute to the full personal development of each learner and the 

social and economic development of the nation at large. 

Fundamental to the task of reform are the issues of transformation and the principles of 

outcomes-based education (discussed later in Chapter 4.1.1 and 4.2 respectively). 

4.1.1 Transformation 

The use of the term "transformation" in the South African context has political implications. 

These political implications suggest a need to redress the racial, socia-economic, 

educational, and a host of other discriminatory practices that were the result of years of 

apartheid oppresSion. 

4.1.2 Composition of the National Qualifications Framework (NQF) 

The need for creating a qualifications framework is not a uniquely South African 

phenomenon: such frameworks, which influence the South African one, already exist in 

Australia, Canada, New Zealand and Scotland (SAQA 2000c). South Africa simply aligns 

itself with international trends. 
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In my capacity as Chairperson for the Music Standards Generating Body (discussed later in 

this section) on Higher Education and Training, certain reflections arose with regard to 

qualification registration. The underlying principles of the NQF on issues of transparency 

and accountability on the part of providers of education emerged as a result of a lack of 

clarity regarding the criteria for awarding qualifications. Often within individual institutions, 

departments espoused assessment procedures leading to the awarding of qualifications on 

the basis that a shared understanding of assessment criteria existed among members of 

staff when, in practice, this was not so. Situations where qualifications were being unevenly 

awarded, both within and amongst departments, became apparent. When comparisons are 

made of the way entire institutions award qualifications, the situation is even more 

problematic. Transparency of criteria dealing with the awarding of qualifications at a national 

level was a necessity. In this context institutions WOUld, in the new structure, be held 

accountable for the manner in which those criteria are observed and, importantly, for the 

quality of learning experiences offered to students who need to meet those criteria. A 

qualifications framework, in this case the NQF, was therefore crucial to this process. 

In terms of the SAQA Act, SAQA will establish structures (referred to as bodies) to 

implement the NQF. The most important of these bodies (discussed in detail later in this 

section) are (SAQA 2oo0a): 

• 	 Education and Training Quality Assurers (ETQAs) - responsible for monitoring 

and auditing achievements in terms of national standards and qualifications and 

to which specific functions relating to monitoring and auditing of national 

standards and qualifications have been assigned; 

• 	 National Standards Bodies (NSBs) - responsible for establishing education and 

training standards; and 

• 	 Standards Generating Bodies (SGBs) - responsible for preparing draft unit 

standards (discussed later in this section) and qualifications. 

All three of these bodies form part of a hierarchical structure, in which the functions of 

ETQAs are dependent on the relevant NSBs and SGBs. 

It is beyond the scope of this research to give a detailed account of the "new" South African 

education structure, which has been well documented in government (SAQA 200Oc) and 

 
 
 



other sources22
. For the purpose of this study I have highlighted aspects pertaining to 

higher education and their relevance to this study. It should also be noted that much of the 

language used to describe the NQF and OBE is very specialized and jargonized. Local 

standards generators have coined the term "SAQA-ish" (Olivier n.d.: i), derived from the 

acronym SAQA (South African Qualifications Authority), to describe this jargon. However, 

since current curriculum documentation uses "SAQA-ish", which is a trend that seems to be 

adopted among most education stakeholders, it will be explained and used in the rest of this 

study. 

The rationale for the restructuring of the Education and Training system in South Africa 

could be viewed against the following backdrop: 

• 	 There is a need to create an equitable education and training system, which 

serves all South Africans. Such a system will need to accommodate those who 

are in conventional institutions, but also the learning needs of those who have 

not enjoyed formal education and training. 

• 	 In order to achieve significant levels of economic growth and to become 

internationally competitive, the quality of education and training will need to be 

greatly improved. 

• 	 Education and training have unfortunately been separated, both by the way they 

are organized and by the way society thinks about them. An approach is needed 

that makes education and training more flexible, efficient and accessible. 

The NQF is the answer to the integration of education and training into a single, coherent 

and unified approach. Its aim is to unify qualifications in education and training, based on set 

standards that are nationally applicable. In order to attain these objectives, the NQF clearly 

requires the use of a unifying organizing principle. The learning outcome has been identified 

as the one best suited for this purpose. This organizing principle underpins an outcomes­

based approach to education (explained in Chapter 4.2). In a sense, this approach demands 

that institutions of higher learning should produce strategic human resources. 

In many respects, this approach can be viewed as challenging the very fabric of institutions 

of higher learning, especially universities. Universities have up to now often been perceived 

22 See Reference List: E. Dixon (1999: 32-100) and A. van Loggerenberg (2000: 51-113). 
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as serving individual disciplines rather than society (White Paper on Education and Training 

1995). Internationally, however, societies, which fund universities, now require the latter to 

meet the human resource needs. 

The South African Qualifications Authority Act (Act no. 58 of 1995) established the NQF, 

upon which national standards and qualifications will need to be registered, and the SAQA 

brief is to oversee this process. The NQF consists of eight levels, grouped into three bands: 

Level 1 (General Education and Training Band); Levels 2 to 4 (Further Education and 

Training Band); and Levels 5 to 8 (Higher Education and Training Band). General Education 

and Training (GETC) deals with compulsory learning and Adult Basic Education and 

Training. The Further Education and Training Certificate (FETC) is made up of various 

certificate programmes that are on a par with the school grades ten, eleven and twelve. The 

Higher Education and Training (HET) band deals with post-secondary (post-school) studies. 

The NQF Levels indicate the pegging of qualifications offered by the providers of education. 

The qualification type can be pegged at any level, according to the requirements of the 

provider. For example, a certificate qualification can be pegged at Level 8 if a provider of 

education so desires. The structure of the NQF is illustrated in Table 4.1. 
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Table 4.1: Structure of the NQF (adapted from Van Loggerenberg 2000: 63) 
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Post-doctoral research degrees 

• Doctorates 

• Masters degrees 

• Professional Qualifications 

• Honours degrees 

• National first degrees 

• Higher diplomas 

• National diplomas 

• National certificates 

National certificates 

Grade 9 IABET Level 4 (Adult Basic Education and Training 
Levels 1 to 3) 

National certificates 

The process of registering and standardizing qualifications on the framework is made 

possible through the use of twelve Organizing Fields into which qualifications are grouped. 

These fields are presented in Table 4.2 (SAQA 2000a: 5): 
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Table 4.2: NSB Organizing Fields and Sub-Fields (SAQA 2oo0a: 5) 

NSB Organizing Fields Sub-Fields 
01 Agriculture & Nature Conservation • · • 

• 
• 

Primary Agriculture 
Secondary Agriculture 
Nature Conservation 
Forestry and Wood Technology 
Horticulture 

02 Culture & Arts • 
• 
• 
• 
• 
• 
• 

Design Studies 
Visual Arts 
Performing Arts 
Cultural Studies 
Music 
Sport 
Film. Television and Video 

03 Business, Commerce & Management • 
• 
• 
• 
• 
• 
• 
• 
• 
• 

Finance. Economic &Accounting 
Generic Management 
Human Resources 
Marketing 
Purchasing 
Procurement 
Office Administration 
Public Administration 
Project Management 
Public Relations 

04 Communication Studies & Language • 
• 
• 
• 

Communication 
Information Studies 
Language 
Literature 

05 Education, Training & Development • 
• 
• 
• 

Schooling 
Higher Education &Training 
Early Childhood Development 
Adult Learning 

06 Manufacturing, Engineering & 
Technology 

•
• 
• 

Engineering and Related Design 
Manufacturing and Assembly 
Fabrication and Extraction 

07 Human & Social Studies • 
• 
• 
• 
• 
• 
• 
• 
• 

Environmental Relations 
General Social Science 
Industrial &Organizational Governance and Human 
Resource Development 
PeoplelHuman Centred Development 
Public PoliCY, Politics & Democratic Citizenship 
Religious &Ethical Foundations of Society 
Rural & Agrarian Studies 
Traditions, History &Legacies 
Urban & Reaional Studies 

08 Law, Military Science & Security • 
• 
• 

Safety in Society 
Justice in Society 
Sovereignty of the State 

09 Health Sciences & Social Services • 
• 
• 
• 

Preventive HeaRh 
Promotive Health & Developmental Services 
Curative Health 
Rehabilitative Services 

10 Mathematical, Physical Computer & Life 
Sciences · • 

• · • 
• 

Mathematical Sciences 
PhYSical Sciences 
Life Sciences (see NSB 01 & 07) 
Information Technology &Computer Sciences 
Earth & Space SCiences 
Environmental Sciences 

11 Services · · · · · 

Hospitality, Tourism, Travel. Gaming and Leisure 
Transport, Operations &Logistics 
Personal Care 
Wholesale & Retail 
Consumer Services 

12 Physical Planning & Construction · · · · 
Physical Pl8nning, Design and Management 
Building Construction 
Civil Engineering Construction 
Electrical I nfrastructure Construction 

Music is a sub-field that falls under the Organizing Field NSB 02: Culture and Arts. 
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The Act provides for the establishment of a National Standards Body (NSB) for each of 

these Organizing Fields. The primary requirements of the NSBs are to define the boundaries 

of the field; define a framework of sub-fields; and establish Standards Generating Bodies 

(SGBs) for each field. 

• 	 The representative members (not more than thirty-six) that constitute the NSBs 

are nominated by organisations that are deemed to be "national stakeholder 

bodies with a key interest in the field" (SAQA 2000a: 8)(see Footnote 2). 

The SGBs (established by the NSBs) are required to (SAQA 2000a:10) : 

• 	 Generate qualifications and standards; 

• 	 Update and review standards; 

• 	 Recommend standards and qualifications to NSBs; 

• 	 Recommend criteria for the registration of assessors and moderators or 

moderating bodies; and 

• 	 Perform such other functions as may from time to time be delegated by its NSB. 

These SGBs should consist of not more than twenty-five representatives in total, drawn from 

key education and training stakeholders in the sub-field, various interest groups and 

specialists. At the time of this research, three SGBs for the sub-field music have been 

established: Music Industry, General/Further Education and Training, and Higher Education 

and Training. I presently serve as Chairperson of the Music SGB responsible for Higher 

Education and Training. 

4.1.3 Learning outcomes 

A learning outcome is the result of learning; it is an actual demonstration in context of what 

learners know and can do as a result of their learning. The process of standardizing and 

registering qualifications on the NQF will only be possible once all qualifications are 

registered. These qualifications have to list the outcomes learners will have to attain in order 

for the applicable qualification to be granted. 

With regard to higher education, teaching traditionally focused on areas of content 

knowledge, which was assumed to be necessary for students to perform the higher order 

tasks expected of graduates. 
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With regard to OBE, this assumption is questioned. Simply knowing or understanding 

discipline-based content alone does not enable a person to do things; instead, students 

actually have to be taught to do those things. Therefore an outcomes-based approach would 

involve using the discipline in order to educate students to achieve these learning outcomes. 

The pure understanding of disciplinary content is not an outcome. Outcomes-based 

education implies that everything (curriculum design, planning, teaching, assessing, writing 

support materials) will be developed and organized around the intended learning outcomes 

at the end of a learning programme. 

At this point it is useful to briefly tabulate the reality of the present education context and the 

vision of the new education structures in South Africa. Table 4.3 is a synthesis of existing 

institutional reality and policy intentions. 

Table 4.3: Comparison of the old and new education systems in South Africa 

One of the complaints from most employers with regard to graduates has been their lack of 

ability to work independently and to solve problems. The move towards an outcomes-based 

approach is an attempt to ensure that competencies relating to problem solving and 

independence are developed within institutions of higher education. The need to teach 

students how to solve problems will involve teaching them how to identify a problem, 

generate diverse solutions to it, test those solutions against one another and make 

recommendations on the basis of these tests. 
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Achieving the above necessitates a shift away from disciplinary content and promotes 

student interaction with each other and with the educators. The disciplinary content simply 

becomes a medium students use to achieve the outcomes of the course. 

Using learning outcomes as the organizing principle requires that descriptors should be 

written for all levels of the framework. The function of these descriptors is to order 

qualifications across all fields within the education system. Table 4.4, suggested by SAQA 

(200Od: 9), can be used as an example to describe the scope of learning at all eight levels of 

the framework. 

Table 4.4: Scope of learning according to the NQF (SAQA 2000d: 9)[sic] 

Information Processing Problem Solving IElI K.ow_ IL II I
QJINarrow ranging II Recall I01Basic Operational II ~~:~;r~cessing of readily available 

II 
Known solutions to familiar problemsatlon -r===i 
A range of known responses to familiarInterpretation of readily available3 ISome relevant theoretical problems based on limited discretion andinformation 
judgement 


Broad knowledge base 
 A range of sometimes innovative responses to BasiC analytical interpretation of a 4 incorporating some concrete but often unfamiliar problems based onwide range of data informed judgementtheoretical concepts === 
The determination of appropriate methods and !

Analytical interpretation of a wide[~ ..... '"_.... wlth procedures in response to a range of concrete I 5 substantial depth in some range of data areas problems with some theoretical elements 

The analysis, reformatting, and 
The formulation of appropriate responses to ,I[~J""-discipline withof.depthmojO'in6 evaluation of a wide range of resolve both concrete and abstract problems information 

The analysis, transformation, and 

more than one area 

Specialised knowledge of a The creation of appropriate responses to resolve 

8 
evaluation of abstract data andmajor discipline contextual abstract problemsconcepts 

The generation. evaluation, andknowIod" ,. 0 The creation of responses to abstract problems synthesis of information and concepts8 mplex and specialised that expand or redefine existing knowledgeat highly abstract levels area , I 

On examining the above table, it is useful to bear in mind that Level 6 is equivalent to a 

bachelor'S degree, Level 7. master's degree and Level 8, a doctoral degree. Descriptors in 

music. specifically. have not as yet been written. 

Translating the above into outcomes, a bachelor's candidate, for example, would need to be 

able to display knowledge of a major discipline with depth in more than one area; analyze, 

reformat and evaluate a wide range of information; and formulate appropriate responses to 
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resolve both concrete and abstract problems. Current bachelor's programmes require 

candidates to do all these things. 

Upon registering qualifications on the NQF against descriptors (see Chapter 5.1.2.9), it will 

be possible to establish that institutions are indeed meeting the standards they claim for 

their qualifications and that they are offering their learners the learning experiences which 

allow them to achieve these standards. 

