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1. EXECUTIVE SUMMARY 
 
1.1  The study 
 
This report describes and summarises an evaluation of three modes of vocational skill development 
currently being used in Queensland.  These modes are the Formal pre-employment; Integrated and On-
the-job modes.  The purpose of this project is to provide some broad guidelines for use in the design, 
implementation and evaluation of these modes of skill acquisition.  Of particular interest within this 
study is the examination of the on-the-job mode of learning.  With the increase in demand for vocational 
skills development on-the-job modes learning are expected to play an greater role in vocational 
education, as foreshadowed by Carmichael (1992).  This mode of skill development is likely to be 
differentiated from those provisions designed for the formal learning environment - TAFE, schools or 
universities.  One of the key differences is a focus on learning not as a teacher-led process but as guided 
learning while undertaking authentic activities in the workplace.  
 
One of major outcomes of this research project addresses this emerging interest by suggesting 
guidelines for learning in the workplace.  These guidelines are contained in this report and also stated 
succinctly in the accompanying document - Learning is Working When Working is Learning - a guide 
to workplace learning. 
 
Modes of skill development 
 
The three modes of skill development addressed in this report are as follows.  In the formal pre-
employment mode the learner initially attends college or university full-time then moves into the work 
force to develop and apply their skills within the workplace.  The integrated mode, is typified by 
apprenticeships and traineeships with their integration of formal learning experiences at a TAFE 
college or private provider with on-the-job learning experiences.  The third mode is learning on-the-job 
which has no formal component in the learning process.  This form of learning usually takes place as 
part of normal work practice. 
 
The research project surveyed 250 skilled workers and interviewed over forty others.  The surveys and 
interviews were undertaken to gauge perceptions about the nature of the skilled work, the attributes of 
skilled workers and how these workers had acquired and maintain their skills.  This included a 
determination of the types of knowledge, skills and attributes which should be the goals of skill 
acquisition processes.  The primary focus for data gathering was related to how the respondents had 
acquired their skills; what was useful about that skill acquisition process; how it could be improved and 
what was the ideal way of acquiring skills for their type of work.  Current research and theory into 
learning and the development of expertise was used to analyse the responses to the survey and the 
interview transcripts.   
 
The evaluatory framework used within this study is a socio-cultural theory of learning.  In this view of 
learning the activities of individuals are organised by a culture of practice - which is socially and 
historically derived.  For instance, how skilled workers perform complex tasks is influenced by an 
approach to work which has a practical rationale implicit in workers' action.  How they perform tasks 
is not just an arbitrary process but is part of a culture of practice which is developed and refined by 
application.  This theoretical base emphasises the importance of the external contributions to thinking 
and acting.  It stresses the role that expert others and peers, the culture of work practice, and the utility 
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of learning tasks play in the development of the skills and attributes associated with expert practice.  
The body of research supporting this theory of learning is driving current thinking about learning and 
the development of expertise. 
 
 
1.2 THE OUTCOMES 
 
This report is one of three documents associated with the outcomes of this research project.  A 
supporting document contains a collection of transcripts of interviews by skilled workers about what it 
means to be skilled, how they acquired their skills, and have gone on to maintain those skills.  AS 
mentioned above the final document - Learning is Working When Working is Learning - a guide to 
workplace learning is a set of principles and guidelines for considering on-the-job learning 
arrangements.  This guide is specifically intended to be used by organisations involved in developing, 
implementing and evaluating work-based learning processes, such as those sponsored by the Training 
Development Program which is managed by the Office of VETEC. 
 
Details of the research methodology, theoretical base and analysis of data are contained within the 
report.  In this executive summary the overall findings are stated with reference to the three modes of 
skill development.   
 
1.2 Nature of skilled work 
 
Respondents to both the survey and interviews were asked to indicate the nature of their work in two 
ways, firstly by stating what it meant to be skilled worker in their area of work, and secondly by 
responding to the Mayer Key Competencies and two additional items designed to determine the level of 
cognitive activities. 
 
1.2.1 Broad Characteristics of skilled workers. 
 
The responses to the survey question were categorised into `knowledge about', `knowledge how', 
affective attributes (values & attitudes) and external endorsements of skills.  The respondents weighted 
 `knowledge how' (propositional knowledge) as being the most significant knowledge type with 44% of 
the responses.  This was followed by affective attributes with 34% of the responses followed external 
statements of endorsement with 13% and `knowledge about' (propositional knowledge) with 9% of the 
responses.  The low rating of propositional knowledge was quite significant for two quite separate 
reasons.  Firstly it implies that skilled workers are either dismissive or unaware of the role that 
conceptual knowledge plays in skilled work.  Secondly, this is the type of knowledge that formal 
learning settings (TAFE, schools and universities) are reportedly best at developing.  The strong rating 
given to procedural knowledge is expected, however the significant role of the non-cognitive attributes 
such as values and attitudes is quite significant.  Provisions of vocational education need to develop all 
three knowledge types and attributes.  Significantly, 78% of the responses related to knowledge types 
and attributes that are usually seen as being best developed in the workplace.   (see section 5.2) 
 
The responses to the Mayer Key competencies and cognitive structures also produced some significant 
findings.  Breaking the respondents into work types (`unskilled', non-trade skilled, trade and 
professional) comparisons of work types was undertaken.  Much of the findings were predictable in 
terms of differentiation between work types.  However, some of the significant outcomes were as 
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follows.  Professionals reported working with others as being something they did less frequently than 
other groups. Over 80% of `unskilled' workers  stated that working in teams was something they do 
`most of the time'.  This finding suggests the need for skill development provisions to prepare learners 
to work closely with others in the workplace.   What was also significant was the lack of differentiation 
across work types in the higher order activities of problem-solving and transferring skills to new 
situations.  The `unskilled groups reported they undertake such activities at the same level of frequency 
than professionals.  These responses questions some assumptions within the Australian Standards 
Framework (ASF) as the type of workers categorised at low levels in the ASF reported work activities 
indicative of much higher levels.  Another significant outcome was the widely reported role that 
learning in the workplace played in developing the range of key competencies and cognitive abilities.  
Respondents identified this mode of learning as the predominant source of their skills.  (see section 5.3) 
 
Recommendations arising from the study relating to the three methods of skill acquisition are now 
stated. 
 
 
1.3.1 Formal Pre-employment Mode - Recommendations.   
 
A comprehensive evaluation of the effectiveness of formal learning provision is outside of the scope this 
study.  However, it is possible to make some broad recommendations which result from analysis of the 
data.  These are as follows: 
 
 A. This mode of skill development would be enhanced by providing learners with authentic 

experiences of how the skills they will learn in the formal setting are applied outside that 
setting.  The utility of this recommendation is that the learners may then best be able to develop 
useful and effective conceptual models and understandings of how the propositional knowledge 
they learn in the formal setting is applied and proceduralised. 

 
 The data indicates that some initial authentic experiences would be useful to avoid learners 

conceptualising vocational tasks in terms of what they see and experience in formal learning 
institution because these conceptions are not authentic and may lead to inappropriate 
understandings.  This initial exposure to authentic experiences should be maintained 
throughout the formal pre-employment mode if possible.  Such arrangements should assist the 
development of robust conceptual models of action (Lave, 1990), maximise transfer of learning 
(Pea, 1987).  These arrangements should reduce the confusion and shock that many learners 
experience as they move to apply their skills in the workplace.  Understandings required to be 
successful in formal learning settings appear to be different than those understandings required 
to be successful in the application of skills in the workplace. 

 
 B. While the use of simulated environments within formal settings, such as training restaurants 

and hair-dressing salons, are welcome aids for learning - the socio-cultural basis for cognitive 
development within these environments is still substitute.  The learner will be aware of whether 
they are in either a workplace or a formal learning setting and the development of their 
understanding will be predicated upon the exigencies of the particular setting.  Learners 
reported a prior concern with meeting the requirements of the setting which took precedence 
over developing useful knowledge for their vocation.  Although learning experiences in these 
substitute environments are useful they should not be confused with authentic occupational 
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experiences. 
 
 C. Given the inherently substitute nature of the formal learning setting teachers should stress 

approaches to learning which emphasise the development of procedural knowledge and self-
regulating approaches to learning, preferably through practical activities.  Models of 
instruction such as cognitive apprenticeship (Collins, Brown & Newman, 1989) and reciprocal 
teaching (Palinscar & Brown, 1984) could be considered.  Equally, approaches suggested by 
Stevenson & McKavanagh (1991) which emphasise student initiated and regulated approaches 
to learning should be recommended as part of the formal pre-employment mode of learning. 

 
 
1.3.2 On-the-job Mode - recommendations 
 
It is recommended that as a result of synthesising current research and the outcomes of this study that 
the following be advanced as principles for the development, implementation and evaluation of on-the-
job learning arrangements. 
 
 A. It is recommended that learning on-the-job has the potential to develop the range of 

propositional, procedural and conditional knowledge required of expert performance. 
 
 B. The achievement of this goal may be best realised through learning processes that:- 
 
  . provide access to a range of authentic vocational activities which allow the learner to 

experience both the process and product of their actions. (This will assist with the 
development of conceptual models of the task and task structures). 

 
  . encourage self-initiation and regulation through engagement in relevant tasks which 

are purposeful in goal achievement. 
 
  . provide access to an expert or a range of experts. 
 
  . provide access to a range of other learners, by which the learners can compare their 

own performance. 
 
  . allows sufficient time for the learner to become orientated and experience cognitive 

developing activities. 
 
 C. The on-job learning processes should be modelled on the use of observation, coaching and 

increasing autonomy of practice as characterised by the traditional apprenticeship method of 
learning.  This approach to guided learning has the ability to develop conceptual models of 
tasks, procedural knowledge and extend the propositional base which is generative of deep 
conceptual understandings. 

 
 D. However, use of this apprenticeship approach may not be ideal for many work situations, 

particularly for isolated workers or situations which lack access to available expertise.  
Variations of the apprenticeship model using an external elaboration of task structure and task 
completion, associated with guidance on how completion can be achieved could be considered 
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to assist with the development of appropriate knowledge types and attitudes. 
 
 E. The development of the learners' conceptual understanding of both the process and product 

of an occupation or work type is reported as being highly facilitative.  Observance by the 
learner, of the nature of the settings activities and products would seem to be a useful base for 
the development of this conceptual understanding. 

 
It would seem that learning in the workplace has a significant potential as learning mode if the 
recommendations stated above about the management of learning experiences are considered. 
 
1.3.3 Integrated Mode - recommendations 
 
It is proposed that the following recommendations be considered concerning the integrated approach to 
acquiring vocational skills. 
 
 1.  That the arrangements for this mode of learning is seen in its entirety rather than two 

separate provisions.  While this may sound trite and obvious the significance of the experiences 
of the learners as they move from one setting to the other needs to be considered.  Where this 
mode appears to be most valued is when clear links are established between the two settings. 

 
 2. The theoretical principles taught in the formal learning setting may benefit from an 

explication which purposefully links them to activities the learners are engaged in or are able to 
observe in the workplace.  It is probably more practical, realistic and appropriate for deliberate 
interventions to ground theory to occur in the formal learning setting.  However, a conscious 
effort should be made to provide an authentic context to ground theory and enhance the 
outcomes.  In essence it is recommended that the understanding of theoretical principles will be 
enhanced if they can be specifically related to activities within the workplace that the learner 
can experience. 

 
 3. That workplace learning arrangements such as those detailed in the on-the-job learning 

provision be enacted. 
  
 4. That the effectiveness of the formal learning setting may be dependent upon the professional 

qualities of a teacher who understands the requirements of effective vocational practice and is 
able to use non-directive approaches which will allow learners to develop robust conceptual 
understandings of vocational practice.  These are most likely best achieved through learning 
experiences that press students into higher order thinking which includes self-regulation and 
self-monitoring activities. 

 
 
1.4 Conclusions 
 
These recommendations and their more detailed explanation below provide guidelines for both policy 
makers and practitioners.  The recommendations are based on a comprehensive research strategy which 
is supported by a broad sampling of types of Queensland workers.  The study has a range of 
implications for vocational education and training policy.  Firstly, assumptions about the nature of 
`unskilled and semi-skilled' work has been challenged.  These types of work are reported as being far 
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more complex than are currently acknowledged.  Secondly, consideration of learning experiences that 
develop values and attitudes appropriate to expert work practice needs to be considered.  Each 
vocational area has a culture of practice which guides activities.  Learning experiences need to address 
the values and attitudes appropriate to the culture of practice.  Thirdly, while each mode of skill 
development is characterised by specific qualities and contributions to learning the over whelming 
support of the utility of workplace learning should not be dismissed as being inevitable or usual.  The 
specificity and detail of responses to learning in the workplace provides support to what current 
research is increasingly inferring - that authentic settings provide the learner with a combination of 
attributes and experiences that are difficult to simulate and perhaps impossible to emulate.  
 
This report is framed by an appreciation of the significant role that social and physical context plays in 
learning processes and particularly the development of vocational expertise.  It is anticipated that this 
report will revitalise discussions about learning in vocational education and promote some variance 
with current practice.  It is also hoped that the recommendations be used to inform policy making 
within vocational education and provide guidelines for practitioners. 
 