One of the main criticisms of the NQF at higher education level is that the initial requirement 

that learning outcomes should be written for all courses and modules leading to 

qualifications, reduces learning to small units, which are antithetical to the goals of 

universities in particular. Due to this criticism, agreement has been reached between the 

various education role players that universities will be allowed to register whole 

qualifications on the framework. This implies, for example, that outcomes must be written for 

the "whole" Bachelor of Music (BMus) and Bachelor of Arts (BA) degrees and that the whole 

degree will then be registered. 

Learning outcomes, which are central to the aBE approach, can be classified into three 

types: 

• 	 Critical outcomes, which are designed to inform all teaching and learning 

and are embedded in all qualifications, from school through to university 

(see Chapter 4.2.4); 

• 	 Specific outcomes which are contextually demonstrated knowledge, skills 

and values; and 

• 	 Exit level outcomes, which are the contextually demonstrated end-products of the 

learning process. 

These outcomes have to be achieved in order for learners to qualify for a credit, unit 

standard, or qualification (explained below in Chapter 4.1.4). To place current research into 

the broad education context, issues pertaining to SAQA guidelines with regard to 

qualifications will now be discussed. 
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4.1.4 Qualification design 

Qualifications are the pillars around which learning programmes are designed. These 

qualifications are made up of clusters of registered unit standards that meet professional, 

entrepreneurial and institutional needs. They therefore can be "defined as a combination of 

learning outcomes with a defined purpose or purposes, intended to provide qualifying 

learners with applied competence and a basis for further learning" (SAQA 2000a: 45). 

4.1.4.1 The qualification 

In order for qualifications to be registered on the NQF, certain criteria (SAQA 2000a: 46) 

need to be satisfied. A qualification must 

• 	 Represent a planned combination/sequence of/other learning elements 
(courses/modules) that has clear purpose/s and which will provide qualifying 
learners with an overall outcome of demonstrable integrated advancement in 
education and training. 

• 	 Comply with the NQF's objectives including access, mobility, progression and 
quality. Here it is necessary to show that the critical outcomes have been 
included to enjoy a meaningful, integrated qualification that meets the challenges 
of lifelong learning and that has currency. 

• 	 Be internationally comparable, where applicable. 

According to NSB regulations (SAQA 2000a: 45), two types of qualifications are catered for: 

• 	 A qualification based on exit level outcomes and associated assessment criteria; 
and 

• 	 A qualification based on unit standards. 

The present research focuses on designing a qualification that is based on exit level 

outcomes. Discussions amongst the various stakeholders in higher education suggest that 

there is consensus with regard to qualifications based on exit level outcomes instead of unit 

standards-based qualifications. By adopting the exit level outcomes approach in this study, 

flexibility of progression within the education structure is facilitated, whereby the learner is 

allowed upward mobility (by continuing one's study toward a higher qualification) and 

transferable skills within the education spectrum toward a specialized qualification in Music 

Technology or other qualifications (Bachelor of Arts, Bachelor of Science, Bachelor of 

Engineering). 
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The qualifications based on exit level outcomes (see Chapter 1.9) and unit standards 

(explained later in Chapter 4.1.4.3) are used primarily as (SAQA 2000a: 38): 

• 	 A guide to learners; 
• 	 A guide to educators who are responsible for preparing the learning material; 
• 	 A description of the endpoints of learning (the targets towards which learning 

should aim); 
• 	 Guidelines as to what needs to be assessed, its context and the standards of 

performance needed; and 
• 	 A means of recogniSing achievements. 

From the above information it is apparent that qualifications and unit standards are of central 

importance for the development of learning programmes and assessment activities. In order 

to meet the challenge facing the NQF, an integration of both education and training (labour) 

needs to be achieved. In this manner a balance between theoretical and vocational skills 

can be accomplished. The design of future qualifications and unit standards therefore needs 

to be the result of a consultative process between all the necessary stakeholders. Figure 4.1 

illustrates this interactive process. 

Figure 4.1: The anchoring of the worlds of curriculum, professional practice and work to the 

qualification design process (adapted from SAQA 2000a: 40) 

World of 

Professional 


Practice 

(certification by 
professional 

bodies) 
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Should standards be exclusively written in anyone of these worlds (see Figure 4.1), there is 

a possibility that the would not be applicable to the other worlds. Qualifications and 

standards (centre of the diagram) act as the anchor to which the other worlds attach the 

design of their practices. The design layer lies between the standards and the world of 

practice. Professionals in curriculum design use standards for curricula, but the standards 

themselves are not curricula. Professionals in the workplace use standards to design work­

based programmes, but the standards are not these programmes; professional certification 

bodies will define their licensing requirements against standards, but these standards are 

not themselves licensing prescriptions (SAQA 2000a: 40). 

Historically, standards were written in one world. This has been the case in Music at 

institutions of higher learning (particularly universities}(see Chapter 2.5). A challenge facing 

the National Qualifications Framework is: if standards were to be written in only one of the 

worlds in Figure 4.1, then they will not be applicable to the other two worlds, resulting in 

three separate frameworks: worlds of work, curriculum (see Chapter 4.3), and professional 

practice (SAQA 2000a: 40). It follows that the transition that is currently adopted by most 

institutions of higher learning in re-structuring existing programmes. according to a generic 

template within the framework of traditional aBE (see Chapter 4.2.1), is insufficient. 

All three worlds (see Figure 4.1) will have to comply with national standards, albeit for 

different needs. The world of work needs standards for various purposes, which could range 

from performance appraisal, to recruitment criteria, to career "Iaddering", to industrial 

bargaining. In the world of curriculum, practitioners need standards against which curricula 

can be written. The world of professional practice requires standards to define competent 

practice so that professionals can be licensed to practise in South Africa (SAQA 2000a: 37). 

4.1.4.2 The credit system 

The use of credits results in horizontal and vertical mobility within the qualifications 

framework. These credits are accumulated at various stages within the education structure: 

that is, at a specific school level or by means of acquiring certain competencies that comply 

with the related unit standard and/or qualification. The level indicators used, correspond to 

those stipulated by the NQF. 
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The credit system used by SAQA (SAQA 2000a: 6) is based on the principle that one credit 

equals ten notional hours of learning. These notional hours of learning refer to the learning 

time required by the average learner to attain the required outcomes. This includes contact 

time, time spent in structured learning in the workplace, individual learning and assessment. 

Qualifications need to be made up of at least 120 credits with a minimum of seventy-two 

credits at or above the level at which the qualification is to be awarded. The remaining 

credits (forty-eight) may be obtained below and/or above the level at which the qualification 

is to be awarded. SAQA (2000a: 95-96) proposes the following with regard to post­

secondary education: 

Table 4.5: Credit allocation as per whole qualification (SAQA 1997: 15-16) 

National Certificate Minimum of 120 credits, at least 72 of which are at or higher than the 
level of the certificate 

National Diploma Minimum of 240 credits, at least 72 of which are at Level 5 or higher 

National Degree Minimum of 360 credits, at least 72 of which are at Level 6 or higher 

The design of the qualification in Music Technology, proposed in this study, is pegged at 

NQF Level 5, being the national certificate level. The design process at this level allows the 

qualification to lend itself to two differing qualification paths (see Figure 4.2): a certificate in 

its own right which serves as the foundation qualification toward a specific qualification 

(degree) in Music Technology (see Path A); and a certificate programme that could be 

treated in its entirety as an area of study within a more generalized programme in music, 

such as a BMus or BA programme (see Path B). 
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Figure 4.3 presents the relationship between qualifications, unit standards and outcomes, 

which form a core aspect within the new education structure. The vital components within 

this structure that have direct implications for qualification design will be contextualized in 

the qualification desjgn in Music Technology in Chapter 5.3. 

4.1.4.5 Composition of a qualification 

All qualifications are composed of three primary learning units, namely Fundamental, Core 

and Elective units. 

Table 4.6: Composition of a qualification (SAQA 2000b: 42-43) 

Refers to learning which "forms 
the grounding or basis needed 
to undertake the education, 
training or further learning 
required in the obtaining of a 

ification" . 

Refers to learning, which is 
"compulsory learning 
required in situations 
contextually relevant to the 
particular qualification". 

Refers to learning that is a 
"selection of additional credits at 
the level of the NQF specified, 
from which a choice may be made 
to ensure that the purpose of the 

,,,,lif1,..,,,jfi,," is achieved". 

A simpler explanation of the three learning areas would be: Fundamental learning refers to 

the learning that forms the basis for future study. In terms of the learning needs, 

fundamental learning mayor may not be fundamental to the purpose of the qualification. 

Core learning implies the transferable learning widely applicable to the field or discipline. 

Elective learning refers to more specialized learning. In most instances, "elective" and 

"specialization" are often used in the same sense. 

4.1.5 Guiding principles in qualification design 

The NSBs and SGBs are ultimately responsible to SAQA for the setting of national 

standards. Both these bodies have specific functions within the NQF. The NSBs are 

responsible for establishing education and training qualifications and/or standards and the 

recommendation of registration of qualifications, whereas the SGBs are only responsible for 

the generation of qualifications and/or standards. These bodies need to adhere to the 

principles that govern their function. Since the design of a new qualification is the focus in 

this study, the procedures of the SGBs in generating standards will be followed. Table 4.7 

lists the guiding principles in qualification design for the SGBs. 
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Table 4.7: Guiding principles in qualification design (SAQA 2000a: 14-15)[sic] 

Consultation SGBs must consult widely with those who have an interest in their area. 
Relevance Qualifications and standards must be relevant to the requirements and needs of 

all their users. 
Transferability SGBs must promote the recognition of transferable skills to assist learners who 

may need to change their learning or career direction. 
Efficiency and 
Accessibility 

SGBs must set and maintain standards, and wherever possible keep costs 
down. 

Innovativeness Standards generation is a dynamic process. SGBs must accommodate 
innovation that derives from changing technology, new products, services, 
markets, skills and knowledge in their specialist areas. 

Broad Focus SGBs must consider the impact of their planned outputs on all levels of the 
NQF. Although the focus of an SGB's standards generation may be at a 
particular level, the implications for all levels must be considered. 

Minimal 
Duplication 

It is a fundamental principle of the NQF that every qualification and standard will 
be unique. If a standard is to be used in several qualifications, users concerned 
must agree on its form, and not create their own versions. 

The qualification design in this study will aid in fast-tracking the registration of Music 

Technology as a qualification onto the NQF. The guiding principles and structure of 

qualification design required by SAQA contribute towards the construction of a conceptual 

framework that will be used to design the qualification in Chapter 5.3. 

4.2 Outcomes-based education (OBE) and critical outcomes 

The NQF is entrusted with bringing about systemic, as well as curricula change. William 

Spady (1994: 94-96), an American educationist who is regarded in education circles as one 

of the fathers of the OBE approach, makes the point that outcomes-based education is not 

only about curriculum change. It is about changing the nature of how the education system 

works, which is the guiding vision, a set of principles and guidelines that frame the education 

and training activities that take place within a system. Since OBE forms the cornerstone of 

education transformation in South Africa, I shall attempt to provide some insight into what 

education implications this philosophy has on qualification design. 

OBE and international constructs attempt to respond to the challenges of a 

relative failure of their respective workforces to cope with changing economic 
realities and to compete on world markets. This concern has led to a re­
examination of the aims and objectives of education, and, subsequently, to reform of 
curriculum and assessment (Black & Atkin 1996: ix). 
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In the South African context, OBE has been adopted as the approach for reform to address 

broader political, socio-economic and vocational issues. OBE in itself has many different 

forms. A danger that arises with these different forms is that old curricula, with their 

apartheid baggage, could be dressed up in OBE jargon. This is partly due to the generic use 

of the term OBE by the Ministry of Education, as well as by educators. Spady distinguishes 

between three broadly defined approaches: traditional, transitional and transformational 

OBE (Killen 1998: 2). The differences between these forms of OBE will now be explained. 

4.2.1 Traditional OBE 

Traditional OBE uses the existing curriculum as the starting point to formulate outcomes. 

This implies that outcomes are generated from the existing curriculum. Similar to objectives, 

outcomes are written from the existing syllabus content in traditional subjects. In this 

understanding of OBE, education planning and implementation are based on subject matter 

categories, also referred to as a disciplinary approach (Mode 1 knowledge production). The 

long-term outcomes of learning and how they relate to each other in society are not clearly 

discernable. These outcomes are therefore not generalizable to other learning areas or 

contexts outside of school (Spady 1994:18-19). My experience with the interim registration 

of qualifications on the Higher Education Music SGB reveals that most post-secondary 

education institutions that offer Music qualifications in South Africa have merely applied 

traditional OBE, re-organising their existing learning programmes according to the given 

templates required by SAQA. Since these learning programmes have been in place for 

some years now, they have been granted interim registration until 30 June 2003. In the case 

of most of these learning programmes, a generic model has been used to restructure 

existing programmes in order to obtain interim registration. 

4.2.2 TransitionalOBE 

Transitional OBE focuses on higher order competencies and their role in relating and 

potentially integrating unconnected, content-focused curriculum areas in education planning 

and implementation. Spady (1994: 193) suggests the term "interdisciplinary" (Mode 2 

knowledge production) to characterise this approach. Less emphasis is placed on particular 

kinds of knowledge and information because the curriculum design processes start with 

outcomes and not with the existing syllabi in mind. These outcomes are "relatively complex 
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... are generalizable across content areas and require substantial degrees of integration, 

synthesis, and functional application" (Spady 1994: 19). 

4.2.3 Transformational aBE 

A curriculum designed around long-term outcomes, which relate to the future life 

performance roles of learners, is referred to as transformational (Spady 1994: 18). This 

radical option, and perhaps the most complex of the three types, has been adopted in South 

Africa (Killen 1998: 2). According to the principles of the transformational aBE approach, the 

existing education system and curriculum impede the development of a new society and do 

not meet the long-term real life needs of the learners. 

The critical outcomes (see Chapter 4.2.4) that underpin this approach, describe the package 

of competencies in terms of knowledge, skills, attitudes and values, which learners will need 

in order to be lifelong learners. Spady (1994: 19) emphasises that transformational 

outcomes "require the highest degrees of ownership, integration, synthesis, and functional 

application of prior learning because they must respond to the complexity of real life 

performances". Killen (1998: 26-27) makes it very clear that these outcomes are 

performance abilities and not just content, scores, averages, percentages or credits, and 

stresses that these outcomes must drive the curriculum, not vice versa. National 

Government in South Africa proposes outcomes driving curriculum and training and the 

transformational aBE approach to bring about education transformation. Such 

transformational aBE is adopted in the design of the qualification in Music Technology 

offered in the present study. 

By striving to integrate education and training into a Single, coherent and unified approach, it 

should be possible for all learners to achieve national qualifications through a variety of 

mechanisms and delivery systems. This integration principle is to be achieved by means of 

the NQF (SAOA 2000a: 2-3). "The important thing to remember about the NQF is that its 

intention is to bring about transformation" (SAQA 1997: 2). In other words, it is not just a 

classification system for qualifications. 
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4.2.4 Critical outcomes 

One of the most significant ways in which SAQA has changed the requirements for 

curriculum design is through the development of a set of critical outcomes. The critical 

outcomes or critical cross-field outcomes adopted by SAQA support all learning 

programmes and curricula in South Africa. These outcomes express the characteristics and 

competencies that all South African learners should demonstrate, regardless of their age, 

sex, profession and status in society (Killen 1998: 7). 

There are eight critical outcomes of which the eighth includes "developmental outcomes" 

(DoE 1997: 10). These outcomes, when reached, will ensure that learners acquire the 

knowledge, competencies, attitudes and values that will allow them to contribute to their own 

success, as well as to the success of their family, community and nation as a whole (DoE 

1997:13). These critical outcomes are, as the name suggests, not dependent on or 

restricted to a speCific learning context. They represent the knowledge, competencies, 

attitudes and values, which are flexible and transferable from one context or problem 

situation to another. In these outcomes are embedded the seeds for cultivating lifelong 

learning ability. They are the formulations of the life roles to be performed by learners. 

The original eight critical outcomes proposed by SAOA (DoE 1997: 16) are reduced to 

seven in the Discussion document (Technical committee 1997: 82). The critical outcomes 

state that the learner will 

• 	 Identify and solve problems in which responses show that responsible decisions 
using critical and creative thinking have been made. 

• 	 Work effectively with others as a member of a team, group, organisation or 
community. 

• 	 Organize and manage oneself and one's activities responsibly and effectively. 
• 	 Collect, analyse, organize and critically evaluate information. 
• 	 Communicate effectively using visual, mathematical and/or language skills in the 

modes of oral and/or written presentation. 
• 	 Use science and technology effectively and critically, showing responsibility 

toward the environment and health of others, and 
• 	 Demonstrate an understanding of the world as a set of related systems by 

recognizing that problem-solving contexts do not exist in isolation. 

The developmental outcomes should be read in conjunction with the above listed critical 

outcomes. To enhance the full personal development of a learner, as well as social and 
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economic development per se, any learning programme needs to make an individual aware 

of the importance of the following outcomes (Technical committee 1997: 82): 

• 	 Reflect on and explore a variety of strategies to learn more effectively. 
• 	 Participate as responsible citizens in the life of local, national and global 

communities. 
• 	 Be culturally and aesthetically sensitive across a range of social contexts. 
• 	 Explore education and career opportunities. 
• 	 Develop entrepreneurial opportunities. 

These critical and developmental outcomes are instrumental in realising the vision of South 

African education, which is to prepare individuals to become lifelong learners. They form the 

backbone of transformational OBE. The NQF is the system of progression and articulation in 

education, which will make continued learning possible, but the critical outcomes describe 

the competencies needed to sustain a culture of lifelong learning. These outcomes 

encapsulate the real life roles that learners have to perform. Spady (1994: 21) suggests ten 

life performance roles that require complex applications of many kinds of knowledge and all 

kinds of competencies as people confront the challenges surrounding them in their social 

systems. These ten life performance roles are divided into two groups of five each 

(suggested by the dotted line in Figure 4.4). He suggests that five of the life performance 

roles deal with social and interpersonal performance roles that inherently involve 

interactions among people (Spady 1994: 69-71). These roles are indicated in Figure 4.4 

above the dotted line (Spady 1994:70): 

• 	 Listeners and communicators are to comprehend and express ideas, information, 
intention, feeling and concern for others in ways that are clearly understood and 
appreciated. 

• 	 Educators and mentors enhance the thinking, skills, performance orientation and 
motivation of others through the mediation they provide, the counsel they give, 
and the example they set. 

• 	 Supporters and contributors invest time, ideas and resources to improve the 
quality of life of those around them. 

• 	 Team members and partners contribute their efforts to collaborative endeavours 
and seek agreement on goals, procedures, responsibilities and rewards, setting 
aside personal preferences, anticipating obstacles, and supporting the 
participation of others to achieve the results. 

• 	 Leaders and organizers initiate, coordinate, and facilitate the accomplishment of 
collective tasks by perceiving and defining intended results, determining how 
they might be accomplished, anticipating roadblocks, and enlisting and 
supporting the participation of others to achieve the results. 
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Figure 4.4: Fundamental life performance roles (Spady 1994: 69) 

Team Members4......---·....... Support.... 

and 	 and 

and and 

Solvers ........._ ..._"... Designers 


Below the dotted line in Figure 4.4 are performance roles, inherently more technical and 

strategiC in character. These are the roles that individuals potentially should carry out 

entirely on their own, but which also might involve others. These include (Spady 1994: 70­

71): 

• 	 Learners and thinkers develop and use cognitive tools and strategies to translate 
new information and experiences into sound action. They might use their 
repertoire of knowledge and strategies to extend their capacities for successful 
action by assimilating, analysing and synthesizing new ideas and experiences. 

• 	 Implementers and performers apply basic and advanced ideas, information, 
skills, tools and technologies as they carry out the responsibilities associated with 
all life roles. 

• 	 Problem finders and solvers, anticipate, explore, analyse and resolve problems 
by examining their underlying causes from a variety of perspectives and then 
develop potential solutions to them. 

• 	 Planners and designers develop effective plans, methods, and strategies for 
anticipating and resolving issues and problems and for charting new courses of 
action. 

• 	 Creators and producers seek new possibilities for understanding or doing things 
and who translate those possibilities into original, workable products or 
processes that change the working or living environment. 
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Spady's life roles are similar to the critical cross-field outcomes that aim to prepare 

individuals to become lifelong learners. The critical outcomes in South Africa represent 

these life performance roles. 

From the explanation in this section (Chapter 4.2.4) it is apparent then that, when one refers 

to OBE in the South African context, one is actually referring to transformational OBE. 

With transformational OBE as the education philosophy that shapes the education structure 

for South Africa, the design of all new and existing qualifications needs to be reviewed. 

Designers of new qualifications need to take into account the new education policy and 

position these qualifications within the broader international and national context of 

curriculum and curriculum development. 

Education reform has generally been coupled with political change; this is a phenomenon 

that has occurred over years in many other countries. Therefore, the political and education 

changes manifesting themselves in South Africa are not unique. What is significant, though, 

is that education reforms need to be interpreted and critically evaluated from the broader 

perspective of curriculum theory. 

The transformation of curriculum generally has serious implications for every dimension of 

education and the role-players that deal with curriculum. Learning institutions in South Africa 

seeking to change their curriculum practice need to take cognisance of what government is 

trying to achieve through its education reforms. Since this research deals with the design of 

a new qualification, issues pertaining to curriculum and the implications thereof will now be 

examined. 

4.3 Definition of curriculum 

Since education is everybody's business, the idea of curriculum is elusive and 

epistemologically ill defined. There does not seem to be any consensus as to where 

curriculum matters end and the rest of education begins. 

As long as thirty years ago, Rule (Lewy 1991: 26) identified some 119 different definitions 

for curriculum that may be delineated along the lines of the specific and prescriptive versus 
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the broad and general (Ornstein &Hunkins 1998: 10). It is not my aim to trace the many 

changes of meaning that the concept "curriculum" has undergone, but to determine its 

meaning in the context of NQF, aBE and C2005. For this reason I have used two definitions 

to construct a working definition of curriculum for this study. The first definition by Van Rooy 

describes curriculum as "the interrelated totality of aims, learning content, evaluation 

procedures and teaching-learning activities and opportunities and experiences which guide 

and implement the didactic activities in a planned and justified manner" (1996: 92). 

The second even broader definition stated in the document issued by the South African 

national Department of Education describes curriculum as "everything planned by educators 

that will help develop the learner", including "everything that influences the learner, from the 

educators and the learning programmes, assessment criteria and extra-mural programmes, 

right down to the physical buildings" (1997: 10). These definitions suggest that curriculum is 

a planned course of study intended to bring about a behavioural change. Both definitions 

ignore the political change and transition in South Africa since 1995. This political change 

and transition resulted in a movement away from Christian National Education, as was 

epitomized by the apartheid government, toward aBE, which is the policy of the current 

government. The transition from one to the other deliberately focuses on correcting the 

imbalanced education, social and economic sectors maintained by the previous government 

prior to the 1994 democratic elections in South Africa. The international context in both 

definitions is also ignored as a significant aspect of change. Finally, curriculum needs to be 

seen as the sum total of all the activities that happen in a school. With the above-mentioned 

definitions, the covert or hidden outcomes of learning are not part of curriculum assessment. 

Therefore the working definition proposed is: 

Curriculum is considered a plan or programme for instruction and learning prepared 

in the light of national education needs, visions and goals in the milieu of 

international practices and trends which contain references to selected and 

sequenced learning content. 
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4.4. 	 Curriculum development process 

The process of curriculum development could be standardized in three key stages: planning, 

design and development; implementation; and evaluation. These three stages in the 

curriculum development process will briefly be explained. It should be mentioned that stage 

1 comprises three components: planning, design and development. 

1. 	 • Curriculum planning - refers to the way in which particular aspects of life, 

knowledge, attitudes and values are selected from the total culture of society 

(for purposes of transmission) and are put into practice. 

• 	 Curriculum design - refers to the organizational pattern of the structure of a 

curriculum. 

• 	 Curriculum development - refers to the writing of instructional objectives, 

content, activities and evaluation procedures. 

2. 	 Implementation - refers to the process of putting a change in the curriculum into 

practice. 

3. 	 Evaluation - refers to the process of studying the merit or worth of the whole of 

the curriculum. 

It should be noted that curriculum design does not necessarily precede curriculum 

development in a linear fashion. Instead, the two processes work and occur simultaneously. 

Each stage is reviewed prior to the introduction of the next stage. Therefore, the curriculum 

development process could be described as a cyclical, reflective, interactive process as 

shown in Figure 4.5. 
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Kachelhoffer (1987: 86) cites the situation analysis model, which is cyclical in nature and 

comprises primarily four components (situation analysis, objectives, learning content! 

experiences/opportunities and evaluation) as the most common model. 

According to Dixon (1998: 25), the revised "outcomes-based situation analysis model" would 

comprise: situation analysis; learning outcomes; assessment criteria, range statements and 

performance indicators replacing learning content, learning experiences and learning 

opportunities and evaluation (of the whole process). 

Using this OBe model as a framework, I propose a model in Chapter 5.2 that forms the 

basis of the qualification deSign in Music Technology. 

4.5 Summary 

The broad systemic and curricula implications for education transformation in South Africa 

suggested in this chapter indicate that the current education system needs to be radically re­

examined. The new system needs to adopt transformational OBe as its guiding philosophy 

and be underpinned by democracy, transparency, accountability, equality and accessibility 

to all learners. 

At present no clear implementation guidelines exist as to how the issue of transformation 

ought to manifest itself to bring about change within the current education context. 

Therefore, a developmental approach to transformation needs to be explored by conSidering 

traditional (disciplinary) and transitional (interdisciplinary) OBe as well. A direct move 

towards transformational OBe would have catastrophic implications for education. The new 

structure should reflect a shift towards transformational OBe that is underpinned by critical 

cross-fields and Spady's life performance roles (hereafter referred to as life roles). In other 

words, educators need to manage the continuum for systemic change in order to achieve 

the ideal of transformational OBE. 

The concepts discussed in this chapter will be used to form the basis for the conceptual 

framework for qualification design in Chapter 5.1. 
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CHAPTERS 

A CONCEPTUAL FRAMEWORK AND DESIGN OF A 

QUALIFICATION IN MUSIC TECHNOLOGY 


The purpose of this chapter is to develop a conceptual framework that identifies key 

concepts, draws relationships, and highlights meaningful interactions between the concepts 

that have emerged from the literature in preceding chapters. The conceptual framework will 

provide a foundation for the design of a new qualification (a certificate in Music Technology 

at NQF Level 5 in this case) and could also be used to critique other qualification designs in 

Music Technology. The qualification design in Music Technology will be positioned within a 

curriculum development model in order to show the relationship between the three levels of 

curriculum design, namely the design of a qualification, and the development and 

implementation of a learning programme. 

This chapter highlights the contributions of the study to education research by: 

• 	 Firstly, attempting to contextualize global trends in Music Technology to the South 

African socio-political and transformational conditions. This is sought through 

dealing with the challenges of designing a qualification in Music Technology that 

meets international trends whilst at the same time addressing the transformational 

agenda of accountability, redress and equity; 

• 	 Secondly, conceptually relating key concepts identified in the field of Music 

Technology and education policy that should guide the design of a qualification in 

Music Technology. 

• 	 Thirdly, in attempting to locate qualification design in Music Technology within a 

curriculum development framework, this study develops a holistic curriculum 

development model that includes three levels, namely the design of a qualification, 

and the development and implementation of a learning programme (for teaching, 

learning and assessment); and 

• 	 Finally, constructing an exemplar of a certificate qualification in Music Technology 

at NQF Level 5. 
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5.1 A conceptual framework 

The concepts identified in Chapters 2, 3 and 4 relating to policy and the field of study of 

Music Technology have been grouped into two broad areas: contextual and epistemological 

issues (nature of knowledge and knowledge production). Only a selection of the key 

concepts that influence the design of the qualification in Music Technology will be discussed 

in the section that follows (see Appendix 0 for a complete list of concepts). These concepts 

and trends were extracted from the review of literature in Music Technology and education 

policy and initially assembled together, after which they were separated along the lines of 

contextual and epistemological issues. The justification for the separation was to indicate 

the changing contexts in which education finds itself globally as well as nationally and to 

highlight the dynamics of the field of Music Technology. The contextual and epistemological 

issues are therefore influential in constructing a new qualification. Their impact on 

qualification design is illustrated in Figure 5.1. 