2. INTRODUCTION TO STUDY 
 
A successful research project should be useful in three ways.  Firstly, it should contribute to 
knowledge.  Secondly, it should assist with policy-making decisions. Thirdly, it should be of use to 
practitioners (Tescht, 1991).  This report is a description and an analysis of a research project which 
examined three common modes of vocational skill development currently being used in Queensland.  
The report contains an analysis of the study, its conclusions and recommendations.  The report makes 
some broad recommendations about the modes of learning using data provided by a range of skilled 
workers.  The outcomes of this research should be useful for policy makers in determining how to 
maximise the opportunities for learning provided by the three modes of skill development.  Equally, the 
study should provide vocational educational practitioners with guidelines for developing, implementing 
and evaluating programs of vocational education.  The study itself also makes a contribution to our 
understanding about the nature of skilled work and how people acquire vocational skills.  The study 
sought the perceptions and preferences from a wide range of skilled practitioners.  These responses 
have been synthesised with current research and theorising within the sociological orientations of 
cognitive science.  The report concludes with broad guidelines for the development, implementation and 
evaluation of vocational education programs.  
 
This report is one of three documents associated with the outcomes of this research project.  A 
supporting document contains interview transcripts of skilled workers discussing what it means to be 
skilled, how they acquired their skills, and have gone on to maintain those skills.  The final document is 
a set of principles and guidelines for considering on-the-job learning arrangements - Learning is 
Working When Working is Learning - a guide to workplace learning.  This document is specifically 
intended to be used by organisations involved in developing, implementing and evaluating work-based 
learning process such as those sponsored by the Training Development Program which is managed by 
the Office of VETEC. 
 
 
2.1 Three modes of skill acquisition. 
 
The three modes of skill development referred to in this study are the integrated, formal pre-
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employment and on-the-job modes.  Although these broad descriptions are used variations within 
these modes is acknowledged.  However, these three distinct modes of skill acquisition provide a basis 
for analysis and comparison.  Two of these modes, integrated and formal pre-employment are the focus 
of extensive public funding. 
 
The first of these modes, the integrated mode, is typified by the integration of formal learning 
processes at a TAFE or private training college with on-the-job learning experiences.  This mode is best 
illustrated by the apprenticeship and traineeship models of skill development.  In these models the 
student attends college on either a day-release or block-release basis while being a paid employee.  
These periods of release are framed by extensive on-the-job experiences for the learner.  This approach 
is being foreshadowed in Carmichael as the preferred option for the universal vocational certificate for 
vocational skills development (Carmichael, 1992).  Variations of this model exist, such as an employee 
attending courses in their own or their employer's time but, without the structured arrangements of 
apprenticeships or traineeships.  
 
A qualification for the integrated approach is that the learner is employed and undertakes occupational 
duties linked to the skills and knowledge required to be being developed by the novice.  The differences 
between the learning experiences of both apprentices and trainees through their integrated mode of 
learning can be contrasted with the experiences of pre-vocational students who are not employed and 
attend TAFE in the formal pre-employment mode.  The apprentices have learning experiences within 
both the formal learning environment and the workplace, whilst the latter group's experiences are 
mainly restricted to the formal learning environment - the TAFE college. 
 
In the formal pre-employment mode the learner attends college or university full-time and then goes 
into the work force to apply the skills within the workplace.  This approach is characterised by most of 
the non-trade initial preparation courses in TAFE such as Associate Diplomas.  Upon completing their 
formal studies the graduates seek employment.  This mode is also common to higher education.  Some 
organisations employing newly graduated students have structured arrangements for newly appointed 
employees to integrate their formal learning with their occupational activities.  Typical of this approach 
is graduate development schemes in large corporations.  However, these sort of arrangements appear to 
be the exceptional rather than the typical situation.  
 
The third mode is learning on-the-job which has no formal component in the learning process.  This 
mode of skill development is commonly used in a wide range of occupations throughout Queensland, 
such as process and production work, sugar milling, retail, rail, hospitality, coal mining, bulk handling, 
food preparation, etc.  This mode is characterised by employees gaining skills on-the-job informally.  
With workplace reform and the advent of remuneration and career pathways based on the acquisition of 
skills this mode of skill development is being seen as an accessible option for learners in many industry 
sectors. 
 
These three modes of skill development will be referred to in this study as the integrated mode, the 
formal pre-employment mode and, learning on-the-job.  This study builds on earlier work conducted 
within the coal mining industry of central Queensland (Billett, 1992) in which skilled workers reported 
that for learning processes to be effective they had to be pertinent to the activities, culture and social 
relations within a mine site.  Instructional processes and instructors which lacked these were likely to be 
disregarded, unless the skilled workers perceived some specific and prized knowledge may be acquired. 
 For instance, vendor training associated with recently purchased equipment was valued in terms of 
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how the equipment worked.  It was not valued in terms of utilising the equipment optimally because the 
greater expertise resides in the setting (Billett, 1992).  The perceptions and preferences of the skilled 
workers is congruent with a developing and unifying body of learning theory which suggests that 
thinking and acting has a socio-cultural basis. 
 
The two key elements being examined in this study are the learning experiences provided to students in 
both the formal learning setting and the workplace.  In the integrated mode the student experience both 
of these settings as part of the formal learning arrangements.  In the formal pre-employment mode the 
learner usually experiences each of these elements in sequence, with the formalised learning 
arrangements comprising the formal learning setting element.  In contrast the learning on-the-job mode 
rarely has a formalised structure and the learner's experiences are restricted to the workplace.  
Consequently, a key question for this study is "What are the conditions which can maximise the 
contributions of the on and off-the-job elements of learning experiences and any interrelationship 
between these elements?  This question is addressed in the description of the research activity and its 
findings outlined below. 
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3. METHODOLOGICAL AND THEORETICAL FRAMEWORK 
 
The research design adopted both qualitative and quantitative approaches to data collection and 
analysis.  This was achieved through the use of both a questionnaire-based survey and structured 
interviews.  The survey instrument was designed and developed to gather information about skilled 
work and the acquisition of skills.  Approximately 250 skilled people responded to the survey providing 
a solid base of data for analysis.  In addition, 42 skilled practitioners were interviewed to gain a greater 
depth of understanding, about the nature of skilled work and how skills are acquired.  By comparing the 
responses to the two methods of data gathering a more coherent understanding of how skilled workers 
have acquired and developed their skills may be forthcoming. 
 
3.1 The Survey. 
 
A questionnaire (see appendix one) was developed, trialled, refined and disseminated to a range of 
industry settings and groups of skilled workers.   
 
The questionnaire sought to elicit the following information:- 
 
 · the nature of the work the respondent was undertaking (mainly for categorisation purposes) 
 
 · what it means to be a skilled worker in that type of work (what sort of skills, knowledge & 

attributes are required of a skilled worker) 
 
 · the nature of the respondent's work activities and how the skills were acquired to undertake 

those activities (to gain a more fine grained analysis of work and skill development)  
 
 · which initial method of skill development had each respondent accessed (mainly for 

categorisation purposes) 
 
 · what the respondent perceived to be useful about this mode of skill development, and how it 

could be improved 
 
 · what the respondent believes is the best way of acquiring skills to become a skilled worker in 

their occupational area. 
 
The questions concerning the work activities (Q.3 - appendix one) are taken directly from the Mayer 
Key Competencies (Mayer, 1992), with the two final items being used to determine cognitive processes, 
such as the use of specific procedural knowledge and higher order transferable knowledge.  The 
analysis of the data collected may also be useful for deliberations on Mayer key competencies and 
considerations of the utility of the Australian Standards Framework (ASF).  
 
The questionnaire is a fairly demanding instrument because of the nature and range of information 
being elicited.  It aimed to gather information that is qualitative as well as purely quantitative - hence 
the combination of `open and closed' responses.  The responses from the survey were all coded for 
statistical analysis through the SPSS statistical package. 
 
Approximately 550 questionnaires were distributed to a range of industry settings in secondary 
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processing (Queensland Magnesium, Australian Paper Mills, Laminex, ACI) the hospitality industry 
(Sheraton, Hilton, Pan Pacific), retail (Woolworths - metropolitan and country) and railways 
(Queensland Rail).  A supplementary group of forty skilled persons were surveyed to assist with 
sampling from tradespersons and para-professionals.  Of the questionnaires distributed 249 responses 
were returned and coded by a research assistant for statistical analysis.  Two sites indicated that the 
survey instrument was too complex for their work force.  Approximately twenty five returned 
questionnaires were discarded.   
 
Whenever an industry setting was being used a process was established to inform the work force about 
the purpose of the survey and facilitate a collection of instruments that was confidential.  The usual 
method was to appoint a site co-ordinator and provide sealable envelopes with each instrument.  This 
allowed the respondents to return the instrument in a sealed envelope to the co-ordinator who then 
forwarded the total responses to the researchers at Griffith University.   
 
3.2 Interviews. 
 
Two research assistants conducted interviews of skilled workers.  The range of subjects' occupations 
was quite deliberately wide to gain a diversity of insights (see appendix three).  The interviews aimed to 
gauge individual perceptions about these skilled workers' experiences with and perceptions of how they 
acquired and continue to develop their skills in a wide range of occupations.  The respondents were 
required to have had a least five years experience in their work areas.  Exceptions were made in some 
cases.  Although requests about the level of experience of interviewees was made to employers these 
were not always addressed within the work settings were some interviews took place.  The length of a 
typical interview was forty five minutes.  The transcripts from the interviews have been word-processed 
verbatim for analysis.  One research assistant used short-hand to record the responses, the other used a 
tape recorder.  See appendix two for interview questions, and appendix three for occupations of 
interviewees.   The collection of transcripts from these interviews is one of the three report documents. 
 
3.3 Theoretical Framework 
 
In order to effectively examine the data from the survey and interviews it is necessary to briefly 
describe the theoretical used in the study.  The theoretical framework is considered a tool by which to 
`work with' and `work through' the information and to reach some conclusions that are consistent and 
comprehensive.  The particular analytical tool that has been selected for this report is a learning theory 
which emphasises the socio-cultural contribution to learning and acting.  This theoretical framework 
combines understandings about knowledge types and structures drawn from cognitive science with 
socio-cultural contributions to learning and acting from sociology and cultural psychology.  
Consequently, this framework provides a linkage between the internal structures and workings of the 
mind and the external contributions to thinking and acting.  This framework reflects current research 
within cognitive learning theories.  Key concepts of the framework will be used in the analysis of the 
data and generation of recommendations.  These concepts are as follows:- 
 
 Cognitive structures (Anderson, 1982; Evans, 1991; Stevenson, 1991) and non-cognitive 

attributes will be used to examine the nature of skilled work.   
 
 The apprentice learning process illustrated by the cognitive apprenticeship model of instruction 

(Collins, Brown and Newman, 1989) will be used to examine and evaluate the learning 
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processes.   
 
In both instances the theoretical concepts are themselves being evaluated in terms of comprehensibility 
and utility.  For the purposes of this evaluation it is necessary to gain an approximation of the types of 
skill, knowledge and understandings required of expert workers.  The acquisition of these knowledge 
and attributes become the aims of the learning or instructional processes.  A substantial body of 
research and theorising which informs current understandings about knowledge provides a useful base 
for decision-making and evaluation.  This is referred to briefly below. 
 
3.4 A Socio-cultural Theory of Learning 
 
It is becoming almost commonplace to accept a social basis of cognition (Goodnow, 1990).  It is 
acknowledged that the activities that people engaged in are generative of thinking and learning - 
cognition (Lave, 1990).  It is also becoming accepted that activities are embedded in socio-cultural 
practice (Rogoff and Lave, 1984).  As a means of explicating these concepts it may be useful to 
address a simple question. 
 
 "If I learn something why don't I learn everything".  
 
The answer to such a question may lie in the priority afforded to stimuli that our minds have to process. 
 Given the mass of stimuli that confronts each of us at every moment of our lives we have to prioritize 
to which of these stimuli we respond.  Thinking and acting requires effort.  Effort has to be conserved 
and priorities will be used to filter out stimuli which is afforded little priority.   Our priorities are to be 
formed and guided by a complex array of factors many of which are socially and culturally constructed. 
 The priority attributed is not probabilistic but is framed by socio-culturally derived knowledge.  So 
although thinking processes are individual they are framed by a socio-cultural context which has values 
and preferences which provides coherence.   Consequently the things we do - activities - are generative 
of cognition. 
 
The particular concern within this study is to review the types of knowledge which are reported as 
being required for skilled work - expertise.  Arising from this is consideration of how best these types of 
knowledge can be acquired in the three modes of skill development.  
 
As this study is concerned with cognitive development, and associated attributes, the theoretical 
framework is sited within cognitive psychology.  However, the framework emphasises the developing 
socio-cultural orientation within this discipline.  Cognitive science, as a major theoretical discipline 
concerned with learning, has traditionally emphasised the internal mental processes of individuals and 
has minimised the value of the external contextual influences.  Yet, recent research and theorising has 
increasingly focussed on the role of external factors and particularly the social and environmental 
contributions to learning.  This interest is evident in a range of disciplines associated with teaching and 
learning such as ecological psychology, cultural psychology, cognitive anthropology and sociology, and 
has resulted in a review of thinking within cognitive psychology.  The acceptance of a socio-cultural 
basis for thinking and acting has developed from two separate sources.  Firstly, comprehensive research 
into complex human performance or expertise over the past thirty years has resulted in an enhanced 
appreciation of the role of domain specific types of knowledge (Glaser, 1984 & 1989).  In addition, the 
work within ecological psychology (Barker, 1978), cognitive anthropology (Scribner, 1985), sociology 
(Scribner 1984, 1986; Rogoff & Lave, 1984) and cultural psychology (Stigler et al, 1990; Lave, 1990; 
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Goodnow, 1990) presents an increasingly potent case for the contribution of factors such as learning 
environments, the social and cultural context, social relations and the centrality of values in thinking 
and acting.   
 