Figure 5.1: Illustration of the conceptual framework highlighting the concepts and issues that 

will inform qualification design in Music Technology 

Contextual issues 

International 
• 	 Increased use of technology 
• 	 Technology-based education 
• 	 Accountability of education 
• 	 Lifelong learning 

National 
• 	 Transformation 
• 	 Education reform (NQF, SAQA, 

Higher Education Act, White 
paper on higher education) and 
the key principles underlying 
reform 

Institutional 
• 	 Restructuring of higher 

education 
• 	 Compliance to legislation 
• 	 Accountability 
• 	 Relevance of learning 

programme to the required 
qualification 

• 	 Autonomy in designing a 
learning programme and 
curriculum 

~ 

~ 

Epistemological issues 

Nature of knowledge 
production 

• 	 Impact of CBE on 
the pedagogy of 
Music Technology 

• 	 Integration of theory 
and practice 

• 	 Applied competence 
• 	 Integration between 

foundational, 
practical and 
reflexive 
competencies 

• 	 Roles and 
competencies 

• 	 NQF level 
descriptors 

Critical cross-field 
outcomes 

 
 
 



5-3 

The interplay of the concepts relating to contextual and epistemological issues will now be 

examined in relation to the study. 

5.1.1 Contextual issues 

The contextual issues describe the international context and examine its influence on the 

national and institutional context in South Africa, with the focus on the design of a 

qualification in Music Technology. The demands made by socio-economic, cultural and 

philosophical factors globally pressurize higher education to transform. South African 

national education policy integrates these international pressures with the South African 

needs to transform society. Current education policies therefore, require institutions of 

higher learning to be accountable, relevant and to meet the needs of society (see Chapter 

1.1). 

5.1.1.1 International context 

Global trends show an increased usage of technology. The rapid developments in 

technology in the latter part of the twentieth century, particularly with regard to the Internet, 

have demanded that education systems globally take cognisance of this trend. Technology 

in education has required education systems to create mechanisms for the inclusion of 

technology-based education programmes. This can be deduced, for example, from Tim 

Berners-Lee at CERN (European Particle Physics Laboratory), who already in 1989 

facilitated the collaboration among scientists to work together on high-energy physics 

research using a specific Internet protocol (world-wide web or WWW) (Curtin at a/1998: 6). 

The ever-increasing technology-based programmes globally justify this phenomenon 

(Chapter 3.1). The impact of technology on the various diSCiplines as discussed in Chapter 

3.1 (Design, Education and Biology) and in Music in Chapter 3.2 is a clear indication that 

disciplinary knowledge as well a pedagogy is being reshaped by current technology. 

Apart from the technology explosion, higher education institutions internationally are being 

required to be accountable for the programmes they offer. In recent years there have been 

increasing calls in Western society for greater attention to be focussed on the outcomes of 

education. This phenomenon resulted from the public's calls for accountability, in that they 

wanted return on investments in education, which could be evaluated. Several countries 
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(including the USA and the UK) responded to these calls of accountability in the 1980s 

(Killen 1998:4). 

Coupled with education accountability is the issue of lifelong learning (see Chapter 4.2.3). 

This is discernable in the adoption of OBE in Australasia, countries in Europe, the Pacific 

rim and North America (SAQA 2000c: 2) in which two approaches to OBE are identified: the 

learners' mastery of some traditional academic outcomes and some cross-discipline 

outcomes (for example, working co-operatively) and the emphasis on outcomes that are 

related to learners' future life roles (Killen 1998:4). All of these global trends impact on 

qualification design in Music Technology. 

5.1.1.2 National context 

Within the national policy context, the South African Ministry of Education responds to these 

global trends (Chapter 4.1.2), by taking cognisance of the issues of technology education, 

accountability and lifelong learning. These trends are enshrined in current education policy 

documents (see Chapter 1.6.5). 

Transformation of the education system in South Africa, however, was instituted to address 

the imbalances created through the previous education system under the apartheid 

government prior to 1994 (Chapter 4.1). The NQF was instituted to bring about systemic and 

curricula change to the South African education landscape (Chapter 4.1.2). The primary 

reason behind the development of the NQF is to develop a single unified qualifications 

framework. Some of the objectives of the NQF are to have an integrated national 

framework for learning, facilitate access and mobility within education training and career 

paths, address the issues of redress and equity, and contribute to the full personal 

development of the learner. The design of a Music Technology qualification will therefore 

have to take into account all of these objectives of the NQF in order for the qualification to 

qualify as being transformational. 

In order to ensure the development of the NQF, the SAOA Act of 1995 was passed to 

enable South Africa to develop this framework. SAQA'a purpose is therefore to implement 

the NQF through: the registration of bodies responsible for establishing education and 
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training standards/qualifications, and the accreditation of bodies responsible for monitoring 

and auditing achievements in terms of such standards and achievements (SAQA 1997: 2-4). 

The Higher Education Act 101 of 1997 requires the establishing of the Council on Higher 

Education, a body whose responsibility it is to manage transformation in the higher 

education sector. A subsidiary of this body is the Higher Education Quality Committee, a 

quality assurance body that monitors the quality of learning programmes and teaching, 

learning and assessment of learning programmes towards meeting the purpose and 

competencies of the qualification. The White paper on Higher Education provides guidelines 

as to how higher education in South Africa needs to transform in terms of its structures, 

learning programmes and curriculum in order to realize the vision of national education 

policy. The Music Technology qualification will therefore have to subscribe to the 

expectations of the NQF and SAOA and ensure that it takes cognisance of the Higher 

Education Act 101 of 1997 and the transformational requirements enshrined in the White 

paper on education. 

5.1.1.3 Institutional context 

There are a number of limitations regarding Music Technology curricula offered by South 

African higher education institutions (Chapter 3.4). Although some of the South African 

Music Technology programmes reflect international trends (Chapter 3.4), they do not, 

however, take cognisance of the needs of the national job market and the expectations of 

national education policy. Several of the South African programmes are designed according 

to international curriculum trends and not particularly national ones. This raises concerns 

with regard to the issues of accountability, restructuring of higher education, compliance to 

legislation, relevance of learning programmes and autonomy in learner programmes design 

and curriculum. 

The issue of accountability is central to all aspects within the institutional context. In terms of 

an institutions management structures, all decision making in terms of curriculum, teaching, 

learning and assessment is to involve the participation of all stakeholders and be structured 

in terms of the legislative requirements. The legislative requirements are the nationally 

registered learning achievements on the NQF. However, in the case of Music Technology 

this does not exist as yet. 

 
 
 



5-6 

Policy demands that institutions address the needs of society, the community and lifelong 

learning of its learners. This requires institutions to realign its existing structures and 

curricula to the principles of transformational aBE underpinned by critical cross-field 

outcomes. The re-structuring of higher education is vital to the transformation process, in 

that the learning programmes offered are to be made accessible to all learners in 

addressing the issues of access, redress and equity. Institutions, therefore, need to put in 

place mechanisms that will ensure mobility and transferability of knowledge, skills and 

values within the institution as well as between institutions. 

Since all qualifications have to be registered on the NQF, qualifications, learning 

programmes, teaching, learning and assessment that are offered and/or take place within 

the institutional context have to take into account the qualification exit level outcomes. This 

is to ensure national standards are maintained. All learning programmes and assessment 

criteria need, therefore, to be designed against these exit level outcomes. The critical cross­

field outcomes, which contribute towards lifelong learning, are in most cases embedded in 

the exit level outcomes and assessment criteria of the qualification. For the sake of 

relevance with regards to national socio-economic, employment and education needs, the 

exit level outcomes and critical cross-field outcomes of the qualification underpins all 

institutional teaching, learning, assessment and the design of learning programmes. 

Currently, learning programmes are restricted to the specific institution at which the learning 

programme is offered, rather than responding to any national standards in Music 

Technology. 

A part of this diversity in learning programmes could be attributed to the differing notions 

surrounding the issue of autonomy. Autonomy within the higher education sector is a highly 

contentious issue, as I have discovered in my capacity as Chair of the Higher Education and 

Training 5GB for Music. Higher education institutions are required by legislation to conform 

to the transformational agenda of national education policy. The autonomy of these 

institutions would therefore lie in the domain of the learning programme and curriculum, 

which each institution chooses to offer, and not with regard to nationally registered learning 

achievements. It is therefore clear that in the case of the Music Technology, institutions will 

need to generate learning programmes and assessment criteria based on the exit level 

outcomes of this qualification in Music Technology. 
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The international, national and institutional context all impact on the design of a qualification 

in Music Technology. 

5.1.2 Epistemological issues 

The role of knowledge production is a highly contentious one, especially in view of the 

transformational agenda of policy. Since knowledge is central to the process of qualification 

deSign, the issue of knowledge production will be examined in this section, initially through 

three questions and thereafter through critical discourse. 

5.1.2.1 How is knowledge produced? 

The differing perceptions of knowledge production held by the state, labour, business, 

providers of education and training, critical interest groups, the community and learners 

produce a tension with regards to how knowledge is produced. Current South African 

education policy requires knowledge to be socially constructed by different stakeholders 

reaching consensus (Chapter 4.1). This is in sharp contrast to the institutional view on 

knowledge production (Chapter 2.1.4). Up to now knowledge production at education 

institutions internationally as well as in South Africa has been the domain of academics. 

Traditionally, academics decided what knowledge is to be included in the curriculum (an 

exclusive process). The issue of knowledge production within the proposed qualification in 

this study, will have to take into account the social construction of knowledge, which 

ultimately will need to be reflected in the design of the qualification. 

5.1.2.2 Who produces knowledge? 

Academics who view themselves as custodians of disciplinary knowledge and who have up 

to now monopolized knowledge production are reluctant participants in the transformation 

process because education policy requires knowledge production to be a socially 

constructed, inclusive process. The fear that arises amongst academics with regard to the 

social construction of knowledge is the shift from "high standards" of the disciplinary nature 

of knowledge. Ironically, I have observed through my experience as chairperson of the SGB 

for Higher Education and Training that the voices of academia and business still dominate 

the standards generation process whereas certain voices (critical interest groups, the 

community and learners) are lost or unheard through stakeholder participation. This implies 

that academics still have the major influence on what knowledge is included in the 
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qualification design, despite transformational expectations of policy with regard to broad 

consultation on issues of knowledge production. 

5.1.2.3 What knowledge is selected for the qualification in Music Technology? 

Due to the long process in forming an SGB and designing qualifications in which knowledge 

issues are discussed, this study had identified and selected knowledge to be included in 

Music Technology qualifications (Chapters 2 and 3). This knowledge is embedded in the 

roles and competencies identified later in this chapter (see Chapter 5.1.2.8). Although this 

is a limitation of the study, an attempt is nevertheless made to provide a knowledge 

foundation that impacts on the conceptual framework and which serves to guide the SGB in 

the standards generation process. 

5.1.2.4 The impact of OBE on the pedagogy of Music Technology 

The different forms of OBE (Chapter 4.2) identified in this study also impact on how a 

qualification is designed. The generic use of the term OBE by the South African Ministry of 

Education and providers of education, has led to a perception that as long as the curricula 

are deSigned with learning outcomes, they conform to national policy requirements. This, 

however, is misleading and is not what South African policy dictates. The NQF as a key 

education policy requires a transformational OBE approach whereby the outcomes and 

criteria for assessment are underpinned by critical outcomes (Chapter 4.2.4). However, the 

data in Table 3.6 suggest that current education practices in South Africa at institutions 

offering Music conform to traditional and in a few cases transitional OBE where the focus is 

on the learners' mastery of some traditional academic outcomes and some cross-discipline 

outcomes. The shift in OBE approach at these Music institutions in South Africa (Chapter 

3.4) occurs between traditional and transitional OBE, rather than transformational OBE. 

The transformational OBE philosophy requires a high level of ownerShip, integration, 

synthesis, and functional application of prior learning (referred to later as recognition of prior 

learning or RPL) because learners need to respond to the complexities of real life (Spady 

1994: 19). These transformational outcomes reflect a particular orientation to knowledge 

and to meeting the future needs of learners and of society in general. 
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5.1.2.5 The integration oftheory and practice 

The transformational aBE approach offers a dialogue between learners and the curriculum, 

where the learners interact with sources of knowledge, reconstruct knowledge and take 

responsibility for their own learning outcomes. In order to promote the skills required to 

enhance South Africa's education and economic competitiveness and help the convergence 

of general and vocational education, the transformational approach to aBE has to inform 

qualification design. The qualification design, therefore, needs to show an integration of 

theory and practice. Policy emphasizes what learners should know and be able to do. 

Currently most academic institutions still focus on the theoretical aspects of learning. These 

aspects are still highly valued, especially in university contexts. The application of this 

theoretical knowledge has not been fully exploited at such institutions of higher learning. 

Qualification design needs to show an integration of the theoretical and vocational (practical) 

aspects of learning in order to meet the transformational agenda of policy (for example, 

understanding the principles of Signal processing and applying this knowledge to a studio/ 

live context). 

5.1.2.6 Applied competence 

Policy requires qualification design to take cognisance of the world of work and the world of 

professional practice (see Figure 4.1). The competencies required in the worlds of work and 

professional practice would enable future learners to make a contribution to themselves, 

their community, society, their country and the world. Therefore the knowledge component, 

which is to a large degree extracted from the requirements of the worlds of work and 

professional practice, needs to be manifested in the world of curriculum. By doing so, 

institutions of higher learning will be accountable to all stakeholders in education. The 

applied competence of learners is therefore vital to qualification design in that learners must 

demonstrate the knowledge and skills in a real, simulated and/or authentic context. 

5.1.2.7 Integration between foundational, practical and reflexive competencies 

ane of the design features of a transformational aBE qualification is the integration of 

foundational (knowledge), practical (skills) and reflexive (evaluation/reflection) 

competencies. In the case of foundational competencies the learner will need to 

demonstrate an understanding of the knowledge and thinking which underpins the actions 

taken to solve problems, use technology, organize his/her work, work together with others, 
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seek knowledge of his/her peers, and the like. The practical competencies require the 

learner to demonstrate the ability, in an authentic context, to consider a range of possibilities 

for action, make considered decisions about which possibilities to follow, and to perform the 

chosen action. The capacity of the learner to demonstrate the ability to integrate or connect 

performance and decision making with understanding and with the ability to adapt to change 

and unforeseen circumstances and explain the reason behind these actions will underlie the 

reflexive competencies. All three competencies underpin a Music Technologist's primary 

role and therefore impact on the design of a qualification in Music Technology. 

5.1.2.8 Identifying key roles and competencies 

The selection of knowledge to be required in any qualification in Music Technology will be 

dependent on the expected roles and competencies of a Music Technologist. The overview 

presented in Chapter 3.3.3 indicates that most jobs in Music and Industry are influenced 

either entirely by, or by a core component of, Music Technology. Due to the newness of 

Music Technology as a field of study, the role and career path of a Music Technologist, both 

internationally as well as nationally, is at this point not clearly definable. It needs to be 

mentioned, however, that the Music Educators National Conference (MENC) in the USA 

(MENC 2001) has identified certain roles of the Music Technologist. Compared to the 

international roles, the MENC roles are limited, in that its focus is on three primary areas: 

Multimedia Publishing, Sound and Video Editing, and Technology-based Music Instruction 

Design. The other areas of employability are considered merely supplementary to the above 

three areas and not regarded as areas of specialization. 

With regard to the ten core components of Music Technology offered internationally (see 

Chapter 3.3.1), it is apparent that most of these components already manifest themselves 

as career specializations within the existing Music Industry. Some of these career 

specializations are very recent developments. I used the data presented in Chapter 3.3 to 

identify the eleven primary areas of career specialization (see Figure 5.2). All of these 

eleven areas focus on the core components that underpin the field of Music Technology. In 

order to clearly define the roles and competencies needed for a qualification in Music 

Technology, I set out to identify the vital career paths that impact on the Music Technologist, 

together with their job descriptions. Other career paths (Music Business, Retail and 
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5.1.2.8.3 Technician 

A person who provides technical support for music equipment and computer users. Such a 

person will install, analyse, service, trouble-shoot and configure music equipment, computer 

systems and networks, provide technical advice, and diagnose and correct music equipment 

and computer-related problems when they occur. 

5.1.2.8.4 Sound Designer 

A person responsible for the creation of a coherent and consistent overall sound style for a 

project utilizing moving images (video and film), as well as the recording, creation and/or 

transformation of sounds to this end. 

5.1.2.8.5 Composer 

A person who creates instrumental and/or vocal pieces, either to stand alone or to be 

combined with lyrics for a variety of mediums (film, jingles, video, and so forth), using a 

diversity of musical tools. 

5.1.2.8.6 Performer 

A person who specializes in the performance of music, either original, historical or cover­

version material. Such a person's marketability is determined by his or her music skills. 

His/her work may involve solo playing, accompanying other musicians, or performing as part 

of a group. 

5.1.2.8.7 Music Educator 

A person involved in educating in Music at state-aided or independent education 

establishments and/or privately. Music educators' duties are governed by the level at which 

they educate, but for the most part they introduce learners to different aspects of music, the 

music industry and varying degrees of skill study pertaining to music. 

5.1.2.8.8 Music Consultant 

A person who provides direct support to customers of the Music Technology industry. Such 

persons are involved in sales, answer questions relating to music equipment, computer 
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hardware and software, maintaining and setting up music instructional laboratories, and 

provide support in areas of Music Technology and Music. 

6.1.2.8.9 Researcher 

A person who has primary responsibility for the timely and accurate production of statistical 

analyses, technical reports and research papers. Such a person serves as an expert on 

research methodology and the structuring, managing and carrying out of research. 

6.1.2.8.10 MuItimedia Developer 

A person who works with the latest advances in desktop computer technology. Such a 

person draws on the skills of the computer programmer and the visual artist to integrate 

graphics, text, digital audio and video. 

6.1.2.8.11 Music Software Developer 

A person involved in creating, modifying and testing software programmes. These 

programmes can be either newly written or combined with or adapted from existing 

programmes. 

6.1.2.8.12 Summary of a Music Technologist's role 

Due to the diversity of roles that a Music Technologist is required to fulfil, educating in Music 

Technology will need to focus on several competency areas simultaneously, rather than 

specializing in a particular aspect of Music Technology as described above. The role of a 

Music Technologist would therefore be more one of a generalist than a specialist, where the 

Technologist requires a general knowledge and skills of all of the above-mentioned roles. 

Music Technology can therefore be regarded as a field of study that coordinates and 

synthesizes various independent areas of technology, both traditional specializations (older 

technologies, for example those related to audio recording and mixing) and contemporary 

specializations (present technologies, for example those integrating Computer Music into 

the Games Industry and Multimedia), into a single coherent field of study. The knowledge 

that needs to be considered for a qualification in Music Technology therefore includes 

theoretical knowledge and practical skills, as well as applied competence in the field. The 
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selection of knowledge for the qualification in Music Technology is therefore dependent on 

the roles and competencies identified in this section. 

5.1.2.9 Determining the level descriptors 

Having established the roles and competencies (knowledge, skills and values) in the 

previous section, it is imperative to have these competencies pegged (located) at the 

appropriate level on the NQF. The pegging of these competencies, using the level 

descriptors, will indicate depth and breadth of knowledge and skills that are necessary to 

include in the design of the qualification in Music Technology. 

Level descriptors attempt to describe the nature of learning achievement, its complexity and 

relative demand at each level of a qualifications framework. These level descriptors are 

broad, generic, qualitative statements against which specific learning outcomes can be 

compared and located. Thus, sets of level descriptors can be used in a general way to 

determine the pegging of qualifications on a framework. According to SAQA (2001: 2), these 

descriptors "describe learning across domains, disciplines, fields and learning pathways ... 

and are very general and highly abstract". 

In this research the design of the qualification in Music Technology is targeted at a 

certificate at NQF LevelS (120 credits). In order to peg the Certificate at NQF LevelS, it is 

appropriate for standards generators to view NQF level descriptors at NQF Level 4 (Further 

Education and Training Certificate), which describes the learning assumed to be in place 

prior to the commencement of this qualification, and NQF Level 6 (Bachelor's degree), which 

articulates the progression of learning beyond NQF LevelS. The NQF level descriptors 

(SAQA 2002: 39-41) stipulate the following applied competencies and autonomy of learners 

at Levels 4, 5 and 6. The qualification proposed in this study is located at NQF 

LevelS. 
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Table 5.1: Revised level descriptors for the NOF Levels 4 to 6 (SAOA 2002: 39-41)[sic] 

4 A fundamental knowledge base of the most important areas A capacity to take 
(FETe) of one or more fields or disciplines, in addition to the responsibility for 

fundamental areas of study, an informed understanding of their own learning 
the key terms, rules, concepts, established principles and within a supervised 
theories in one or more fields or disciplines. environment. 

An understanding of the organization or operating Take decisions 
environment as a system within a wider context. about and 

responsibility for 
An ability to apply essential methods, procedures and actions. 
techniques of the field or discipline; an ability to apply and 
carry out actions by interpreting information from text and Evaluate their own 
operational symbols or representations. performance against 

given criteria. 
An ability to use their knowledge to solve common 
problems within a familiar context; an ability to adjust an A capacity to take 
application of a common solution within relevant the initiatives to 
parameters to meet the needs of small changes in address any 
the problem or operating context; an ability to motivate the shortcomings they 
change using relevant evidence. find. 

A basic ability in gathering relevant information, analysis 
and evaluation skills. 

An ability to communicate and present information reliably 
and accurately in writing and verbally. 

A base main areas of one or A capacity to take 
more fields or disciplines; an informed understanding of the responsibility for their 
important terms, rules, concepts, principles and theories in own learning within a 
one or more fields or disciplines. supervised 

environment. 
An understanding of the organization or operating 
environment as a system within a wider context and in Take decisions about 
relation to society. and responsibility for 

actions. 
An ability to effectively apply essential methods, procedures 
and techniques of the field or discipline; an ability to Evaluate their own 
interpret, convert and evaluate text and operational performance against 
symbols or representations. given criteria. 

An ability to use their knowledge to solve well-defined 
problems both routine and unfamiliar within a familiar 
context; an ability to adjust an application of a solution 
within relevant parameters to meet the needs of changes in 
the problem or operating context; an ability to evaluate the 
change using relevant evidence. 

overleaf 
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Table 5.1. Revised level descriptors for the NQF Levels 4 to 6 (SAQA 2002: 39-41)[sic] 
(continued) 

The level descriptors should be understood as cumulative, that is each level subsumes the 

levels of learning achievement below it. Therefore the difference between Levels 4, 5 and 6 

shows a progression of thinking (cognition), learning, and the role of the learner in relation to 

the educator from dependence on other-regulation towards full self-regulation and from 

close supervision to creative, self-directed learning. 

5.1.3 The role of the critical cross-field outcomes on qualification design 

The final epistemological issue deals with the relationship between critical cross-field 

outcomes (Chapter 4.2.4) and the nature of Music Technology (Chapter 2.4 and 3.7). In 

critical cross-field outcomes and in the nature of Music Technology, there is a suggestion 

that their roles complement each other, in that they both function as a tool and an enabler 

(Chapter 2.3, 2.7 and 4.2.4). The critical cross-field outcomes contribute towards lifelong 

Efficient information-gathering, analysis and synthesis, and 
evaluation skills. 

Presentation skills using appropriate technological skills; 
an ability to communicate information coherently using 
basic conventions of an academic/professional 
discourse reliably in writing and verbally. 

A solid knowledge base in at least one 

A sound understanding of one or more discipline/field's key 
terms, rules, concepts, established principles and theories; 
some awareness of how the disciplinelfield relates to 
cognate areas. 

Effective selection and application of the central 
procedures. operations and techniques of a disciplinelfield. 

An ability to solve well-defined but unfamiliar problems 
using correct procedures and appropriate evidence. 

A critical analysis and synthesis of information; presentation 
of information using basic information technology. 

An ability to present and communicate information reliably 
and coherently, using academic/professional discourse 
conventions and formats appropriately. 

A capacity to 
evaluate their 
own learning and 
identify their 
learning needs 
within a 
structured 
learning 
environment. 

A capacity to take 
the initiative to 
address these 
needs. 

A capacity to 
assist others with 
identifying 
learning needs. 
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learning by empowering learners with knowledge, competencies, attitudes and values that 

will allow them to contribute to their own success, as well as to the success of their family, 

community and nation as a whole. 

The primary focus, therefore, within transformational aBE is on the desired end results of 

education, with the emphasis on outcomes that are related to learners' future life roles 

through critical cross-field outcomes. These critical cross-field outcomes are seen by the 

NQF as tools that enable the flexibility and transferability of knowledge, competencies, 

attitudes and values from one context or problem situation to another. Embedded in these 

critical cross-field outcomes are the seeds for cultivating lifelong learning. The outcomes of 

qualification design in Music Technology need therefore to marry the outcomes of the field 

with the critical cross-field outcomes. 

Using the concepts mentioned in the contextual and epistemological issues, the metaphor of 

marriage will be used to show the relationship between the design of a qualification, field of 

study (MUSic Technology) and current South African education policy. It is apparent from the 

contextual and epistemological issues discussed in Chapters 5.1.1 and 5.1.2 that an 

arranged marriage has been identified. Within this arranged marriage scenario, three 

possibilities exist. Firstly, within the education framework there is equal respect between 

both partners, where the expectations of the field of study and policy complement each 

other in qualification design. This would be the ideal case. In the second possibility, one 

partner dominates the other, thereby subduing the identity of the other. There is a danger 

that policy could dominate the field of study in qualification design. The third possibility could 

be a mismatch that results in an incompatible relationship, where policy and the field of 

study move in separate directions unrelated to each other. The present study proposes a 

qualification design that shows complementarity between the field of study and policy. 

5.2 Curriculum development model 

Qualification design is located within a curriculum development model. The proposed 

conceptual framework discussed in Chapter 5.1 through to Chapter 5.1.2.7 forms the main 

pillars of the deSign of a qualification in Music Technology. The concepts mentioned thus far 

need to be organized into some sort of system. This is reflected in the proposed model 

presented in Figure 5.3 by the author. 
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The model in Figure 5.3 has three cyclic units. The first cyclic unit is the level where the 

qualification is designed by the 8GB for Music in the Higher Education and Training Band 

(HET) for NSB 02 Arts and Culture. Since the transformational aBE approach to curriculum 

development is a design-down23 process, this study is located at the first level of the 

qualification design phase (the area above the dotted line). One cannot proceed to any of 

the other cyclic units if the first cyclic unit is not realized. 

The second cyclic unit relates to the development of the learning programme that involves 

the providers of education, that is, course designers or planners. The final cyclic unit 

addresses the issues of teaching. learning and assessment. Since outcomes are central to 

the new education framework and tie the entire curriculum development process together, 

the exit level outcomes that are illustrated between the first (qualification design) and 

second (learning programme development) cyclic units (see "outcomes" in Figure 5.3) have 

been re-illustrated between cyclic units two and three (learning programme implementation). 

This is to emphasize that all aspects of the curriculum development process need to take 

cognisance of the exit level outcomes established by the SGB. The above model reflects the 

key principle of the aBE approach. that is the deSign down principle. In the design down 

principle, the outcomes of learning against the backdrop of the critical cross-field outcomes 

need to be established first. These outcomes will thereafter need to be used to develop 

learning programmes. All teaching and learning that follow have to be assessed against 

these learning outcomes. 

During the qualifications design phase, an analysis of trends (both international and local) 

was undertaken, together with a review of international curricula, coupled with the 

examination of learner and industry needs (Chapter 3.3,3.4 and 3.5). The next step in the 

process will be to identify key roles and competencies associated with careers (see Chapter 

5.1.2.8). The analysis of these roles highlighted the knowledge, skills and values necessary 

for the qualification. Following these key roles, a title matrix (see Chapter 1.9 and 5.3.1) will 

be formulated that will be used as basis for the formulation of learning outcomes and criteria 

to be used to assess these outcomes. Once the learning outcomes have been identified, the 

purpose of the qualification will be clarified. This level of the qualification appears to be 

prescriptive, because the outcomes identified at this level affect national qualifications. 

23 Also referred to as a build-back approach where the curriculum design starts with abilities, skills, 
knowledge and attitudes that learners will have to demonstrate. It ensures that assessment is 
focussed on what the learners have achieved in relation to learning outcomes. 
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The context, critical cross-field outcomes and nature of the field (in this case Music 

Technology) will be used to determine the exit level outcomes and assessment criteria for 

the qualification. 