Within this socio-cultural theory of learning cognitive processes and structures provide the internal 
mechanisms for thinking and acting.  Cognitive processes are defined as the array of cognitive activities 
deployed by an individual when engaged in any type of information processing - thinking, acting or 
learning.  This includes both elementary information processing such as working memory, access to 
long term declarative (propositional) and procedural knowledge, in addition, the organisation of that 
knowledge through meta-cognition or control processes for guiding activity (Keating & Cane 
1990:413).   Cognitive structures, which comprise levels of propositional (knowledge that) and 
procedural knowledge (knowledge how) are also primary elements within this framework (Anderson, 
1982).  Propositional knowledge comprises information, facts, assertions & propositions.  Procedural 
knowledge comprises techniques, skills, ability to secure goals (Stevenson, 1991).  Although the 
development of procedural knowledge is through the propositional base (Anderson 1982) the depth of 
propositional knowledge of vocational experts is acknowledged in terms of deep conceptual 
understandings.  Procedural knowledge has a hierarchy through to higher order procedural knowledge, 
which is postulated to have an executive role in organising and transferring knowledge and 
understandings (Stevenson 1991). 
 
However, rather than being solely the product of internal mental activity the development and 
organisation of these cognitive processes and structures are influenced by external factors such as 
social interaction and cultural practices.  Elements within the cognitive structures (schema) will be 
indexed by stimuli which has a social and cultural base.  This indexing provides a coherence for the 
organisation of information processing activities such as recall and problem-solving (Brown, Collins & 
Duguid, 1989).  Given the influence of socio-cultural dispositions, the role of values (Goodnow 1990) 
within thinking and acting also becomes a major component of cognition and assists in providing 
structure and meaning to the inherently idiosyncratic process of thinking and acting.  
 
Considerations of socio-cultural contributions to thinking and acting, which are crudely linked to 
notions of socialisation have a long and established genesis.  In the 1920's and 1930's, the Soviet 
psychologist Vygotsky advocated activity theory.  This theory highlighted the role that socialisation 
plays in the learning process as individuals mediate experiences which represent socially-and 
historically structured tasks and tools (Luria 1976).  Vygotsky proposed that knowledge is conceived 
inter-personally before becoming an intra-personal quality, with the learner engaged in some discourse 
or interaction with the expert.  Such a learning process is influenced by the relationship between the 
expert and novice, and also the social context within which the interaction takes place.  Activity and the 
undertaking of learning tasks is seen as pivotal in the learning process because activities and tasks are 
embedded in a socio-cultural environment.  Whitehead's (1929) distinction between the acquisition of 
inert concepts and useful robust knowledge also indicated a concern about the substitution of authentic 
experiences and associated knowledge in formal learning settings.  These concerns are so reflect those 
of Dewey's in Experience and Education in 1938.  Tyler commented in 1949 that contemporary 
research suggested that students were more likely to apply learning when similarities existed between 
the situations encountered in life and those where the learning took place (1949:18) 
 
Other recent developments in cognitive science draw on and support these concepts and include a 
consideration of the situated nature of learning (Raizen 1989, 1991; Brown, Collins & Duguid 1989).  
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This more specific focus of learning finds support in related research.  For example, studies of expert-
novice differences have indicated a strong emphasis on domain-specific knowledge and procedures, 
which suggest a utility for specificity rather than generality in initial learning situations is upheld (Chi, 
Feltovich & Glaser 1981; Glaser 1984; Wagner & Sternberg 1986; Eylon & Lin 1988, Glaser & 
Bassok 1989).  This consideration on types of knowledge appears in contradistinction to earlier 
conceptions of learning which emphasised the role of generic thinking processes and their development. 
 These maturing concepts of situated learning also precipitate a consideration of how learning settings 
can best provide opportunities to acquire the types of knowledge required for expert performance. 
 
The identification and appreciation of the value of `practical thinking', as contrasted to theoretical 
thinking, in workplace settings is also supportive of the value of contextual factors in learning and 
knowledge types (Scribner 1984, 1985, 1986, Wagner & Sternberg 1986).  An analysis of cross-
cultural learning processes by Rogoff and Lave (1984) has challenged the assumptions upon which the 
utility of formal learning settings are based - that they produce robust and transferable knowledge.  
These writers propose that knowledge acquired through informal situations is as robust and transferable 
as that acquired in formal settings.  What is being advanced by Rogoff and Lave, and an increasing 
numbers of researchers,(eg. Rogoff and Gauvain 1984, Gott 1989, Raizen 1989, 1991) is that learning 
is socio-culturally construed.  Consequently, school-type learning is mainly useful for application to 
school-like activities, and that learning in other settings, such as the workplace, may be more 
appropriate to applications for activities associated in those settings.  Concerns about the fragility of 
learning arrangements in formal learning settings and in particular their lack of transfer are being 
reflected in current research into school-based learning arrangements (Collins, Brown & Newman, 
1989; Gott, 1989 ; Palinscar and Brown; 1984).  Much of this work seeks to model contextualised 
expert thinking processes in the classroom. 
 
 
Propositions about the specificity of knowledge and learning settings understandably leads to concerns 
about adaptability of knowledge and transfer of learning.  Problem-solving and transfer are the type of 
higher order cognitive processes required of vocational experts.  For learnt items to be useful they must 
be utilised in ways which are more or less similar to their original source and application.  Transfer is 
dependant upon the development of a strong propositional base and higher level procedural knowledge 
(Evans 1991; Stevenson 1991; Posner 1982; Royer 1979).  These knowledge types are can be 
developed by learning experiences that press the learner into higher order thinking activities to develop 
conceptual knowledge (Stevenson & McKavanagh, 1991), with support and scaffolding from more 
expert others (Collins, Brown & Newman, 1989, Gott 1989).  However, these cognitive processes are 
interpretative.  The representation and ability to recall previously developed schema is influenced by the 
qualities of indexicality -linkages between cognitive representation and their use.  This indexicality is 
socio-culturally constructed, and is influenced by the values and interpretation of that culture.  This is 
crucial for transfer and may indicate potency in transferability. 
 
Pea advocates transfer as being interpretive, and construed by individually-orientated perceptions and 
representations (1987).  So instead of seeing transfer and adaptability in purely objective cognitive 
terms Pea argues that values and affect play a major role.  The values and attitudes are likely to be 
influenced by socio-cultural factors.  Values also determine the quality of action, for instance 
determining if a person does a thorough or a shoddy job, or what level of work is required for a 
particular situation.  As Goodnow proposes, people learn to solve problems but also what problems are 
worth solving (1990).  The learner has to contribute the effort required of the thinking processes 
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associated with higher order activities which make demands upon the learner (Sweller, 1988).  This 
effort will most likely be volunteered by if the effort is seen as being more, rather than less central to 
the individual's interest.  
 
To summarise the socio-cultural basis for thinking and acting as proposed above stresses the linkage 
between the sociocultural environment where skills are taught and used.  It is argued that the 
authenticity of activities undertaken in those setting when supported by experts and others are 
conducive of the development of robust and transferable knowledge types and attributes - the basis of 
expert practice. 
 
3.5 Theoretical applications to this study. 
 
3.5.1 Knowledge types 
 
Within this study the types of procedural and propositional knowledge (Anderson, 1982) will be used to 
assist with the categorisation of responses about the characteristics of skilled workers and also as a 
means of seeking to differentiate the requirements of the occupational categories used in the study.  
This will be supplemented by an acceptance of non-cognitive attributes such as values.  The basis of 
cognitive apprenticeship model of learning (Collins, Brown & Newman, 1989) will be used to examine 
and evaluate responses about learning arrangements within the three modes of skill development. 
 
The goal of cognitive apprenticeships is to help learners acquire and integrate cognitive and meta-
cognitive strategies for using, managing and discovering knowledge (Collins, Brown & Newman, 
1989).  This model of learning is premised upon assumptions that the acquisition and use of these 
thinking strategies depend crucially on interactions between the individual's current knowledge and 
beliefs, the social and physical environment in which the problem occurs and the details which the 
problem-solving itself unfolds.  This process values the interaction between the internal elements of 
cognition and the physical and environment in which learning takes place.  As a learning methodology it 
stresses the combination of observation, scaffolding and increased independence of the learner.  This 
process aids the learner in 
 
 . developing self-monitoring and self-correction skills, and; 
 
 . integrating the skills and conceptual knowledge required for expertise. 
  
 
3.5.2 Instructional Methodology 
 
The cognitive apprenticeship method of instruction involves phases of modelling, coaching, scaffolding, 
fading, articulation, reflection and exploration.  However for the purposes of this research it is intended 
to use a restricted number of these elements which are characteristic of a classical model of 
apprenticeship.  These are the phases of Modelling, Coaching, Scaffolding and Fading.  These phases 
are now briefly described. 
 
 

Modelling  Coaching  Scaffolding  Fading 
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 Modelling involves an expert executing a task so that learners can observe and build a 

conceptual model of the processes required to accomplish the task.  This may require the 
externalisation of what might be usually internal (cognitive) processes and activities that 
experts deploy to utilise basic procedural and conceptual knowledge, e.g. the expert might 
verbalise thought processes to assist the learner  - "the reason I have decided to do it this way 
is because ...."  "if you didn't do this now ....."  So the observation phase allows the learner to 
see task completion and be informed of the thinking procedures of the expert. 

 
 Coaching consists of observing and monitoring learners while they carry out tasks and offer 

hints, scaffolding, feedback, modelling, reminders and new tasks aimed at bringing their 
performance closer to expert performance.  Coaching may serve to direct learners' attention to 
a previously unnoticed aspect of the task that is known, but temporarily overlooked.  Coaching 
focuses on the enactment and integration of skills in the service of a well-understood goal 
through suggestions and highly interactive and situated feedback, that is, the content of the 
coaching interaction is immediately related to specific events or problems that arise as the 
learners attempt to carry out the target task. 

 
 The expert might provide the learner with guidance in the procedure - "if you put this in place 

before you bring the other component over you might find it easier to control" or ask learners 
to consider where else they can use a particular strategy or suggest changes in approach given 
the different application of a procedure or process "if you were packing a pallet with a 
different shape of box you would need to ....".   

 
 Scaffolding - refers to the support that the expert provides for the learner carrying out a task.  

This can take the form of suggestions or help, or take the form of physical supports such as 
reminders "always start at the centre back and measure down from there and then move down 
from the chest to the waist and hips".  Scaffolding may require the expert to carry out part of 
the overall task that the student cannot yet manage.   

 
 Scaffolding requires co-operative problem-solving effort by the expert and the learner in which 

the express intention is for the learner to take as much of the task responsibility as possible.  A 
requisite for such scaffolding is accurate diagnosis of the learner's current skill level and 
difficulty of the task.  Monitoring by the expert will assist with this understanding "what do 
you think we should do next?" "Why" 

 
 Fading consists of gradual removal of support until learners are able to conduct the task 

autonomously.   
 
 
  (these concepts are adapted from Collins, Brown & Newman, 1989) 
In the description and analysis of the data that follows these theoretical concepts are used to make 
judgements about the responses to the research strategies and also to formulate recommendations. 
 
4. QUALITATIVE DATA AND ANALYSIS 
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Over 40 structured interviews were conducted with skilled workers in a range of occupations (see 
appendix three).  The respondents were required to have had at least five years experience in their work 
area.  The selection of interviewees was determined by a desire to access a range of occupational types, 
to seek information from occupations that are currently involved in formal provisions of learning and 
also some of those that are not.  The qualification for interviewees as being highly skilled or experts 
was based on their continued experience rather than the perceptions of others about their levels of 
skills.  Practical constraints associated with access to the interviewees also influenced the sample.  The 
interviewees were asked a range of questions to gain responses to what skills they used in their work; 
how they had acquired these skills, how that processes could be improved, and what was the ideal way 
of acquiring skills for their type of work. 
 
4.1 Responses to the mode of acquisition. 
 
What follows is brief extracts of transcripts of interviews which were responses to the questions "what 
was useful about this way of acquiring skills?", "what were its limitations?" and "what is the ideal 
method of acquiring skills for your area of work?"  The number after the extract indicates the which 
interview elicited the response (see appendix three) 
 
The responses were delineated by the three modes of skill acquisition:- Formal Pre-employment, 
Integrated and Learning On-the-Job.  At the end of these extracts some general conclusions are inferred. 
 This data is further analysed and reported in Section 6. 
 