The SAQA parameters that will be used in this qualification are the three categories of 

learning competencies: Fundamental, Core and Elective (discussed in Chapter 4.1.4.5). 

This study focuses on the Core competencies. Fundamental competencies underpin the 

qualification, but these will not be discussed because learners would need to be proficient in 

these areas prior to gaining access to the qualification. The Elective competencies are 

optional modules from the broader Music/other disciplinary sector towards a general study in 

the discipline of Music/other discipline. To prevent duplication of these standards and 

outcomes, the competencies of the electives will not be elaborated upon in this study. The 

outcomes relating to electives will be generated under a generic Music/other qualification. 

In order to engage in a study of Music Technology, it is imperative to first have a sound 

music background, since this forms the basis for the implementation of technology. Core 

Music competencies form the integral component in most Music qualifications. This 

Certificate in Music Technology will focus exclusively on the following Music Technology 

core competencies that have already been identified in Chapter 2.2, 3.3.1, 3.4 and 5.1.2.1. 

The core competencies will form the broad titles of a matrix around which exit level 

outcomes will be generated: 

• Electronic Musical Instruments (EMI); 

• MIDI Sequencing (MS); 

• Music Notation (MN); 

• Computer-based Education (CBE); 

• Computer, Information Systems and Lab Management (CISLM); 

• Multimedia and Digitized Media (MOM); 

• Computer Music (CM); 

• Audio Technology (AT); and 

• Research (R). 

Each broad title in this matrix will be used to generate exit level outcomes (ELOs) for the 

Certificate in Music Technology. The exit level outcomes form the core of this qualification. 
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In Table 5.2, I tabulate these exit level outcomes and the composition, requirements and 

elective options that are available to learners for the Certificate in Music Technology. The 

abbreviations (in brackets) correlate the exit level outcomes with the core competencies 

(stated above). The core competencies form the basis of the Certificate in Music 

Technology. 

The specific outcomes for the core competency Internet and Telecommunications will be 

generated by the SGB for Physical, Mathematical, Computer and Life Sciences (NSB 10). In 

order to avoid duplication, these have not been generated in this certificate. However, since 

Internet and Telecommunications have been deemed compulsory by the National 

Department of Education (DoE 1997), this core competency has been categorized under 

Fundamental learning. 

Table 5.2: Qualification construction for the Certificate in Music Technology 

+ 


Engineer and produce audio products using audio technology (AT). 

Collect, analyse. nrn.i:lni;·'" critically evaluate in Music Technology (R). 

+ 
continued overleaf 

24 The term "write" is preferred as opposed to "notate" because the former includes the music 
composition/creation process as well. 
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Table 5.2: Qualification construction for the Certificate in Music Technology (continued) 

Composition, Harmony and Form, 

Fundamental + Core + Elective(s) =Certificate in Music Technology 

Therefore, the Fundamental together with the Core and some of the Elective learning 

constitute the Certificate in Music Technology. 

6.3.1.1 Title of qualification 

Certificate in Music Technology 

6.3.1.2 Rationale 

Post-secondary institutions in South Africa are entrusted with a new skills development 

initiative to meet the needs of the individual, education, industry and society. This 

qualification in Music Technology is designed to produce key players in the music industry, 

as well as contribute to the diversification of the sector. The qualification attempts to 

facilitate the process of skills development and knowledge transfer by opening access to 

Music Technology to all learners who are interested in a career in Music Technology and 

historically disadvantaged learners who have the potential to succeed in Music Technology. 

6.3.1.3 Purpose of the qualification 

Learners who have achieved this qualification will have generic competence in Music 

Technology in applying established music fundamentals, principles and methods to use 

existing technologies in the field of music to compose, write, arrange, orchestrate, perform, 

engineer, synthesize, publish, reflect, operate, explain, identify and to solve technology 

related problems. Such a qualification: 
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• Provides the learner with a basis for further learning and development in the field 

of Music Technology; 

• 	 Provides career and leaning opportunities for historically disadvantaged learners, 

who have been denied access to Music Technology; 

• 	 Satisfies the national needs of education transformation as required by civil 

society by affirming and integrating indigenous music knowledge systems; 

• 	 Addresses economic needs within the music industry in the form of the potential 

for employability, improved productivity and entrepreneurial skills; and 

• 	 Fulfils an academic need by broadening the structured music education 

framework. 

5.3.1.4 Level 

National Qualifications Framework Level 5. 

5.3.1.5 Credits 

A total of 120 credits will be assigned to the whole qualification. In order to accommodate 

prior learning, a minimum of 72 credits will have to be attained at NQF Level 5 with the 

remaining 48 credits at NQF Levels 4. This allocation will allow the majority of the adult 

learners, who are without formal qualifications and located in the Further Education and 

Training Band, access to this qualification. 

5.3.1.6 Access to the qualification 

All learners with a qualification at NQF Level 4 with Music as a major or who have the 

potential to pursue a study in Music, will be allowed access to the qualification. Learners 

who have acquired music knowledge and skills in non-formal and informal contexts at NQF 

Level 4 will have their prior learning recognized (RPL). 

5.3.1.7 Organizing Field and Sub-Field for the qualification 

Field: Culture and Arts (NSB 02) 

Sub-Field: Music. 

 
 
 



5-25 

5.3.1.8 Learning assumed to be in place 

The following competencies in terms of knowledge, skills and values are assumed to be in 

place at NQF Level 4: 

• 	 Language, Literacy and Communication; 

• 	 Basic Mathematic Literacy and Computer Literacy; 

• 	 Core music study areas (Music Performance, Music Theory, Music 

Composition). 

5.3.1.9 International comparability 

In order to check outcomes and assessment criteria, level of complexity and notional 

learning time, the learning outcomes of the Certificate in Music Technology will be compared 

with the following international qualifications to match the level of complexity in terms of 

knowledge, skills and values: 

• 	 Certificate in Music Technology Level 1 by the Technology Institute for Music 

Educators, US; 

• 	 National Certificate in Audio Visual Technology: Sound Technology by the 

Scottish Qualifications Authority; 

• 	 National Certificate in Music Technology (Level 5) by the New Zealand 

Qualifications Authority. 

5.3.1.10 I ntegrated assessment 

A combination of classroom work, essays, major projects, demonstrations and presentations 

need to be used to determine learner competence. This assessment is a continuous 

process undertaken throughout the programme. Assessors should also develop and 

conduct their own integrated assessment, pertaining to the specific and critical outcomes, in 

a manner which takes account of established assessment principles and makes use of a 

range of formative and summative assessment methods. 
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6.3.1.11 Recognition of prior learning (RPL) 

The qualification can be achieved in part or completely through the recognition of prior 

learning. It will be the providers of education who will need to establish a policy and set in 

motion procedures for the recognition of prior learning. 

6.3.1.12 Moderation 

Moderation must include both internal and external moderation of assessment at the exit 

point of the qualification. unless ETQA policies specify otherwise. Internal moderation will 

take place by the programme manager. External moderation of coursework needs to be 

undertaken by academics or persons in the music industry that have a minimum 

qualification at NQF Level 6 in the Music Technology field. Alternatively. and especially with 

regard to the current lack of qualified moderators in South Africa, recognition of prior 

learning at an equivalent of NQF Level 6 should be allowed. Any institution offering learning 

that will enable the achievement of this qualification should be accredited as a provider with 

the relevant ETQA. 

5.4 Outcomes 

The outcomes of learning that are embodied in the exit level outcomes are the important 

milestones of achievement towards the completion of the qualification. 

6.4.1 Exit level outcomes and assessment criteria 

These exit level outcomes identified in this section represent the knowledge, competencies, 

attitudes and values which are flexible and transferable between contexts or problem 

situations. For ease of reference in cross checking the exit level outcomes and range 

statements against the assessment criteria, I have listed them in Table 5.3. 
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Table 5.3: Exit level outcomes and assessment criteria for the Certificate in Music 

Technology 

Perform musical works, 
process music data, 
synthesize and edit music 
timbres using electronic 
musical instruments (EMI). 

Sequence , write 
and perform (CBE) musical 
works using MIDI related 
hardware and software. 

information systems 
(CISLM) to enable the 
integration of music and 
technology. 

• 	 Connection of two or more music devices correctly to 
communicate with each other, taking into account one's own 
safety, the safety of others and the environment. 

• 	 Performance of a melodic, rhythmic anellor accompaniment part 
using electronic musical instruments individually or with peers in a 
group demonstrating creativity and Originality. 

• 	 Improvisation of a melody, rhythm anellor harmonic progression in 
a diversity of music genres alone or in a group. 

• 	 Creation of various tunings taking into account western, 
indigenous and other cultural musical temperaments. 

• 	 Creation, synthesis and editing of timbres following systematically 
the principles of acoustics and sound design. 

• 	 Identification of strengths, weaknesses and gaps in performance, 
procesSing, synthesis and editing and provide possible strategies 
to improve further practice/performance. 

• 	 Composition of musical works embodying the prinCiples of music 
composition, theory and harmony according to a logical process 
of data input, using MIDI hardware and software. The 
compoSitions will reflect a diversity of music styles and differing 
cultural genres. 

• 	 Publish a printed music text using music notation software 
shOWing music notation design principles. 

• 	 Performance of a diversity of musical arrangements, alone or in a 
group using music software in combination with other musical 
instruments. 

• 	 Reflect critically on the process and product of sequencing, 
writing and performing identifying strengths, weaknesses and 
gaps and providing strategies for improving future actions. 

• 	 Operation of basic information systems in terms of procedures 
such as the correct connection, installation, un-installation, 
exporting, importing, creating, editing and saving of data, use of 
Music Technology equipment, software and using standard 
hardware and software manual procedures. 

• 	 Identification of possible problems in the operation and provide 
logical strategies to solve these problems heeding the safety of 
the individual and environment. 

• 	 Explanation of the possibilities of correctly connecting different 
hardware devices to Music Technology devices and taking into 
account one's own safety and the safety of others. 

continued overleaf 
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Table 5.3 (continued) 

Create and produce musical 
products by applying 
multimedia packaging 
techniques and digital 
recording principles and 
techniques (MOM). 

nal 
products, create and 
synthesize new instrumental 
timbres using computer­
based hardware and 
software and fundamental 
programming skills (eM). 

• 	 Creation of multimedia presentation in a group demonstrating the 
relationship of music to the arts and other disciplines, and taking 
cognisance of the different cultural genres. 

• 	 Explanation of the processes involved in multimedia design and 
provision of alternative approaches. 

• 	 Production of digital audio recordings according to the set 
systematic procedures for digital signal processing, storage, 
compression and decompression of audio data. 

• 	 Critical reflection on the procedures followed in multimedia 
packaging as well as digital audio production providing strategies 
for improving future processes and products. 

• 	 Composition of an original work using algorithmic composition 
software. 

• 	 Creation, synthesis and editing of new patches/instrumental 
timbres using computer software. 

• 	 Integration of new patches/instrumental timbres appropriately 
within an algorithmic composition environment to generate new 
compositions. 

• 	 Evaluation of one's own composition and instrumental timbres 
and those of one's peers in terms of standard music composition 
criteria, principles of sound synthesis, alternate composition paths 
and setting new frontiers in the field. 

• 	 Engineer an audio performance within a "live" and studio context 
correctly in terms of signal flow, prinCiples of acoustics, sound 
reproduction and enhancement and taking into account the safety 
of the audience and the environment. 

• 	 Explanation of the logical procedures and processes followed in 
sound recording, mixing, processing and mastering. 

• 	 Identification of possible problems associated with differing 
acoustic environments, audio equipment and providing 
appropriate alternative strategies for engineering of the 
performance. 

• 	 Production of a complete audio product following the principles of 
tracking, overdubbing, mixing, processing and mastering and 
considering the safety of the performer(s} as well as recording 
engineer(s}. 

• 	 Reflect on the engineering and production process and products 
by identifying strengths, weaknesses and gaps and concisely 
providing strategies for improving future actions and products. 

continued overleaf 
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Table 5.3 (continued) 

analyse, organ Definition of a problem in Music Technology clearly taking into 
and critically evaluate 
information in Music 
Technology (R). 

consideration the issues of relevance, and differing global, 
national, regional or local needs. 

• 	 Writing of a research proposal clearly indicating the purpose, 
hypothesis, critical questions, research methodology, data 
collection procedures and issues of validity and reliability of data 
with regard to the research. 

• 	 Explanation of the different approaches in research in Music 
Technology and identification of the appropriate approach within 
a given context. 

In order for a qualification to be awarded, the learner has to meet the requirements 

stipulated by the exit level outcomes. The assessment criteria provide the mechanism for 

testing whether the exit level outcomes have been met. 

5.4.2 Critical cross-field outcomes 

The Certificate in Music Technology addresses the following critical cross-field outcomes 

(CCO) that contribute towards lifelong learning and are embedded in the exit level outcomes 

and assessment criteria for the qualification: 

CC01 Identify and solve problems relating to the connection and selection of 

Music Technology equipment and software. 

CC02 Work effectively with others as a member of a team, group, 

organization, or community. 

CC03 Organize and manage oneself and one's activities responsibly and 

effectively to maintain a logical working framework. 

CC04 Collect, analyse, organize and critically evaluate information acquired 

towards achieving a specific task{s). 

CC06 Use science and technology effectively and critically in the Music 

Technology environment, through the careful selection of electronic 
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analogue/digital equipment and show responsibility toward the 

environment and others. 

ceo 8 	 Contribute to the full development of the learner and the social and 

economic development of the society at large, by making individuals 

aware of the importance of: 

i. 	 Reflecting on and exploring a variety of strategies to learn 

more effectively; 

ii. 	 Participating as a responsible citizen in the life of local, 

national and global communities; 

iii. 	 Being culturally and aesthetically sensitive across a range of 

social contexts; and 

iv. 	 Exploring education and career opportunities, and developing 

entrepreneurial opportunities within the Music Technology 

industry. 

Providers of education will be guided by these exit level outcomes and assessment criteria 

towards designing learning programmes. Although the content of these learning 

programmes will differ, all evaluation will be conducted against the exit level outcomes and 

assessment criteria. Once the exit level outcomes have been met, the qualification may be 

awarded. 