4.2 Formal Pre-employment 
 
4.2.1 What was useful about the Formal Pre-employment mode? 
  
 "It taught you the basics you had to know in police work.  How to fill in the forms, how to, 

..............  It doesn't teach you all the things you are going to come across in the police force, 
of course it can't do that but it just gives you a base that you can build on.  So you don't go 
out there just thrown into the fire you sort of have a bit of base knowledge that you can work 
on." #18 

 
 "So that (Grad. Dip.) provided a theoretical framework, but I think that it's not particularly 

until you get to a specific position that you really become familiar with the practicalities of 
what it is to be a librarian." #6 

 
 "it did provide a broad theoretical framework in which to come to terms with what it meant 

to be a librarian.  Whereas if you perhaps didn't have that background, you may well be able 
to function in some tasks, but not as effectively and not with any real understanding about 
what it was about the job that made it ... a librarian's." #6 

 
 "perhaps if one could just simplify the skills acquisition into 2 aspects, one is the theoretical 

aspect and the other is the practical apprentice type learning.  I think neither of them would 
have been successful on their own, imagine for a moment trying to be a gynaecologist or a 
pathologist just from a text book.  You would be taking the written word off the page, or even 
photographs of the page and that could never ever replace direct hands-on experience 
admittedly under somebody else's guidance initially.  But likewise if you tried to do it purely 
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by hands-on experience you wouldn't have the theoretical knowledge to understand what you 
were doing or why you were doing it and nor would you learn about the more uncommon 
types of condition.  I mean, when I was training as a pathologist at Cambridge, I remember it 
being so, it's relatively easy to learn how to diagnose the commoner 80% of the conditions.  
But in a sense what one is being paid for is to try and get that remaining 20% right as well." 
#4 

 
 "it's clearly highly dependant on the motivation and so on of the individual trainee 

pathologist.  ... but it's also of course critically dependant on having good trainers when 
you're at the apprentice stage because if you don't then you'll acquire bad habits which will 
probably be with you for the rest of your professional life." #4 

 
 . not working in isolation - being able to see what other people around you are doing and gain 

other people's perception of your work #2 
 
 . college - theoretical base - long periods of practice teaching (six weeks)  otj - cant help but 

learn every day, also learning from more expert peers   - a role model #1 
 
 
4.2.2 What were the limitations of the pre-employment mode? 
 
 "they are not going to be able to teach you what you are going to come across like traffic 

accidents, real life traffic accidents, domestic violence and things, suicides, you know, 
murders, just dead bodies really, and that side of it.  Domestic violence matters.  You know, 
the whole variety of police break and enters, even the simple things like break and enters and 
stealing and things like that.  It can't really teach you the real life hard line of it, it just gives 
you the basic." #18 

  
 "what you were learning wasn't immediately applicable to a work situation and, not having 

worked in a library ever, the theoretical framework was just that ... a theoretical framework 
with no tangible application to a practical work situation." #6 

 
 "the way they taught was a real problem ... there was little enthusiasm ... some seemed far 

removed from the work place; their contact with a real work situation may have been quite 
some years previously ... I suppose the work load was such that it didn't really facilitate ... 
the pressure was such that you didn't really perhaps get as much out of it as you could." #6 

 
 "really know zip about real world ... it's all theory and you really haven't got anything to 

apply it to.  I think in a way that's a real negative about doing a degree that's specific to 
business ... when you don't know anything about business.  If you know more about business 
you can really apply it.  You're putting the cart before the horse." #3 

 
 "When you're doing a first degree, one big concern is "Am I going to pass?"  all the time.  

You become worried ...  the concept of passing becomes paramount to the concept of learning 
because you're always trying to get through rather than absorb.  The second time I did a 
degree I was much more relaxed about my ability to get through a tertiary institution". #3 
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 "There's no sort of half-way house. That's tough." - "the trouble with learning on the job ... 
you're only as good as the situations that come up ... and the people you're working with and 
their ability to communicate with you." #3 

 
 "you had to meet your marker, so to speak"  - learning what the lecturer prefers #2 
 
 . students far too young immature, not being able to appreciate the complexity of the role.  

lecturers out of touch with what goes on in the schools #1 
  
 
4.2.3 Having been through a formal pre-employment mode what is the ideal way of acquiring 

skills for your work? 
 
 "The best way to learn in the police force is just to be out there.  It is really the only way to 

really learn what you are doing and how to deal with things.  I mean just being out there is 
just the biggest learning experience of you life.  You just see things that you never have seen 
before and that is the only way to learn really.  As long as the training gives you a bases as I 
said before, of you know, how to complete everything by finishing off reports and all that sort 
of thing." #18 

 
 "Like your first year is pretty important.  That would be the most important year of the whole 

thing.  If you have got someone that you work with, I was lucky to have someone, a senior 
officer to work with for the first eight months of my service and he was really good and he 
taught me a lot." #18 

 
 "it needs to be some sort of integrated approach to a formal, theoretical classroom and a 

work place/ environment where you can actually apply those skills" #6 
 
 "you need a formal approach where the theoretical framework is set ... there has to be a 

setting away from the work place where standards are kept and passed on.  If you devolved 
training  totally to the work place then you're going to have a whole lot of librarians with 
different standards and different ways of doing things ... because they've all been taught and 
supervised by different people. #6 

 
 So perhaps you can have designated work place training areas that are attached to the 

training institution ... where students can work under supervision of accepted managers and 
supervisors who are well versed in the standards and mores of the library course." #6 

 
 "there some things you just aren't going to pick up within the workplace ... you get practical 

experience, but you're not going to develop the interpersonal skills." #3 
 
 "What I would suggest is getting people (in Business or Computer Science courses) who have 

finished their first year and a half and they spend their last year and a half on the job as well 
as finishing their degree ... they'd probably learn more ... I think they'd get better value" #3 

 
 "I'm a great believer in education ... it just fills in gaps and gives someone a forum where 

they can talk to other people and mix ideas ... you don't get stuck in a groove." #3 
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 . have access to other people's processes - be involved talk to other people  - some form of 

expert guidance also peer or expert mentoring to help you organise your thoughts #2 
 
 . older more experienced, more comprehensive coverage of content you are going to teach, 

longer periods of practice teaching #1 
 
 
4.3.1 Integrated mode of skill development 
 
4.3.2 What was useful about the integrated mode of skill development? 
 
 . learning from experienced tradespersons - acquiring skills from other people - they have 

developed different techniques for doing things. (tricks of the trade - heuristics) #11 
 . the work and study being combined together - on-the-job  "you learn to work with clients 

from day one.  If you make a mistake, well it came down on you like a ton of bricks, because 
it was actually a client you were working on not a model."  ... it made you feel a lot more 
comfortable when you were through, you felt more experienced. #21 

 
 . "had lots of hand-on experience"  - observing. #20 
 
 "it was brutal in lots of ways because it was sink or swim .. but on the other hand it was 

really good to apply your knowledge in a clinical setting more quickly"   #13 
 
 
4.3.3 What were the limitations of the integrated mode of skill development? 
 
 . limited to experience of what you are doing "if you didn't work in the area you had no 

experience in the area, so you didn't really know that much about it" #11 
 
 "too many girls come out of college knowing everything dictation, word for word, straight 

out of the theory book and just can't put it into practical experience" #21 
 
 "I don't think I acquired many skills at the college in those days"  "It just seemed like college 

was somewhere where you were supposed to go once a week to do your apprenticeship" - 
"most of my skills were acquired in the salon structure"  " provided me with confidence to 
talk to customers"  " the college was known as the graveyard of teaching.  .. teachers were in 
there for twenty years .. and not in contact with industry ... they might have been fabulous 
Marcel Wavers so therefore they kept it in the curriculum".  #20 

 
 .there are just some things that you can't learn in the classroom.  "They can give you textbook 

ideas .... they can say there is five stages of grief, but until you are actually confronted with 
it, you know it doesn't go according to the text book."  The practical experiences should be 
longer for the development of familiarity with a particular area.  "more time to actually learn 
and apply the knowledge learnt".  Lack of support in the on-the-job learning situation.  
Practical problems with the degree of support and guidance. #13 
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4.3.4 Having acquired skills through the integrated mode what is the ideal way of acquiring 

skills for your work? 
 
  "need to understand what you are getting yourself into" - broad exposure at the beginning.  

extended periods of practice - continual and consistent.  #11 
 
 . a lot more practice than theory #21 
 . rotation through a number of workplaces and moving around at different stages of their 

preparation.  The apprentices would get more experience not only of different types of work, 
but also working situations. #20 

 
 . composite hospital and tertiary training, with the actual formal learning situation being sited 

on the hospital campus.  Through the tertiary-based system an artificial approach is taken - an 
inaccurate concept of nursing is developed which is very unfair to people in the long run.   #13 

 
4.4.1 Learning on-the-job Mode 
 
4.4.2 What was useful about the learning on-the-job mode of skill development? 
  
 . having somebody there means that you can ask questions "often times you are taught 

something but then don't use it for months .... so you forget about it, where if you are as the 
problem comes along its often better"  on attending courses within the organisation "the 
courses are good because you get to meet people.... tell you about problems they have 
faced...but overall I don't think there are too many skills I've actually learned from going to 
courses". Observation of others -"you see how other people deal with difficult customers.. 
follow your example" #9 

 
 . access to experts  "you had them there everyday" - they monitored progress and counselled 

to avoid bad practice. #8   
 . learning on-the-job from people who were more experienced - motivation and initiative 

stressed.  Observation and consultation with peers - "Seeing what action other people have 
taken provides guidance on which way you should go or what action you should take " #7  
"Not taken apart from other workers.  You are with the other workers who are doing the 
same thing so you can watch them" #31 

 
 "learning while you are actually experiencing the job" #5 "Thrown in at the deep end, having 

to deal with people straight away" #22  "better grounding" "its much better you cant beat 
experience" #24  "because you are there in the actual store where you are faced with day-
today problems and you learn because it is on-the-spot training. #35  "the Station Mistress 
would let you do it yourself.  I think I learned a lot more doing that than at the gate school."  
"I think being able to try and do it is a lot better than trying to explain it and you can see 
what is going on" #36  "I had to do it and it was quicker and I learned by my mistakes" #37  
"We could actually see at the job what is being done to us and we used these skills in each 
and every day of our working life which is much easier to be taught, especially one on one, 
than what it was in a classroom.  #38  "Most of it is the practical work where you basically 
get all your practice" #41 
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 "you know its right when it works" #23  "You probably learned better teaching yourself, 

because its more thorough, rather than skipping over it with someone telling you" #25  when 
you teach yourself you go more into the workings of why things do what they do, whilst TAFE 
just teach you the how not why"  "Trail and error has a lot to do with it ... if you make a 
mistake you will always remember that you have done it wrong - but this is how you fix it" 
#26  "I threw the manual away. It only took me about a week of relying on myself before I 
remembered it.  Through the manual I learned how to do things but I did not actually 
remember" #27  "Learning on the job I tend to retain much more than in the classroom" #39 

 
 
 "What was useful is that most of the people work the same way within the office so how you 

are taught here really related to how everyone else works and how everyone else does their 
job in this company" #32 

 
4.4.3 What were the limitations of the on-the-job mode of skill development? 
 
 . access to expert staff - it can take two or three #9 
 
 . not being given sufficient guidance or tutoring.  There are limits to what you can achieve with 

initiative - tutoring is required. #7  "it depends who you are working with" #36 
  
 . you do not always get an overall picture of the job - which makes transferring to another job 

more difficult #5  - limited in range of learning experiences #22 finer points of industrial law 
#24 

 
 "not knowing. No support, guidelines. It has just been a process of trial and error." 

"Learning on-the-job in isolation just takes a long time"#23 
 
 . more time to learn on-the-job with guidance and support #28 
 
 . being too reserved to ask questions of people in workplace #35 
 
4.4.4 Having acquired skills through the on-the-job mode what is the ideal way of acquiring 

skills for your work? 
 
 . "one to one between work mates - having someone else give a staff training session that 

teaches you"  Better than computer type training approach "because you can't ask it specific 
type of questions". #9   mentor #33 

 
 . appropriate background - then hands on #8 
 
 "on-the-job training from the person who was previously in that position"  "written notes are 

also useful  - familiarising people with not only the particular jobs at hand, or the functions 
that are there to perform, but also familiarise them with their environment." #7 

 
 combination of formal education and practical experience - a lot more practical experience. #5 
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 "if they went to university first ... and then come and spent some time with people like me for 
a few years" #24  "Probably work your way through the department in the first instance" - 
then go on to formal education 

 
 "being thrown in at the deep end" but with supervision #27  "If you are learning at 

Toowoomba, you would learn everything, but if they sent you to a quieter place you do not 
learn" #37 "Doing the required skills at the station under supervision - first hand practical 
knowledge at a station under supervision and performing duties under supervision". #41 

  
 "working full-time and studying part-time is a good way to learn." " You get experience and 

you get a bit of theory " - 18 year old have been in an artificial environment all their lives - 
they don't understand.  #29  similar #32 

 
4.5 Issues emerging from interviews. 
 
 • Isolation - learners struggled if they were isolated eg. geographically or working alone.  They 

learnt, but it appears to be a longer, more frustrating process and largely by trial and error. 
 
 • Integrated & formal pre-employment - better for learner to have access and experience of 

real-world or natural setting before attending formal institution.  It is proposed that this 
experience would provides the learner with a more authentic conceptualisation of the sort of 
activities and tasks that the learners will be expected to address in the workplace.  If learners 
only experience the formal learning setting there is a danger that they will conceptualise 
occupational activities in terms of what they experience at the formal learning setting.  This 
may be confusing, disorientating and even dysfunctional.  A number of studies note the lack of 
transfer from school-type settings to non-school type settings (see Raizen 1991, see Evans 
1991, see Scribner 1984). Given that knowledge and skills have a socio-cultural base, students 
learn about occupational knowledge as it is applied within the context of the TAFE college or 
other formal setting.  Having conceptualised the knowledge, skills and attitudes in terms of the 
formal learning institution they have to re-conceptualise it again when they move into the 
authentic setting.   This is more than transferring concepts from one setting to another.  The 
goals of the two settings are differentiated. (see below) 

 
 • Formal learning institutions have goals, activities, culture and set of values which are quite 

different from those of the place where the skills learned will be applied.   It was reported by 
some respondents that they were not learning because they were too busy cramming, writing 
assignments etc, to pass rather than learn.  Many respondents suggested that the activities of 
the formal settings were quite dissociated with the activities of the workplace.  Being successful 
in the formal setting meant passing subject or `meeting your marker'.  No respondents reported 
a smooth transition from the formal to the natural setting although a number did report the 
shock of the workplace which indicates a lack of preparedness. 

 
 • Extended period of practice seem to be requirements with both integrated and formal pre-

employment approaches.  A number of respondents indicated a case for apprenticeships.  It 
would seem that longer periods of exposure to socioculturally authentic settings - the 
workplace - throughout the course would assist with the development of conceptual models, 
values appropriate to occupational practice and the development of more robust forms of 
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knowledge.  
 
 • Respondents generally reported that proceduralisation of knowledge occurred in the 

workplace.  Concern was reported about developing appropriately broad understandings (deep 
conceptual knowledge) through learning in the workplace. 

 
 • Many respondents valued the integrated approach, particularly those who had experienced the 

formal pre-employment mode.  Advocates stressed the theoretical grounding and broadening 
option provided by the formal learning element.  Perhaps this could be reconceptualised in 
terms of how best can theoretical and a broad provision be learnt. 

 
 • Almost universal endorsement was given to the significant role of experts.  Experts were seen 

as being instrumental in developing skills.  Access to multiple experts was particularly valued. 
 When referring to experts in the initial phase expertise was defined as in terms of people in the 
workplace.  Those who mentioned the value of experts within the formal setting were few in 
number and were done in the context of post-initial development #3 and #12. 

 
 • The quality of expert or mentoring arrangements were largely dependent upon the personal 

qualities of the expert and the motivations of the learner.  Multiple mentors were frequently 
suggested as a way of overcoming this shortcoming.  Respondents frequently stressed the 
attitudes and motivation of the learner as being a crucial factor in mentor/expert - learner 
situations. 

 
 • Satisfaction for student - a job well done at college or a job well done in the work place - 

which would have the most benefits for students' learning? 
 
 • Elements of work which require high levels of interpersonal skills (hairdressers talk, 

beauticians talk), or are outside of common experience (police work) present learners with 
transitional problems.  These are key elements of the occupation.  How can these transitional 
arrangements for exposure to authentic occupational requirements best be addressed? 

 
4.6 Implications for theory.   
 
The apprenticeship model of instruction was used as a theoretical base to make judgements about the 
quality of the learning process.  In some cases the qualities of the model were exemplified in the 
learning process with modelling, coaching, scaffolding and fading being evident.  These qualities were 
reported when the learner had access to experts 
and they were willing to provide the support and insights.  Equally, the willingness of the learner to 
engage in these activities was evident.  However, there were a series of short-comings which again 
highlights the efficacy of this instructional model.  These are described below. 
 
 • In some situations there are no experts in the specific procedures to be learnt.  Innovations 

may have procedural similarities to other occupational activities or they could have quite 
different task structures.  For instance the implementation of a new policy eg. Freedom of 
Information or Equal Opportunity may require novel expertise in terms of content but it may be 
able to use administrative processes that are already in existence, albeit with some adaptation.  
This would allow existing expertise to provide some support.  However, an innovation such as 
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a CNC lathe, although having a similar function to a manual lathe - to shape bits of metal, has 
task structures that are quite different from those required in the operation of a manual-type of 
lathe (Martin & Scribner, 1991).  Given the changing nature of work activities and task 
structures the existence of experts may suggest a different more collaborative approach from 
more skilled workers in certain situations. 

 
 • The degree of isolation of workers is another consideration. The apprenticeship model was 

developed for settings which provided access to the expert and other learners.  However, many 
workers, even novices work in isolation.  This might be either as a result of their occupational 
requirements - the field officer or self-employed beauty-therapist or simply the particular 
circumstances a worker finds them selves in eg. the single-teacher school or the single-officer 
police station.  Respondents in these sort of situations frequently reported frustration in 
learning and a usual response was to try and contact an expert albeit by phone and seek 
council.  One respondent discussed the choice of expert which indicated that it wasn't a 
question of talking to just anybody, for support, but a desire to contact an expert in the specific 
area. 

 
 So although these isolated learners comments are highly supportive of the apprenticeship mode 

of learning they stress the necessity of the model to be adapted for isolated learners. 
 
 • In some situations there may not be other learners, by which to compare progress and seek 

peer support.  The value of peer comparison was reported by Lave (1990) to be an integral 
component of apprenticeship-type learning.   

 
 • A small number of respondents emphasised the value of learning unaided and emphasised 

how this process developed their conceptual understanding because they sought the reasons 
why they were engaging in activities. 

 
 
In addition to these procedural issues some other questions pertaining to the expert-novice interaction 
need to be considered.  These are:- 
 
 • The expert has to be willing and able to provide the modelling, coaching and scaffolding.  

This is not always forthcoming (Hamilton, 1989).  There may be a reluctance to share 
knowledge and understanding.  Given current levels of unemployment and the prevalence of 
retrenchment it would be understandable if not all experts would be willing to share their 
knowledge and skills. 

 
 • Learners who reported valuing the support and guidance of experts also reported or inferred 

either motivation or initiative on their part as being an important element in the pact between 
expert and novice.  It remains unclear whether motivation and initiative of the learner is a 
requirement for effective use of this model, or whether this mode of learning is conducive of 
motivation and generating enthusiasm. 

 
 Different situations also have an impact on the learners' level of motivation.  It may be easy for 

the learner to ask somebody, rather than first attempt to approximate the activity.  This 
tendency could have quite different interpretations.  In one interpretation it might be an easy 
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way out - which precludes the learner from schema-building approximations of the task.  
Alternatively, it could be a realistic and robust learning practice.  For example, the bank clerk 
who reported the bank's manuals as being impenetrable, difficult to use and ultimately 
requiring interpretation, used a different approach.  He asked others about responses to novel 
requests and then discussed the request in terms of relevant procedures. This could develop 
very useful procedural knowledge based on cases.  Such knowledge would be highly accessible 
because it is indexed to an application (Brown, Collins & Duguid, 1989) rather than being an 
inert and abstract entity, such the contents of a manual.   

 
 • Any consideration of the learners' approach to the apprentice-type situation needs to recognise 

the role of initiative and pro-activity.  These are qualities that cannot be assumed to be present 
in the learner or generated by the process. 

 
 • Some respondents stated that the nature of their task structures and lack of proximity to 

experts was not such that direct modelling and feedback was inappropriate.  These situation 
required the learner to adapt what they had observed rather than replicate it. 

 
However, having drawn out a series of shortcomings the following need to stated in support of the 
cognitive apprenticeship model. 
 
 • Learners that enjoyed expert assistance were highly supportive of this approach to learning.  

In one case when the learner was denied access and support of experts and reported that this 
was a difficult and frustrating period of learning new processes. 

 
 • The access to and support of experts was almost universally supported by the interviewees as 

being the significant ingredient in the learning process.  Those who had access and support 
enthused about it.  Those who lacked access sought it out, those denied access and support 
reported high levels of frustration in the learning process. 

 
These findings indicate that the apprenticeship approach to learning is as well grounded in learners' 
practice as it is in theory.  The findings above indicate that certain situations exist which makes the 
process ideal, while other situations may be less-than-ideal.  What is inferred from this qualitative data 
is that the apprenticeship approach to learning should be considered for those situations which are ideal 
and modified for those that are less-than-ideal. 
 
5. QUANTITATIVE DATA AND ANALYSIS 
 
This section of the report describes and analyses the data from the 249 questionnaires which were 
coded and data processed on the SPSS statistical program.  The questionnaire (see appendix one) was 
developed by using and extending a format that had been previously used in a research project within 
the coal mining industry.  The instrument was trialled, refined and disseminated to a range of industry 
settings and groups of skilled workers.  The questionnaire sought to elicit the following information:- 
 
 · the nature of the work the individual was undertaking (mainly for categorisation purposes) 
 
 · what it means to be a skilled worker in that type of work (what sort of skills, knowledge & 

attributes are required of a skilled worker) 
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 · the nature of the actual work activities and how the skills were acquired to undertake those 

activities (to gain a more fine grained analysis of work activities and mode of development)  
(see below) 

 
 · which method of skill development did each respondent access (mainly for categorisation 

purposes) 
 
 · what was useful about this mode of skill development, and how it could be improved 
 
 . what the respondent believes is the best way of acquiring skills to become a skilled worker. 
 
This section will describe and analyse the responses to each of these research elements.  Then some 
broad conclusions will be drawn. 
 
5.1 The nature of the work the individual was undertaking  
 
Information about work type was gathered mainly for categorisation purposes and to monitor the 
sample so that the proportional nature of responses between different groups can be considered. 
 
The respondents were categorised by work types on the basis of four general groupings - `unskilled & 
semi-skilled', non-trade skilled, tradeworkers and professionals.  These general categories were used in 
further analysis eg. do these workers within a range of categories require quite distinct sets of skills.  
The `unskilled &r semi-skilled' category included occupations such as process & production workers, 
and shop  assistants.  The `non-trade skilled' category included those workers who undertook less 
routine and more autonomous work activities which aren't officially classified as trade-skilled, for 
example secretaries, clerks and shop manager.  The third category was tradeworkers eg. electricians, 
hairdressers, builders.  The final category was professional workers eg. doctors, bankers, engineers and 
solicitors. 
 
These four categories were represented in the sample as follows. 
 
 Table One - Work types of Respondents 
 

Categories of work number of respondents percentage of sample 
`unskilled / semi-skilled'  59  23.7% 
non-trade skilled  121  48.6% 
tradeworkers  44  17.7% 
professional  13  5.2% 
non-response  12  4.8% 
  249  100% 

To gain further insights into the sample, particularly for categorisation purposes, a comparison was 
made between work types (table one) and how these workers had initially acquired their work skills.  A 
comparison between Table One and the three modes of skill acquisition which are the focus of the study 
was undertaken.  One additional categories was included in the questionnaire - `school learning' and one 
additional category came out of the responses - `school followed by on-the-job experiences'.  The non-
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trade skilled workers are the largest group representing almost 50% of the sample.  Analysis of the data 
will need to account for this dominant group. Table 2, below, illustrates how the respondents reported 
they initially acquired their skills. 
 
 Table 2 - Work types  
 compared with means of acquisition. 
 

 Integrat
ed 

Universi
ty 

On-the 
Job 

School School 
otj 

n=  % 

`unskilled & 
semi- skilled'  

9 1 47  2 59  23.7% 

non-trade skilled 17 13 82 2 4 121 48.6% 
trade 38  6   44  17.7% 
professional 2 7 4   13  5.2% 
no response 1 2 9   12  4.8% 
 67 

26.9% 
23 
9.2% 

148 
59.4% 

2 
.8% 

6 
2.4% 

249 
100% 

 
(please note 3 responses  in non-trade skilled reported 0) 
 
Again this comparison indicates the predominance of one large body of respondents with approximately 
60% of the sample initially learnt their skills on-the-job.  The next largest group was the 27% which 
learnt through the integrated mode.  Only 9% through the formal pre-employment mode.  The 
breakdown in modes of acquisition needs to be taken into account when determining responses to 
preferred modes of skill development across the sample. 
 
5.2 What it means to be a skilled worker in that type of work (what sort of skills, knowledge 

& attributes are required of a skilled worker) 
 
Information was elicited and coded on what the respondents' perceptions of skilled workers.  This was 
undertaken to assist an understanding of what sort of skills are required to be developed in skill 
development processes.  The respondents were asked to state five attributes of what it meant to be a 
skilled worker in their area of work.  A total of 58 characteristics of skilled work were reported.   
 
These characteristics have been refined into four categorises - propositional knowledge (information, 
facts, assertions & propositions) and procedural knowledge (techniques, skills, ability to secure goals) 
after Anderson (1982).  The third category is non-cognitive attributes associated with work tasks such 
as attitudes and values associated with work tasks; and the forth category are external statements of 
endorsement associated with work tasks.  The numbers preceding the attribute of skilled workers is 
indicative of the primary categorisation. 
 
5.2.1 Chart One - Types of Knowledge and Attributes 
 
(the first number is for categorisation while the number in parenthesis indicates frequency - eg 02 = 
code two, product knowledge = reported quality, (8) eight responses) 
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A. Propositional Knowledge - information,facts assertions and propositions (Anderson 1982) 
 
 
02-product knowledge (8), 08 knowledge (79), 58 industrial relations (1) 
 
Responses in this category comprised 8.8% of the total. 
 
B. Procedural knowledge - techniques, skills, ability to secure goals (Anderson, 1982) 
 
03 experience (24), 04 competence (84), 07 ability (19), 09 minimum breakdowns (177), 10 effective 
planning/organisation (42), 11 control costs and budget (14), 12 effective communication (69), 14 
training (25),  27 predicting and minimising problems (6), 29 leadership / management and supervision 
skills (38), 30  problem-solving (18),  31  flexibility/multi-skilled (14),  35 keep up with new 
technology (15),  36 inter-personal/people skills (46), 38  decision-making (17), 40 time management/ 
efficiency/ deadlines (6), 41 liaison/ co-ordination/ consultation (20), 42 monitoring/ gathering info and 
being aware (6), 43 commonsense (7), 52  meeting demands/ expectations (5), 53 stress management 
(4), 48 regarded as expert - can train others (17), 51 analysis and thinking skills (10), 56 basic literacy 
and numeracy (1), 57 report writing (2). 
 