With reference to the proposed curriculum development model presented in Figure 5.1 for 

SGBs in qualification design, all five phases have been completed, namely: 

• Analysis (Chapter 3.2, 3.3, 3.4 and 3.5), 

• Identifying roles and competencies (Chapter 5.1.2.8), 

• Title matrix (Chapter 5.3.1), 

• Outcomes and assessment criteria (Chapter 5.4.1), and 

• Purpose (Chapter 5.3.1.3). 
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This concludes the design of a Certificate qualification in Music Technology at NQF LevelS 

based on the transformation requirements24 of South African education policy. The credit 

allocation (minimum of 72 credits) for the exit level outcomes will have to be established by 

the providers according to their learning programmes and weighting of the exit level 

outcomes. 

5.5 Summary 

The generation of new qualifications within the transformational OBE paradigm requires an 

arranged marriage between policy and the field of study. It is clear that national education 

policy does affect the pedagogy of the field of Music Technology. This is discernable from 

policy expectations that are met in the exit level outcomes, RPL, access to historically 

disadvantaged learners, and the qualification being relevant to the demands of industry, 

fulfilling the needs of lifelong learning. 

As illustrated in this chapter, the concepts relating to contextual as well as epistemological 

issues formed the basis of the conceptual framework that impacted on the qualification 

design in Music Technology. The new qualification had to then be located within the 

curriculum development process. This was achieved through the three-tier holistic 

curriculum development model in which the qualification design phase formed the first 

component. Using the design down process by taking cognisance of the study field, as well 

as transformational concerns as highlighted by national policy, the Certificate qualification in 

Music Technology was designed. 

24 In order to establish the transformational OBE approach one would need to compare this to the 
traditional approach so as to notice the difference. This qualification is transformational in that it: 

• 	 Integrates the worlds of curriculum, work and professional practice (see purpose of 
the qualification Chapter 5.3.1.3) and highlights the issues of relevance. 

• 	 Prepares the leaner to be employable, and enriches social upliftment. 
• 	 Adopts the transformational OBE approach that is rooted in critical cross-field 

outcomes. 
• 	 Prepares the learner for lifelong learning. 
• 	 Takes into account indigenous knowledge systems. 
• 	 Recognizes prior learning (for music this is vital). 
• 	 Provides access to learners in the informal and non-formal sector. 
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The process followed in this study shifted the standards generation process from being a 

mere technicist exercise towards an approach that is grounded in critical discourse which 

eventually produced a theory, by means of the conceptual framework for the future design of 

qualifications. The qualification design process adopted in this chapter, therefore, can be 

applied to any field of study that is located within a similar policy context. 
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CHAPTERS 

CONCLUSIONS AND RECOMMENDATIONS 

The final chapter provides the conclusions that have emerged, as a result of answering the 

research questions. Recommendations relating to these findings are suggested together 

with a final comment. 

6.1 	 Findings 

The answer to the main research question, which follows, has emerged as a result of the 

answers to the two research sub-questions below. 

6.1.1 	 Main research question: How does the nature of the field of Music Technology 

and current South African education policy contribute to the development of a 

conceptual framework that informs the design of a qualification in Music 

Technology? 

During this study, recurring concepts and issues that relate to the nature of the field of Music 

Technology and current South African education policy were identified. The concepts and 

issues were then grouped into themes that related to contextual issues (Chapter 5.1.1) and 

epistemological issues (Chapter 5.1.2). 

Emerging from the nature of the field of Music Technology internationally, key roles and 

competencies were identified (Chapter 5.1.2.8). These roles and competencies were then 

applied to the national (South African) context, which is currently in a process of 

transformation, in order to guide curriculum designers, service providers and standards 

writers. The national context in turn helps map the career directions and underlying 

competencies that are necessary for institutions to use in the design of their learning 

programmes to meet national needs and standards. 

The construction and nature of knowledge (epistemological issues) is vital to this process, in 

that all stakeholders need to make an input. Current South African education policy 

contributes by putting mechanisms in place, such as tlhe NQF (Chapter 4.1.2) and a guiding 

education philosophy, such as transformational aBE (Chapter 4.2.3) that helps transform 

the pedagogy of the field in meeting the needs of the learner, community and society. The 
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concepts and issues relating to both the field and current education policy formed the 

conceptual framework (Chapter 5.1). Since qualification design is located within the 

curriculum development process, the conceptual framework needed to be located within a 

holistic curriculum development model, which contributed towards the design of a certificate 

qualification in Music Technology (Chapter 5.3.1). 

6.1.2 	 Sub-question 1: What is the current nature of Music Technology 

internationally and as an emerging field of study in South Africa? 

The construction of knowledge in Music Technology is constantly changing to accommodate 

new innovations and technologies (Chapter 2.2) in the field. Since the field is dynamic, it 

broadens the existing boundaries of knowledge production by extending these boundaries in 

most traditional disciplines, like Music. Music Technology creates potential for the integration 

of indigenous knowledge (knowledge specific to the South African context, such as 

traditional African music and local contemporary commercial music), which has been 

marginalized in current Music Education programmes (Chapter 2.5). 

Internationally, Music Technology operates primarily through application, in that problems 

are not set within a disciplinary framework (Chapter 3.3.2 and 3.7). Technological 

development, which has given birth to this field of study (Chapter 2.2), locates Music 

Technology within an interdisciplinary context. By being interdisciplinary in nature, Music 

Technology blurs the boundaries that existed between the traditional disciplines of Music 

and Technology. Knowledge production in Music Technology operates, therefore, within this 

context. 

Owing to the vastness of the field of Music Technology (Chapter 2.1.2 and 2.2) the 

responses by music institutions in South Africa, with regard to their curriculum and the exit 

level outcomes of their Music Technology programmes, have differed (Chapter 3.4). There 

exists no national consensus with regard to exit level outcomes of South African Music 

Technology programmes. Such disparities in learning programme outcomes place 

institutional needs above national education expectations, and this is contrary to the 

requirements of national education policy. 
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Music Technology is a vast field that is dynamic in nature. Internationally as well as in South 

Africa. the interdisciplinary nature of knowledge production in Music Technology as a field of 

study extends the boundaries of traditional disciplines. 

6.1.3 	 Sub-question 2: What are the implications of current South African education 

policy for transformational qualification design? 

South African education policy requires qualifications to adopt an outcomes-based 

approach. that is, qualifications having learning outcomes as the measurable outputs of 

learning (Chapter 4.2). These learning outcomes should be underpinned by critical 

outcomes (Chapter 4.2.4) which describe the competencies in terms of knowledge. skills 

and values which learners will need in order to be lifelong learners (Chapter 4.2.4). 

Qualification outcomes therefore are the sum total of knowledge, skills and values. The 

critical outcomes help to shape the construction of a qualification. 

The contribution to the full personal development of each learner and the social and 

economic development of the nation at large (Chapter 4.1) need to be addressed in 

qualifications through generating outcomes and unit standards that are rooted in the critical 

outcomes (Chapter 4.2.4). These critical outcomes express the intended results of 

education and training in a broad and macro sense as they are integrated with personal and 

national goals and aims. They are generic and cross-curricular and are linked to all areas of 

education. as well as all spheres of life. 

Access to, mobility and progression within education, training and career paths need to be 

facilitated (Chapter 4.1). Access should be made available through allowing the recognition 

of prior learning that occurs within the non-formal and informal sectors of society so that 

learners will be allowed to progress within the education framework (Chapter 5.3.1.6). The 

measuring of competence against learning outcomes (Chapter 5.4.1), rather than 

exclusively disciplinary knowledge, allows for mobility and progression within the education 

system between institutions and changing career paths. 
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The most significant aspects of the qualification are the purpose, outcomes and assessment 

criteria. This study focussed on these aspects and illustrates how South African education 

policy informs the construction of a proposed Certificate in Music Technology. 

The purpose of the qualification, according to education policy, should specify the target 

population by indicating for whom the qualification is intended. It should also describe the 

performance achievements to be measured, that is, the key competencies and the context 

in which the qualification can be used (Chapter 5.3.1.3). In the case of Music Technology, 

the learners that are targeted are provided with a basis for further learning and development 

in the field. The qualification needs to fulfil an economic need in the form of occupational 

relevance with a potential for employability, improved productivity and entrepreneurial skills 

(Chapter 5.3.1.3). 

Learners should be assessed against these exit level outcomes, and will be allowed mobility 

and transferability (Chapter 4.1) of knowledge and skills to other institutions and career 

paths. In writing exit level outcomes, the broad competencies required in the field need to 

be identified. These broad competencies need to be combined with the critical outcomes to 

generate core competencies and applied performance for the level at which the qualification 

is located (the word "pegged" instead of "located" is used in SAOA literature). Using such an 

outcomes generation process, eleven exit level outcomes have been identified for the 

qualification "Certificate in MUSic Technology" pegged at NOF Level 5 (Chapter 5.3.1.4). In 

generating the exit level outcomes for the Certificate in Music Technology, the critical 

outcomes and objectives of the NOF with regard to integration of knowledge, skills and 

values were used. 

The assessment criteria that need to be used in order to evaluate whether the learner 

achieves the intended outcomes are closely aligned to the learning outcomes. The 

assessment criteria identify the essential evidence the assessor requires of a learner to 

prove that an outcome has been achieved. They are used to discriminate competent 

performance from that which is not yet competent. Education policy requires both the 

process and the product to be assessed. These assessment criteria need to be transparent, 

so that learners are also empowered by being able to evaluate their own performances. The 

transparency of assessment criteria also places a high level of accountability (Chapter 

4.1.2) on the part of the providers of education. 
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In order to enhance the quality of education and training (Chapter 4.1), qualifications need to 

be measured against similar qualifications internationally (Chapter 5.3.1.9). International 

comparability with regard to trends and developments within a field ensures that South 

African qualifications are at the forefront of education. 

The task facing South African education is to accomplish redress of the past unfair 

discrimination in education, training and employment opportunities (Chapter 4.1) without 

compromising quality (Chapter 5.3.1.12). The issue of redress needs to be built into the 

purpose of the qualification (Chapter 5.3.1.3), access (Chapter 5.3.1.6), recognition of prior 

learning (Chapter 5.3.1.11) and the exit level outcomes (Chapter 5.4.1). 

Risks to be guarded against when subscribing to education policy include: 

• 	 The adoption of a technicist approach to standards generation, which will result 

in the field of study acquiring a secondary status to policy; 

• 	 The vocationalizing of the field where everything is measured in terms of 

outcomes, resulting in work outputs taking precedence over the theoretical 

foundation of the field; and 

• 	 The emphasis being placed exclusively on the assessment of outcomes that 

could be measured, where reflexive competencies are undervalued, for 

example in knowledge based on creativity, as in the case of music composition, 

MIDI sequencing and graphic notation. 

The challenge to educators and standards writers therefore lies in translating the 

transformational principles into institutional programmatic realities. 

6.2 Recommendations 

The recommendations of this study are divided into sub-sections. The first two 

recommendations pertain to the findings in Chapter 6.1 that deal with standards generation 

(Chapter 6.2.1) and the general writing of learning outcomes (Chapter 6.2.2). The third is a 

general recommendation, and finally recommendations follow relating to further research. 
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6.2.1 Standards generation 

The immediate priority for standards generators in Music Technology is to construct 

complete qualifications at the levels of certificates, diplomas and first degrees. In 

constructing whole qualifications, standards generators need to standardize transformational 

learning outcomes and assessment criteria that will be underpinned by the objectives of the 

NQF at each exit level of a certificate, diploma and degree. 

The next priority would be to generate elective standards at NQF Level 4 (Grade 12) that 

are necessary to provide access to the majority of adult learners in industry with formal 

qualifications. These standards will allow prior learning to be recognized (RPL) and provide 

a basis for new learners to access Music Technology at NQF Level 5. 

Finally, a consensual approach that involves the democratic participation of all stakeholders 

is vital to the standards generating process. The advantage of such an approach, apart from 

being legitimate, is that the standards that are generated are relevant to all sectors of the 

population and will allow for flexibility in the whole qualification. This will enable post­

secondary institutions to develop learning programmes that will allow the reality of the 

context and resources (both physical and human) to be taken into account. 

6.2.2 Writing transformational learning outcomes 

When writing outcomes, one has to examine the underlying assumptions that SGBs are 

making about the nature of knowledge. Knowledge as in the case of Music Technology, 

which has been highlighted in Chapter 5.1.2, is relative, whereas traditional disciplinary 

knowledge that is still the basis of instruction at most post-secondary institutions is viewed 

as absolute or fixed. Therefore the challenge in writing learning outcomes lies in shifting the 

traditional assumption that knowledge is absolute, towards knowledge as being relative and 

dynamic in context. 

Central to the writing of transformational outcomes are the critical outcomes. These critical 

outcomes underpin the writing of learning outcomes and proposers of unit standards and 

qualifications will need to show how these are developed within each unit standardl 

qualification. The critical outcomes are vital in standards generation in that they provide the 
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broad, general knowledge, skills, attitudes and values necessary for a learner to cope with 

lifelong learning. 

In standards generation (see Chapter 6.2.1) there must be an integration of theory and 

practice; whereby a balance between these aspects within the qualification will need to be 

maintained. Theory that is acquired will need to be applied in relevant contexts. Therefore 

the assessment criteria that support the learning outcomes should be reflexive and allow 

learners to evaluate themselves and the work of their peers, apart from being assessed by 

educators/moderators. This ensures accountability on the part of all educators and learners. 

The standards generation process (see Chapter 6.2.1) should be focused on fostering 

lifelong learning, whereby learners at any stage in their learning career are allowed to pick 

up learning at the point where they left off. Learning does not stop when one finishes formal 

education; everyone should keep adding to their skills and knowledge throughout their 

lifetime. The recognition of prior learning is designed to encourage the formal 

acknowledgement of learning which took place previously. 

The danger that exists with the writing of learning outcomes is that one could easily write job 

outputs (tasks) instead of learning outcomes. The focus needs to be on the actual learning 

and not the tasks. 

The risk that education in South Africa faces is that education institutions could very easily 

"dress-up" existing education programmes in SAOA jargon and pass these programmes off 

as meeting the transformational policies of government. This results from the ambiguities 

(different perceptions about OBE) that surround policy. 

SAOA policy could be simpler; as identified in this study three issues are vital in addressing 

the new education paradigm, namely the objectives of the NOF, transformational OBE and 

the critical outcomes. 