Responses in this category comprised 43.8% of the total. 
 
C. Affective/ non-cognitive attributes - values, attitudes. 
 
05 dedication (21), 06 interest (10), 13 safety (16), 15 confidence (20), 16 presentation (17),  20 job 
satisfaction (32),  21 working without supervision (26),  22 pride in work (10), 24 resourceful 
/initiative (22), 25 trustworthy (32), 28  professionalism (17), 32 work as part of a team (33), 39 self-
esteem/identity (12),  44 learning all-the-time (3), 45 self-evaluation -`knowing when you're wrong' (1), 
46 thoroughness/ attention to detail (12), 47 consistency (9), 54 adaptable/ receptive to changes/ 
innovations (5), 49 skill development /up-grading (7), 55  quality of product/ service (11), 37 results/ 
productivity & sales (20). 
 
Responses in this category comprised 33.7% of the total. 
 
D. External statements of endorsement associated with skilled work 
 
01-pay (23), 17 benefits (4), 18 respect (24), 19 recognition (31), 23 rewarded (14), 26 authority (5), 
33 more responsibility (23), 34 increased workload (2), 50 job security/ permanence (9). 
 
Responses in this category comprised 13.5% of the total. 
 
This analysis provides a range of useful insights into the attributes of experts, however it has some 
limitations.  Firstly, it is problematic to categorise many of these attributes into just one of the 
categories.  Values usually are influential in the enactment of skills and procedures (Goodnow, 1990).  
Many of the statements about procedural knowledge contain elements of values and affect.  Secondly, 
an interpretation has occurred of the question by the respondent and by the researcher codifying the 
data.  Finally, some aspects of skilled work are tacit, not immediately conscious to the learner expert 
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(Ericsson & Simon, 1984).   
 
Despite these limitations some significant central tendencies exist.  Elements of procedural knowledge 
and non-cognitive attributes were strongly supported as being characteristics possessed by skilled 
workers.  They comprised a combined total of 76% responses.  The role of procedural knowledge is 
recognised within research into expertise.  This responses indicates that the types of knowledge required 
to secure goals are highly prized as conditional knowledge (Garner, 1990) which determines how this 
knowledge is used by the skilled worker.  Absent from the responses was recognition of the layers of 
propositional or conceptual knowledge which guides the use of procedural knowledge and influences 
conditional knowledge.  It seems possible to suggest that the low priority afforded to propositional 
knowledge may be attributable, in part, to its tacit in nature.  However, a counter argument would be to 
suggest that procedural knowledge is highly tacit often automated or complied so that it is not always 
conscious to the individual.  Yet despite its propensity to be tacit this type of knowledge was broadly 
acknowledged. 
 
This leaves the question about the appreciation of conceptual knowledge by skilled workers, which 
could be described as minimal at best.  This question is complicated by what is reported later - that all 
types of workers engage in activities that require deep levels of conceptual knowledge.  A related 
concern is that the development of factual and conceptual knowledge is supposed to be one of the main 
goals of formal educational settings. 
Given that these qualities might be considered worthwhile goals for vocational skill development 
programs it is worth foreshadowing the question "what learning experiences can best develop the types 
of knowledge and attributes stated above?" 
 
5.3 The nature of the actual work activities and how the skills were acquired to undertake 

those activities  
 
The next level of data was gathered to compare and contrast generic work activities undertaken by the 
respondents to gain insights into how the attributes to undertake these activities had developed through 
different modes of acquisition.  To gather this information the Mayer Key Competencies (Mayer, 1992) 
were used with respondents being asked to state if they undertook these generic activities  `most of the 
time', `sometimes', `occasionally' and `never'.   
 
Two additional items relating to cognitive processes - the performance of `routine tasks of a 
predictable nature' and `applying skills in new and unknown situations' were added to the list of key 
competencies.  The respondents were also asked to indicate how they had acquired these competencies 
against four options.  They were permitted to nominate more than one option.  The four options were 
the three modes previously discussed and also `School'. 
 
To summarise, the survey asked the respondents to indicate the frequency of undertaking the following 
activities and how they had acquired the skills to undertake the activities. 
 
 Q.3a Collecting, analysing and organising information 
 Q.3b Expressing ideas and information 
 Q.3c Planning and organising activities 
 Q.3d Working with others and in teams 
 Q.3e Using mathematical ideas and techniques 
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 Q.3f Solving Problems 
 Q.3g Using Technology 
    (Mayer, 1992) 
 
also two items concerning cognitive structures were included 
 
 Q.3h Routine Task of a predictable nature 
 Q.3i Applying Skills in new and unknown situations 
 
 Tables 3a - 3i 
The responses are as follows:- 
Q.3a Collecting, analysing and organising information 

Most of the time Sometimes Occasionally Never 
 59.4%  29.3%  11.3%  
Integrated  
(eg. Apprenticeship) 

College/Uni On-the Job School 

 22.4%  12.5%  57%  7.9% 
 
Q.3b Expressing ideas and information 

Most of the time Sometimes Occasionally Never 
 49.4%  40.2%  9.6%  .8% 
Integrated  
(eg. Apprenticeship) 

College/Uni On-the Job School 

 22.5%  10.7%  58.9%  7.7% 
 
Q.3c Planning and organising activities 

Most of the time Sometimes Occasionally Never 
 54%  28%  16.5%  .4% 
Integrated  
(eg. Apprenticeship) 

College/Uni On-the Job School 

 19.5%  9.9%  62.3%  8.2% 
 
Q.3d Working with others and in teams 

Most of the time Sometimes Occasionally Never 
 77.7%  16.5%  5.8%  
Integrated  
(eg. Apprenticeship) 

College/Uni On-the Job School 

 18.3%  8.4%  63.2%  10% 
 
Q.3e Using mathematical ideas and techniques 

Most of the time Sometimes Occasionally Never 
 28.1%  38.9%  29.4%  3.6% 
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Integrated  
(eg. Apprenticeship) 

College/Uni On-the Job School 

 19.9%  11.6%  38.8%  29.5% 
 
Q.3f Solving Problems 

Most of the time Sometimes Occasionally Never 
 50.8%  37.9%  10.8%  .4% 
Integrated  
(eg. Apprenticeship) 

College/Uni On-the Job School 

 18.2%  10%  63.2%  8.4% 
 
Q.3g Using Technology 

Most of the time Sometimes Occasionally Never 
 47.8%  34.5%  16.4%  1.3% 
Integrated  
(eg. Apprenticeship) 

College/Uni On-the Job School 

 18.2%  13.6%  60.8%  7.3% 
 
Q.3h Routine Task of a predictable nature 

Most of the time Sometimes Occasionally Never 
 69.1%  20.6%  10.3%  
Integrated  
(eg. Apprenticeship) 

College/Uni On-the Job School 

 13.8%  4.4%  76.7%  5.1% 
 
Q.3i     Applying Skills in new and unknown situations 

Most of the time Sometimes Occasionally Never 
 21.4%  55%  22.7%  .8% 
Integrated  
(eg. Apprenticeship) 

College/Uni On-the Job School 

 18.3%  11.3%  65.4%  4.9% 
 
A comparison between the responses about how they have acquired these competencies and the initial 
mode of skill acquisition provides some interesting insights.  The original modes of acquisition stated 
earlier in the report indicate that 27% - accessed the integrated mode ;  9% the formal pre-employment 
(college/ university) mode ; 59% on-the-job learning; and 3% through schools.  However, caution needs 
to be exercised when making direct inferences as the respondents were allowed to denote more than one 
mode of acquisition for area of competence.  Consequently, precise comparisons are not possible.  
 
The set of tables above indicate that for a range of these competencies the on-the-job learning were 
supported to a level whose significance is not constrained by the distribution of the sample.  These key 
competencies are the core skills being sought by government to be developed in compulsory and post-
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compulsory education (Mayer, 1992).  Interestingly, despite their general nature there is strong 
evidence of workers who learnt on-the-job acquiring these core competencies.  Although a majority of 
respondents acquired their skills in the workplace there is a degree of significance in the consistent high 
rating that learning on-the-job provided.  Given the generic nature of the activities that were being 
reported this finding seems significant.  The major shortfall came in the development of mathematical 
skills and techniques where a general trend was evident.  This item may have been misinterpreted by 
respondents.  Maths is sometimes interpreted by being paper and pencil maths rather than the 
calculations that people make everyday in their work or personal lives.  However what is significant is 
the sort of general competencies described by Mayer (1992) are usually seen as being the domain of 
formal education processes and not informal learning arrangements.  The strong response to learning 
the competencies on-the-job again challenges an assumption about formal learning processes that they 
produce the robust and transferable general processes which is their claim. 
 
The next table provides some global data and examines the degree of response to the `most of the time' 
across different work types.  This was undertaken to gauge the optimal levels that the respondents in 
each category performed. 
 
 Table Four 
 
 Competencies used `most of the time' 

 compared with work type 
 

 Unskilled Non-trade Skilled  Trade Professional 
Q.3a Information 50.8% 64.4% 54.5% 75% 
Q.3b 
Expressing ideas 

32.2% 57% 47.7% 58.3% 

Q.3c Planning &  
Organising 

33.8% 55.3% 52.2% 83.3% 

Q.3d 
Working with 
others 

81.3% 77.6% 72.7% 50% 

Q.3e 
Mathematical 
techniques 

20.3% 28.9% 22.7% 33% 

Q.3f Solving 
Problems 

38.9% 52.8% 52.2% 75% 

Q.3g 
Using Technology 

49.1% 42.1% 43.8% 58.3% 

Q.3h 
Routine Tasks 

81.3% 69.4% 56.8% 41.6% 

Q.3i 
Novel situations 

22% 20.6% 20.5% 23% 

 
The findings contain expected with unanticipated responses.  By isolating "most of the time" responses 
it is possible to gain insights into which competencies are frequently used by which work types.  The 



  Page 33 

 
 

 

 
 

professional category reported the highest levels in all competencies except "team work" and "routine 
tasks" where it was the lowest.  A pattern emerged with a hierarchy of Professionals, Non-trade, Trade 
and Unskilled in items 3a,3b,3c,3e and 3f.  Overall, the non-trade skilled category reported higher than 
the trade category.  A significant emphasis was placed on "working with others" in all categories 
except professional.  A significant, and unexpected, response within this table is the relative similarity 
that each group of workers reported they "applying skills in new and routine situations".  The range of 
responses from 23% to 20.5% are tightly clustered and provides little in the way of differentiation 
between the work types.  As this item was specifically included to gauge responses to complex task 
performance it could be concluded that there is little differentiation in the complexity of task 
performance levels conducted by the different work types.   
 
The degree to which `non-skilled' and `skilled non-trade workers' stated they engaged in complex tasks 
appears to be quite significant.  The more complex the tasks undertaken by workers the greater the 
complexity of the task structures in terms of the array of knowledge types required to respond to 
complete those tasks (Gott, 1989).  Whereas specific procedures can be used to respond to simple 
repetitive tasks, these procedures are unable to deal with increased complexity which requires the use of 
higher order procedural or strategic knowledge to assist with the task completion.  The approaches 
required to develop specific procedures - rote practice as a result of observation and demonstration - 
are differentiated from the requirements developing strategic forms of knowledge.   
 
Instructional processes which emphasise a global approach to tasks orientation (Lave, 1977) and 
engage the learner in activities which allow the development of procedural knowledge are appropriate 
for more cognitively complex processes (Gott, 1989).  Gott also suggests that tutoring or mentoring is 
the most likely instructional method to achieve these instructional goals. 
 
Consequently, the significance of determining an understanding of the degree of complexity of work 
activities is important before any consideration of instructional process can be determined.  All 
categories of workers state that they engage in activities that require high levels of conceptual 
knowledge and understanding.  This knowledge is developed through engagement in a set of procedures, 
usually associated with problem solving.  In brief, all categories of workers use higher-order cognitive 
processes.  
 
Such a conclusion would need to be supported by further studies.  If it were supported it could have 
significant implications for the differentiated process of skill development for discreet groups of 
workers, as discussed above. 
 
The detailed statements about each mode of skill acquisition can be found in appendix four. 
 
5.4 Qualities of each of the three modes of skill acquisition - significance of responses. 
 
5.4.1 Integrated Mode of Skill Development. 
 
What was useful? 
 
Responses to the utility of the integrated mode could be categorised into three distinct groupings.  These 
are contributions of the formal learning element; the on-the-job component and coordination of the two. 
 There were 64 responses to this item, with 30 stating the on-the-job components were useful, 10 the 
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formal elements and 24 stating the combination was the key to the utility of this mode.  The responses 
to the formal components stressed the contribution of a conceptual and theoretical understanding 
provided in the formal learning setting.  However, the integration of these conceptual understandings 
was highly valued.  It is speculated that the development of the conceptual, as well as the procedural 
types of knowledge, were enhanced by the interaction between the formal learning environment and the 
on-the-job learning.  A very strong emphasis was given to the utility of the on-the-job learning 
processes.  Respondents referred to interaction with experts, actually undertaking learning tasks that 
were applicable to work activities. 
 