8.2.3 Further research 

Three recommendations for further research are proposed. 

• Firstly. the Music Technology qualification designed in Chapter 5.3.1 needs to be 
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field-tested. This is necessary in order to examine whether the stated purpose, 

exit level outcomes, assessment criteria and relevant content in the Certificate in 

Music Technology are achieved through its actual implementation in the 

institutional context. 

• 	 Secondly, the issue of knowledge production in the standards generation process 

need to be examined for the sake of legitimacy, to establish which voices 

dominate in the SGB process, and which voices have a valid claim towards 

knowledge production. 

• 	 Finally, the development of a theory for standards generation in the South African 

context through a qualitative study of the process of standards writing in different 

fields is needed. This allows for future qualifications to be grounded in education 

theory and discourse rather than being a technicist response to policy 

requirements. 

6.3 Conclusions 

With regard to the main research question and three sub-questions posed at the outset of 

this study, the following conclusions are drawn: 

• 	 Music Technology is a dynamic, interdisciplinary body of knowledge that is 

socially constructed and market driven. Music Technology is therefore dependent 

on various contexts (social, economic, cultural, institutional) and conforms to 

Mode 2 knowledge production (see Chapter 3.2.8), which is largely application­

based. 

• 	 Current education policy supports technology-based instruction, which pOSitions 

Music Technology ideally despite the fact that arts-based disciplines in the upper 

education sector (above Grade 9) are being marginalized. Besides, the nature of 

Music Technology allows the field of study to spearhead the transformation 

process in education because it is current, relevant, provides access to all 

learners interested in this field, is outcomes-driven and is rooted in life roles and 

lifelong learning. 

• 	 This study has proved, in the case of the third research sub-question (see 

Chapter 6.1.3), that it is possible to let policy issues correspond with an emerging 

field of study. However, certain compromises need to be made (Chapter 5.1). 

This study did not simply accept education policy as being merely symbolic 
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statements, encapsulated in national policy documents (Chapters 1.6.5, 4.1 and 

4.2), but strived towards realistic implementation challenges in the mainstream of 

education. In doing so, this study provides a theory that could be used for 

qualification design by education practitioners and standards writers, based not 

only on education policy documentation (Chapter 4.1 and 4.2), but also on critical 

discourse (Chapters 2, 3, 5.1 and 5.2). 

Finally, the challenges facing Music Technology pedagogy would be to: 

• 	 Implement this Certificate in Music Technology; 

• 	 Design a learning programme based on the exit level outcomes of this 

qualification; and 

• 	 Implement the learning programme taking into account the pedagogical issues at 

the provider and learner level within the curriculum development process. 

On a more general level, prior to meeting the above-mentioned challenges, the institutional 

and organizational changes that are required include: 

• 	 A restructuring of present systems; 

• 	 Aligning systems to yield outcomes; 

• 	 Focus on quality management and accountability; 

• 	 Training and support; capacity building of staff; 

• 	 The development of a research culture; and 

• 	 Finally, a critical discourse in standards generation. 

6.4 Closing comment 

As a supporter of education transformation within the South African context, a researcher, a 

believer in technology-based education and a mUSician, I would like to state that it is 

important to remember that technology is not an end in itself; it is a tool through which one 

can transmit one's ideas, search for information, gain access to the world's information 

resources, and improve scholarship. Technology itself is not the end. The end lies in good 

scholarship. In the same way the network itself is not the end, but a network of learners is. 

Technology should enhance the opportunity for greater scholarship and community. 

 
 
 



A-1 

APPENDIX A: 


Questionnaire: Music Technology 
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Questionnaire - Music Technology 

Telephonically administered by the researcher to all post-secondary institutions offering music in 
South Africa - 11 June 2001 

1. 	 What type of institution are you attached to? 
a. 	 University 
b. 	 T echnikon 
c. 	 College 
d. 	 Community college 
e. 	 Other, specify ______________ 

2. 	 What is the total enrolment at your post-secondary institution majoring in music? 

3. 	 Do you offer Music Technology as a field of study? 
a. 	 Yes 
b. 	 No 

4. 	 If yes, indicate to what extent 
a. 	 Course (1 semester course/module) 
b. 	 Course (2 semester course) 
c. 	 Certificate 
d. 	 Diploma 
e. 	 Degree 
f. 	 Major in Music Technology 
g. 	 Other, specify _______________ 

5. 	 When was Music Technology introduced as a component/programme at your 

institution? --years ago. 


6. 	 What is your current enrolment for Music Technology? students. 

7. 	 How many undergraduate __and postgraduate students do you have? 

8. 	 How many hours of instruction do they receive per week? ______ 

C Devroop June 2001 
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9. What core components of Music Technology do you offer? 
a. Electronic Musical Instruments 
b. Midi Sequencing 
c. Music Notation 
d. Computer-based training 
e. Multimedia and Digitized media 
f. Internet and Telecommunications 
g. Computers, Information systems and Lab management 
h. Computer Music 
i. Audio Technology 
j. Research 
k. Other, please 

specify___________________ 

10. What background and training does the instructor have in Music Technology? 
a. Degree (Bachelor's, Honours, Master's or Doctrate) 
b. Short course 
c. Certificate 
f. Self study 
e. None 
f. Other, specify _______ 

11. 	 Is your programme currently in line with Outcomes-Based Educational 
criteria? 

a. Yes 
b. No 
c. Unsure 

12. 	 If yes, which of the following: 
a. Traditional 
b. Transitional 
c. Transformational 
d. Unsure 

13. 	 What would you say is the purpose of your programme? 
a. Educational (for teaching purposes) 
b. Industry requirement 
c. Offer an elective 
d. Other, specify _____________ 

14. 	 Have you had non-music students taking your programme at any stage? 
a. Yes 
b. No 

15. 	 Do you feel that there is a need for national standards in MUSic 
Technology? 

a. Yes 
b. No 

C Devroop June 2001 
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Follow-up questionnaire 
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Follow-up questionnaire 


Telephonic intelViews wete conducted with a sub-sample ofsix educators engaged in teaching Music 
Technology at post-secondary institutions in South Africa. Intetviews wete conducted on 30 June 
2001. The following ten questions wete asked of all six educators: 

1. 	 What are your perceptions of Music Technology in South Africa? 

2. 	 How does your Music Technology programme fit into the overall music curricula at 
your institution? 

3. 	 Is your Music Technology programme accessible to all students, music students, or 
students specializing in a component of music? 

4. 	 What is the purpose of your Music Technology programme? 

5. 	 How did you construct the curriculum for your Music Technology programme? 

6. 	 Why did you develop a Music Technology programme at your institution? 

7. 	 Did you use international Music Technology programmes as a model in designing 
your programme? 

8. 	 How is your Music Technology programme evaluated? (External, internal or 
international moderation.) 

9. 	 Does your programme have any mechanism for evaluating recognition of prior 
learning? 

10. 	 Do you see national standards in Music Technology as having a positive or negative 
impact on your programme? 

In all cases educators who articulated vague or ambiguous tesponses wete asked to elaborate on 
their answers. 
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APPENDIXC: 

The South African Music Industry Directory: 


Category list 


 
 
 



IiMUSIC 
MIDI
_lOam' 
DlYUOhllNT 
'HITIATIVI 

Please select your applicable category/ies and enter codels into SECTION 2 on entry form 

Education and Training Media Retail 1<24. SynthslSound 
AI. Adjudicator EI. Radio Stations i!.Audio Visual- Sales Modification! 
A2. Clinics E2. Interactive Media 12. Audio- Sales Accessories 
A3. Colleges EJ. intemet/Online Services 13. Case Suppliers 1<25. Voice Overs 
A4. Educators E4. Media Monitoring 14. Gifts and Novelties for 
AS. In-Service Training for ES. National Radio Stations Music Lovers Technical Services 

Classical Music Teachers E6. Newspapers 15. Intemet Music Sites Ll. Audio Visual- Hirl! 
A6. International Examination E7. Photographers (please indicate genre) L2. Audio Design 

80ard (MUSiC) E8. Publications 16. Lighting- Sales and Accoustics 
A7. Lecturers E9. Redio 8roadcast 17. Musical Instruments- L3. Audio- Hire 
AS. Music Schools Consultancies Acoustic L4. 8ackHne Equipmer.t 
A9. School Drumming EIO. Television Stations 18. Musical Instruments- L5. 8ackline Technician 
AIO. School Music and African Drums L6. Cable Accessories 

Instruments Music Publishers and 19. Musical Instruments- t7. Cable Design and 
AII. Teachers Songwriters Electric Guitars Manufacture 
A12. Technikons FI. Commercial Music and Accessories L8. Crew/Crewing 
A13. Universities Publishers 110. Musical Instruments- L9. Disco/Mobile Disco 
,-\14. Workshops F2. Composers Electronic Equipment- Hire 

F3. Jingles 111. Musical Instruments- LIO. Electronic Equipment­
Financial/Legal Services F4. Library Music Publishers Electronic Keyboards Repairs 

81. Financial Services F5. Lyricists 	 and Accessories r. ! I. Generator Hire 
82. 	 Legal Representatives Fo. Music for Films, TV, and 112. Musical Instruments- L12. Karaoke- Hire 

and Services Corporates General L13. Ughting- Design 
F7. Production MusidMood 113. Musical Instruments- t14. Ughting Engineer 


Live Events MusiC/Music Ubrary Pianos and Organs LIS. Ughting- Hire 

CL Booking Agents F8. Publishers 114. Paddi 8ags- Protective LI6. Microphones and 

C2. Catering and 8ar Services F9. Sheet Music Publishers Covers Cabling 

C3. Cultural Activities FlO. Songwriters 115. Sheet Music LI7. Musical Instruments­
C4. Event Production Hire 


and Services Public/Private Industrv Studio/Production LIS. Musical Instruments­
C5. Promoters Organisations KI. Arranger Manufacturers and 
C6. Security GI. Arts Development 1<2. Audio Duplications Makers 
C7. Festival Co-ordinators G2. 8argaining Councils 10. Audio Mastering LI9. Musical Instruments­
C8. Festivals and Exhibitions G3. Collection Societies K4. Audio Suppliers- Tape Repairs 
C9. MCs (music rights) 1<5. CO-R Buming L20. Plano Tuning 
CIO. Music Industry Events G4. Consultants and Ko. Demo Studios L21. PUblic Address System 
C11. Profiles and Personalities Special Services K7. Mastering Engineer Design Consultants 
C12. Ticketing G5. Funding Organisations K8. Mastering Studios L22. Pyrotechnics 
C13. Tour Managers G6. Government: National K9. MIDI Software U3. Radio Station Equipment 

and Services G7. Government Provincial KIO. Mobile Studios L24. Rigging 

C14. Transport and Travel G8. Information KIt. Mobile Studios Equipment L25. Rlgging- Hire 

CIS. Venue Booking Service 09. Music Archives K12. Music Video- Directors L26. Searchlights 

C16. Venues 010. Researcher K13. Music Video- Post L27. Set 8uildlng 


GIl. Resources Production Facilities US. Set Design 
Management/Marketing KI4. Music Video- Producers L29. Sound Engineers- Live 
01. Advertising Agencies Record Comeanles K15. Music Video- Production DO. Special Effects 
02. Artist Management HI. Manufacturers- Facilities 	 L31. Staging- Design 
03. 8anners 	 CO/Cassette/Record K16. Music Producers L.32. Staging- I-\ire 
04. 	 Corporate and H2. Music Distributors K17. Programmers L33. Technicians 


Promotional Clothing H3. Music Wholesalers K18. Recording Studio 

05. 	 Deslgn- Posters, CDs, H4. Record Companies Equipment 


Cassettes HS. Record Labels K19. Recording Studios 

06. Merchandising 	 K10. Rehearsal Facilities 
07. Music Ucensing 	 K.21. Samplers 
08. 	 Music Sponsorship K.22. Studio Design and 


ConsultaRCY Acoustics 

09. Posters- Distribution 	 K13. Studio Engineers 
010. Printlng- Posters, CDs, 


Cassettes 

011. Publicity and Promotion 

Ifyou wo~ld like t~ advertise in the 2Q01' sou~~African M~sic Industry Directory, Tel The MIDI Trust at: (011) 482-7037 ' :., .., 
~ • • • " ~.. ~ '-. '. ,\. ,,~.. ~ ~ 	 " "" '- r 
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APPENDIX D: 

List of concepts emerging from this study 
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List of concepts emerging from this study 


• 	 Global • 	 Global trends Contextual 
• 	 Nationalissues 
• 	 Institutional 

• 	 Music Technology as an• 	 Music Technology a field of study 
emerging field of study 

• 	 Democratization (systemic 
change, NOF, SAOA, Policy 

Epistemological • Knowledge is disciplinary 
issues • TraditionalOBe 

• 	 TransitionalOBe 

• 	 Technology as a tool 

• 	 Technology as enabler 

• 	 Nature of knowledge 

• 	 Nature of knowledge production 

• 	 National relevance 

• 	 Duplication - standardization 

• 	 Need for transferability 

• 	 Need for consultation 

• 	 Access only to privileged 
institutions but to all learners 

• 	 Little mobility 

• 	 Institutional accountability 

• 	 Curriculum reform 

• 	 Transformation of current 
educational practices 

• 	 Mode 2 - shift 

• 	 Inter-disciplinary study· Music 
Technology 

• 	 Key roles and competencies 

• 	 Market related 

• 	 No consensus with standards 

• 	 Knowledge a social construct 

• 	 Transformational OBe and 
critical cross-fields 

• 	 Technology prominence 

• 	 Relevance 

• 	 Minimal duplication 

• 	 Transferability 

• 	 Consultation 

• 	 Access 

• 	 Innovation 

• 	 Broad focus 

• 	 Mobility 

• 	 Accountability 

• 	 Curriculum impact - global, 
socio-economic, political and 
philosophical 

• 	 Mode 1 and 2 encouraged 

• 	 Promotes interdisciplinary 
study 

• 	 Applied competence 

• 	 Foundational, practical and 
reflexive competenCies 

• 	 Cognisance of worlds of work 
and professional practice 

• 	 Learning outcomes 

• 	 exit level outcomes, unit 
standards 

• 	 Integration between theory 
and practice 

• 	 National standards and NOF 
level descriptors 
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