How it could be improved? 
 
Fourteen respondents suggested that no improvement was required.  Other respondents suggested 
qualities to enhance the provision they had experienced.  With reference to the formal learning 
components some responses suggested that currency of the teacher's theory and background information 
should be maintained.  This was extended to include technical innovations.  As a key component of the 
formal learning component of this mode an emphasis on the qualifications, currency and 
professionalism of teachers was seen by the respondents to be important.  It was also suggested that 
more practical activity should be undertaken within the formal setting (see Stevenson & McKavanagh, 
1991).   
Respondents requested a greater variety and specialisation in post-initial training courses. This could 
indicate the increasing specialisation that is occurring in the workplace.   
 
Qualities reported about the on-the-job learning component were quite extensive.  A greater 
formalisation of the on-the-job learning was suggested as was enhanced access to experts and other 
work-based learning experiences.  The formalisation and access was extended to requests for greater 
job rotation, a broader understanding of the organisation's activities and variety of experiences.  Also a 
greater sharing of ideas was proposed as being a way to improve the on-the-job elements.  The 
integration of the two elements was proposed as being an characteristic of an effective program.  
 
5.4.2 Formal pre-employment Mode of Skill Development. 
 
What was useful? 
 
This mode of skill development was valued by the respondents when it provided a grounding in 
conceptual and theoretical knowledge. When this conceptual knowledge was able to be combined with 
theoretical elements it was highly valued.  Effective educators were seen as key elements of this mode. 
 
How could it be improved?   
 
Three respondents stated that no improvement was possible with this mode of skill development.  
However, other respondents made suggestions about courses, teachers and co-ordination with the 
workplace.  The currency of teachers' knowledge and qualifications were stressed.  A greater emphasis 
on practical work at the college or university was the most strongly weighted suggestion.  Increased 
specialisation of courses was also suggested.  Also some co-ordination between the formal learning 
setting and the place were the skills taught are to be applied - the workplace was reported. 
 
5.4.3 On-the-job Mode of Skill Development. 
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What was useful? 
 
Responses to the utility of On-the-job mode of learning was categorisable into one of three ways; access 
to experts; authentic activities; and, on-going development of skills.  A significant number of 
respondents (20) suggested that access to experts was of utility.  Equally, responses such as practical 
experience, relevance to work, hands-on experience combined to provide a total of 117 responses.  
Added to this responses relating to on-going development (2) and getting paid while you learn (3) 
provided comprehensive support for this form of learning.  Access to experts and authentic activities 
are integral to current theorising about learning and are imperative to cognitive apprenticeships 
(Collins, Brown & Newman, 1989).  Other models of instruction emerging from the interest in socio-
cultural contributions to learning and expert performance, such as `apprenticeships for the real world' 
(Gott, 1989) and `reciprocal teaching of reading (Palinscar and Brown, 1984) also stress these qualities 
as attributes to learning. 
 
How could it be improved? 
 
Eighteen statements that this method of skill development could not be improved were reported (18).  
Suggestions for improving this method included requests for additional time with experts (16) and more 
time in the learning process (24).  The currency of trainers' knowledge was stated as being a concern 
(9), as was the need for theoretical background to be included (7) in skill development processes.  This 
leads to issues of structuring of workplace learning arrangements.  Structuring or formalisation of the 
provision was supported (11) as was references to group sharing of ideas (7) texts to support on-the-job 
learning (5) and the availability of specialist or specific courses (13).  In addition, there were 
suggestions about incentives, communications about training matters within the organisation. 
 
5.4.4 School Mode 
 
What was useful? 
 
Most of the references to what was useful about the school provision of learning emphasised the 
`basics' being provided by school later being supported by on-the-job learning (6).  The other responses 
referred solely to learning on-the-job from experts (1) 
 
How it could be improved? 
 
References to how this process could be improved were equally brief.  Two respondents suggested no 
improvement was required.  Others referred to an integration of on-the-job with the formal elements of 
the learning process needing to be current.   
 
6. CONCLUSIONS 
 
In this section conclusions are drawn and recommendations made about each of the three modes of skill 
development.  These conclusions and recommendations draw upon three sources of information: the 
qualitative data, quantitative data and the theoretical framework used within this study.  These 
conclusions are organised into categories associated with knowledge outcomes and the learning 
process.  The conclusions are refined into a series of recommendations related to the development, 
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implementation and evaluation of these modes of skill development. 
 
6.1 Formal Pre-employment Mode. 
 
6.1.1    Knowledge types and attributes. 
 
The formal pre-employment mode of skill development was widely reported as providing a base of 
theoretical or conceptual knowledge (propositional knowledge).  However, the data indicates that this 
knowledge was not always proceduralised in a way that was effective in the workplace.  This lack of 
effective proceduralisation is reported as being a short-coming of formal learning settings (Voss. et. al, 
1986; Gott, 1989).  The lack of transferability of knowledge and skills from school-type (formal) 
settings to non-school type settings such as the workplace is the key catalysts for attempting to 
explicitly teach students in formal settings processes of expert practice (Collins, Brown & Newman, 
1989; Palinscar & Brown, 1984).  The concern about a lack of transferability and the educational 
response to this problem for formal learning settings is comprehensively described by Raizen (1989 & 
1991).   
 
It is inferred from the data that learners in formal settings were not able to develop useful conceptual 
models of the work tasks and task structures they had to undertake because the actual tasks, task 
structures and conditions of task completion were remote from the learners.  These learners only had 
access to tasks and tasks structures that related to activities within the formal learning setting.  It is 
speculated that many of the respondents reporting being `thrown in at the deep end', and not having an 
understanding of what the job was about had been unable to develop a useful conceptual model of the 
work activity.  Such a proposition is consistent with a socio-cultural construction of knowledge.  The 
learners had experienced knowledge being construed in the socio-cultural setting of the formal learning 
environment.  Understandings about work tasks and task structures were configured by the formal 
learning environment, rather than by an authentic occupational setting.  The concerns associated with 
this situation is that deeper levels of conceptual knowledge required of a vocational expert are unlikely 
to be developed through unauthentic activities in substitute settings.  The sort of conceptual 
understandings that are developed in a formal learning setting probably have a greater utility in that 
setting than they do in other settings such as the workplace, where the skills acquired are to be utilised. 
 Instead it is necessary to consider learning experiences that provide the opportunity for the 
proceduralisation of propositional knowledge which in turn co-produces deeper levels of conceptual 
knowledge as understandings about utilisation are developed (Gott, 1989). 
 
 
6.1.2 Learning Process 
 
The qualities of teachers, the ability to learn with others were stated as key elements of the learning 
process within formal settings.  There were also persistent statements about the integration of 
experiences outside of the formal learning setting and the need for practical activities within the 
institution.  Currency of teachers' knowledge and their enthusiasm about their work was reported as 
being key qualities of an effective provision.   
 
One response from the data emerged as being significant in terms of a sociocultural focus on activities. 
 Respondents frequently reported that the focus of their activities was on the requirements of the setting 
rather than learning.  The interviews revealed a prior concern with passing the assessment items; with 
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efforts directed more towards achievement of goals emerging from the institution than learning - for 
example passing exams, and completing assignments which subordinated what the respondents referred 
to as learning.   Another issue associated with the socio-cultural nature of the formal setting was that 
students ultimately had to satisfy a teacher - or "meet your marker".  These two situations present 
problems within the learning process as the activities are embedded in the culture of the formal 
institution.  While the social relations between learners and experts exist in most situation eg. parent-
child; novice-master; student-teacher the quality of demands made by the expert is construed by the 
requirement of the larger sociocultural situation.  Or put another way the relationship between the 
teacher and student has more to do with the values of the formal learning setting than attributes 
associated with acquiring expertise.  
 
In terms of meeting your marker - the respondents rarely stressed the important role of the teacher yet 
were frequently supportive of workplace expertise.  Does this indicate a lack of utility of teachers or a 
lack of the realisation of the importance of their role? 
 
To use an analogy the learner in this mode enters a substitute environment, and tries to conceptual work 
tasks and task structures in terms of the substitute environment.  During their time at the formal 
learning setting their priorities will be configured by the requirements of that setting (Raizen, 1991).  
When they leave the formal learning setting and move into the workplace they must then try and adapt 
their models, concepts, and knowledge structures to this environment.  This might help explain the 
confusion and frustration that these learners experience during this transition phase.  For the purposes 
of this report it is important to distinguish qualitatively the difference between transferring skills 
between authentic settings eg. different workplaces and between a substitute environment where skills 
and knowledge is learnt and an authentic environment. 
 
An increasing body of research suggests that because the learners have acquired propositions that are 
inert they have great difficulty applying these concepts to real-life problems (see Raizen 1991).  It 
could be argued that the sets of schemas the learners have developed are not indexed effectively to 
"non-school" type activities or are as useable as those linked to applications were the skills are usually 
practiced, the workplace. 
 
 
6.1.3  Formal Pre-employment Mode - Recommendations.   
 
A comprehensive evaluation of the effectiveness of formal learning provision is outside of the scope this 
study.  However, it is possible to make some broad recommendations which result from analysis of the 
data.  These are as follows: 
 
 A. This mode of skill development would be enhanced by providing learners with authentic 

experiences of how the skills they will learn in the formal setting are applied outside that 
setting.  The utility of this recommendation is that the learners may then best be able to develop 
useful and effective conceptual models and understandings of how the propositional knowledge 
they learn in the formal setting is applied and proceduralised. 

 
 The data indicates that some initial authentic experiences would be useful to avoid learners 

conceptualising vocational tasks in terms of what they see and experience in formal learning 
institution because these conceptions are not authentic and may lead to inappropriate 
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understandings.  This initial exposure to authentic experiences should be maintained 
throughout the formal pre-employment mode if possible.  Such arrangements should assist the 
development of robust conceptual models of action (Lave, 1990), maximise transfer of learning 
(Pea, 1987).  These arrangements should reduce the confusion and shock that many learners 
experience as they move to apply their skills in the workplace.  Understandings required to be 
successful in formal learning settings appear to be different than those understandings required 
to be successful in the application of skills in the workplace. 

 
 B. While the use of simulated environments within formal settings, such as training restaurants 

and hair-dressing salons, are welcome aids for learning - the socio-cultural basis for cognitive 
development within these environments is still substitute.  The learner will be aware of whether 
they are in either a workplace or a formal learning setting and the development of their 
understanding will be predicated upon the exigencies of the particular setting.  Learners 
reported a prior concern with meeting the requirements of the setting which took precedence 
over developing useful knowledge for their vocation.  Although learning experiences in these 
substitute environments are useful they should not be confused with authentic occupational 
experiences. 

 
 C. Given the inherently substitute nature of the formal learning setting teachers should stress 

approaches to learning which emphasise the development of procedural knowledge and self-
regulating approaches to learning, preferably through practical activities.  Models of 
instruction such as cognitive apprenticeship (Collins, Brown & Newman, 1989) and reciprocal 
teaching (Palinscar & Brown, 1984) could be considered.  Equally, approaches suggested by 
Stevenson & McKavanagh (1991) which emphasise student initiated and regulated approaches 
to learning should be recommended as part of the formal pre-employment mode of learning. 

 
 
6.2 On-the-job Mode of Skill Development  
 
6.2.1 Knowledge types and attributes - Outcomes 
 
The utility of on-the-job learning is usually reported in terms of goal achievement in the workplace, 
which infers an association with the development of procedural knowledge - knowledge `how'.  
However, it would seem from the responses that the development is not restricted to specific procedures 
as respondents often state the ability to undertake a range of activities that occur in the workplace.  In 
addition, respondents report the development of problem-solving skills and also conceptual knowledge 
through learning on-the-job.  These sort of thinking and acting attributes are those usually associated 
with vocational expertise.  The respondents constantly refer to their highly active role in the learning 
process, albeit by doing things, working with experts, observation of and consultation with others, 
being able to try to do things, trial and error, etc.  This mode of learning constitutes an active rather 
than a passive role for the learner.  It is postulated that because this type of learning places a greater 
responsibility on the learner, encourages self-initiation and self-regulation which are conducive of some 
of these higher order skills.  Throughout the responses to learning on-the-job references to self-
motivation and the initiative of the learner were frequently made.  The question remains whether this 
mode of skill development is conducive to the encouraging self-motivation or is dependent upon it.  It 
might be speculated that a learning process that grants the learner an active rather than a passive role is 
more likely to be conducive of self-motivation than one which assigns the learner a passive role.  In 



  Page 39 

 
 

 

 
 

their comparison between learning in theory and practical classes in TAFE setting Stevenson and 
McKavanagh have provided empirical evidence that students were more self-initiating and engaged in 
higher order activity in practical classes than in theory (1991). 
 
The knowledge types that are reported and inferred from the data about learning on-the-job are the 
development of specific procedural knowledge, some deep propositional knowledge, and higher order 
procedural knowledge. In addition attributes associated with accepted practice were also frequently 
reported. 
 
 
6.2.2 Learning process  
 
This mode of learning is strongly supported because it allows learning through actual experience of 
authentic work activities, as stated above.  A significant number of respondents reported that the hands-
on approach to learning was highly effective.  This was supported by responses about relevance of 
learning experiences and learning from experts.  Access to experts was valued as was access to more 
than one expert. The duration of access to experts was reported as being a key concern.  As stated 
above there was constant reference to the learner being engaged in activities, observing, initiating, 
experimenting, attempting tasks and being allowed to attempt tasks.  Beyond this there were references 
to learning from mistakes.  Some of the interviews revealed statements which were highly supportive 
and reflective of the apprenticeship model of observation, coaching, scaffolding and fading.  Although 
fading was not explicitly referred to the other elements were frequently supported.   
 
However, while the model was strongly supported it is not able to address the needs of learners who are 
socially or geographically isolated.   Learners working alone or in isolation reported frustration with 
learning and problem solving, and while valuing the development of their own understanding through 
trial and error, it was suggested that this was a slow way to learn.  The shortcomings that these isolated 
learners stated, such as lack of access to relevant expertise, lack of support are supportive of the value 
that they ascribe to the qualities of guided learning provided through the apprenticeship model of 
learning.  Significantly, when the isolated learners attempted to resolve problems they sought out 
expertise.  For the worker engaged in a one-person business this meant meeting with other practitioners 
at product launches and professional meetings.  For the geographically isolated learner the contact with 
the external expertise was by phoning somebody who the respondent thought had the appropriate skills 
and knowledge.   
 
A more significant limitation for this model is when there is no available or existing expertise.  In such 
situations experts within the area may be able to suggest parameters for proceeding but may not have 
actual content knowledge.  However, the procedures for progressing with the problem may be useful in 
providing a framework for resolving novel situations.  
 
Limitation in the range and level of experiences was seen as a constraint which needed to be addressed. 
 So although it is possible to propose the apprenticeship model as an ideal way of acquiring a range of 
knowledge types and attributes in the workplace it has limitations.  In ideal terms the learning 
environments should allow the learner to participate actively in a range of activities that allow them to 
understand the entire process as well as the more specific tasks that they are involved with.  There 
should be access to a range of experts and also other learners by which the person can interact with and 
gauge their progress.  Across such arrangements are considerations about the willingness of learners to 
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become active and take responsibility for their learning and also the willingness of experts to provide 
supportive interaction with the learners. 
 
The efficacy of the apprenticeship model of on-the-job learning arrangements are worthwhile restating. 
 The skills that the learner is trying to acquire are being used by skilled workers in the workplace.  They 
are useful in the accomplishment of significant tasks in the workplace.  Consequently, learning has a 
functional and social context.  The processes of observation provides a target learning task.  This target 
learning task will usually involve a number of subskills that need to be integrated for smooth 
performance of the task.  
 
Having observed the task the learner begins to undertake the task with the guidance and support from 
the expert.  This guidance might comprised breaking the task up into a series of sub-tasks or arranging 
for practice of some application that may be peripheral in terms of risking failure of overall task 
completion.  During the initial attempts or approximation of the task the expert provides hints, guidance 
and feedback.  Having developed a conceptual understanding of the learning task the learner will keep 
practicing requiring successively less guidance from the expert.  
 
The process of observation, coaching and increasingly autonomous action by the learner develops "self 
monitoring and correction skills and integrate the skills and conceptual knowledge needed to 
advance towards expertise" (Collins, Brown & Newman, 1989:456). 
 
Observation provides a conceptual approximation of the learning task prior to it being attempted.  It is 
suggested that the development of a conceptual model is important for three reasons (Collins, Brown & 
Newman, 1989).  Firstly, it provides an advanced organiser, which allows the learner to give detailed 
attention to the actual execution of elements of the task as the overall nature of the task is understood, 
rather than being discovered through the elements.  Secondly, the conceptual model provides an 
interpretive structure for - "making sense of feedback, hints and corrections" (1989:456).  Thirdly, 
independent practice can be guided by the conceptual model, which frees the learner from a constant 
oversighting by the expert.   As these writers go on to state the conceptual model is developed through 
reflection by the interaction with the learning task.  Where the learner has access to more than one 
expert they are provided with a rich base of models which to influence their conceptual development.  It 
is also suggested by Gott that this type of learning activity is conducive of developing the deep layers of 
propositional knowledge (1989).  As the development of procedural knowledge (knowledge how) is 
developed from propositional knowledge (knowledge`about') (Anderson, 1982) so procedural activities 
deepen the propositional base.  This provides the depth of conceptual knowledge which is useful in the 
transference of learning to new situations. 
 
The utility of this type of learning process is the integration of the development of conceptual, factual 
and procedural knowledge simultaneously rather than being developed in separate setting with an 
outcome of weak linkages between these types of knowledge.  This provides for highly robust, 
accessible and useable types of knowledge which are indexed richly to their application.  From these 
responses it is possible to suggest a set of recommendations or principles. 
 
 
6.3.3 On-the-job Mode - recommendations 
 
It is recommended that as a result of synthesising current research and the outcomes of this study that 
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the following be advanced as principles for the development, implementation and evaluation of on-the-
job learning arrangements. 
 
 A. It is recommended that learning on-the-job has the potential to develop the range of 

propositional, procedural and conditional knowledge required of expert performance. 
 
 B. The achievement of this goal may be best realised through learning processes that:- 
 
  . provide access to a range of authentic vocational activities which allow the learner to 

experience both the process and product of their actions. (This will assist with the 
development of conceptual models of the task and task structures). 

 
  . encourage self-initiation and regulation through engagement in relevant tasks which 

are purposeful in goal achievement. 
 
  . provide access to an expert or a range of experts. 
 
  . provide access to a range of other learners, by which the learners can compare their 

own performance. 
 
  . allows sufficient time for the learner to become orientated and experience cognitive 

developing activities. 
 
 C. The on-job learning processes should be modelled on the use of observation, coaching and 

increasing autonomy of practice as characterised by the traditional apprenticeship method of 
learning.  This approach to guided learning has the ability to develop conceptual models of 
tasks, procedural knowledge and extend the propositional base which is generative of deep 
conceptual understandings. 

 
 D. However, use of this apprenticeship approach may not be ideal for many work situations, 

particularly for isolated workers or situations which lack access to available expertise.  
Variations of the apprenticeship model using an external elaboration of task structure and task 
completion, associated with guidance on how completion can be achieved could be considered 
to assist with the development of appropriate knowledge types and attitudes. 

 
 E. The development of the learners' conceptual understanding of both the process and product 

of an occupation or work type is reported as being highly facilitative.  Observance by the 
learner, of the nature of the settings activities and products would seem to be a useful base for 
the development of this conceptual understanding. 

 
It would seem that learning in the workplace has a significant potential as learning mode if the 
recommendations stated above about the management of learning experiences are considered. 
 
 
6.3  The Integrated mode of skill development 
 
6.3.1 Knowledge types 
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The respondents emphasised the development of both propositional and procedural knowledge in this 
mode.  The mode was generative of theoretical or conceptual knowledge although there was greater 
emphasis on the proceduralisation of that knowledge through workplace experience.  This relative 
emphasis may be the result of proceduralisation of knowledge moving from a propositional base 
(Anderson, 1982).  The respondents indicated the development of both types of knowledge in their 
responses.  References to acquiring skills from experts can be equated to the development of procedures 
such as algorithms - actions with an assured outcome in resolving a problem, eg. trade calculations, and 
heuristics - action which provides a well practised way of resolving a problem, although definite 
outcomes cannot be guaranteed.  Tricks of the trade fall into this category.  The development of some 
non-cognitive attributes are also reported.  By introducing the learner to real tasks with associated 
consequences they are able to develop a range of conditional knowledge (Garner, 1989) and non-
cognitive attributes such as working with and communicating to other people, albeit peers, supervisors 
or clients.  The integration of the two experiences and the development of cognitive processes and non-
cognitive attributes appear to be positive outcomes for this type of learning arrangements.   
 
 
6.3.2 Learning Processes 
 
The learning process was mainly valued for its integration.  The usefulness of access afforded to 
experts (usually designated as being in the workplace) was reported as being significant.  Sufficient 
time and access in the on-the-job component of the course was seen as being a key determinant.  Much 
of what has been recommended for both formal pre-employment and on-the-job modes is relevant to 
considerations of an effective provision of an integrated mode of skill development.  Surprisingly, there 
were few comments about a need for the on-the-job and formal aspects of this provision to be more 
effectively integrated when the respondents were asked to suggest improvements.  Yet when asked to 
suggest an ideal way of developing vocational skills the same group emphasised the need to formalise 
both the on and off-the-job components of the provision and suggested greater structuring of the 
workplace learning component.  The strongest indication of the quality of this provision was the 
application of theory in practical and realistic ways.  Overall the opportunities afforded by the learning 
on-the-job appear to have been most appreciated.  However, this should be considered in terms of the 
application of knowledge the learners may well have acquired in the formal learning setting.  The small 
number of learners who had gained skills through the integrated approach suggested that they were not 
always certain why they were going and were quick to note when what was being taught at the college 
bore no relationship to what they were doing in their own work practice.   
 
The integrated mode for acquiring skills should be the ideal approach, with its balance of on and off the 
job learning experiences.  However, this balance cannot be taken as given.  If the learners perceive that 
one of the two elements is irrelevant then it may lead to it being dismissed.  Given that each element is 
interdependent this is problematic.   
 
6.3.3 Integrated Mode - recommendations 
 
It is proposed that the following recommendations be considered concerning the integrated approach to 
acquiring vocational skills. 
 
 1.  That the arrangements for this mode of learning is seen in its entirety rather than two 
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separate provisions.  While this may sound trite and obvious the significance of the experiences 
of the learners as they move from one setting to the other needs to be considered.  Where this 
mode appears to be most valued is when clear links are established between the two settings. 

 
 2. The theoretical principles taught in the formal learning setting may benefit from an 

explication which purposefully links them to activities the learners are engaged in or are able to 
observe in the workplace.  It is probably more practical, realistic and appropriate for deliberate 
interventions to ground theory to occur in the formal learning setting.  However, a conscious 
effort should be made to provide an authentic context to ground theory and enhance the 
outcomes.  In essence it is recommended that the understanding of theoretical principles will be 
enhanced if they can be specifically related to activities within the workplace that the learner 
can experience. 

 
 3. That workplace learning arrangements such as those detailed in the on-the-job learning 

provision be enacted. 
  
 4. That the effectiveness of the formal learning setting may be dependent upon the professional 

qualities of a teacher who understands the requirements of effective vocational practice and is 
able to use non-directive approaches which will allow learners to develop robust conceptual 
understandings of vocational practice.  These are most likely best achieved through learning 
experiences that press students into higher order thinking which includes self-regulation and 
self-monitoring activities. 

 
7. CONCLUSIONS. 
 
These recommendations provide guidelines for both policy makers and practitioners.  The 
recommendations are based on a comprehensive research strategy which is supported by a broad 
sampling of types of Queensland workers.  The study has a range of implications for vocational 
education and training policy.  Firstly, assumptions about the nature of `unskilled and semi-skilled' 
work has been challenged.  These types of work are reported as being far more complex than are 
currently acknowledged.  Secondly, consideration of learning experiences that develop values and 
aptitudes appropriate to expert work practice needs to be considered.  Each vocational area has a 
culture of practice which guides activities.  Learning experiences need to address the values and 
attitudes appropriate to the culture of practice.  Thirdly, while each mode of skill development is 
characterised by specific qualities and contributions to learning the over whelming support of the utility 
of workplace learning should not be dismissed as being inevitable or usual.  The specificity and detail 
of responses to learning in the workplace provides support to what current research is increasingly 
inferring - that authentic settings provide the learner with a combination of attributes and experiences 
that are difficult to simulate or emulate.  
 
This report is framed by an appreciation of the significant role that social and physical context plays in 
learning processes and particularly the development of vocational expertise.  It is anticipated that this 
report will revitalise discussions about learning in vocational education and promote some variance 
with current practice.  It is also hoped that the recommendations be used to inform policy making 
within vocational education and provide guidelines for practitioners. 
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The outcomes of this research should be useful for policy makers in determining how to maximise the 
opportunities for learning provided by the three modes of skill development.  Equally, the study should 
provide vocational educational practitioners with guidelines for developing, implementing and 
evaluating programs.  The study itself also makes a contribution to our understanding about the nature 
of skilled work and how people acquire vocational skills. 
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Appendix One 

 
Survey instrument 



  
 

 

 

 
 

Appendix Two 
 
Interview questions 
 
The Questions. 
 
Section 1. Initially acquiring skills 
 
Determine / confirm the nature of their area of skill and inform the respondent that this will be the focus 
of the questions. 
 
1a. What does it mean to be a skilled (whatever they do)? 
 
 
1b. How did you initially acquire the skills for that job? 
 
 
1c. What was useful about this way of acquiring skills? 
 
 
1d. What were its limitations? 
 
 
1e. What do you think is the ideal way of acquiring skills for your type of work? 
 
 
Section 2. Continuing development of those skills 
 
Think about the last time you had to solve a problem in your job for which you did not have the 
necessary skills or knowledge.   
 
2a. How did you go about learning what you needed to know? 
 
 
2b. Who or what in the organisation helped? 
 
 
2c. Did it work, if so why? 
 
 
2d When has this type of learning failed to be useful? 
 



  
 

 

 

Appendix Three 
 

Occupations of Interviewees 
 
INTERVIEW #1 Art teacher 
 
INTERVIEW #2 Full-time practising artist  
 
INTERVIEW #3 Stockbroker - Investment Consultant 
 
INTERVIEW #4 Pathologist 
 
INTERVIEW #5 Travel Agent 
 
INTERVIEW #6 Librarian;    
 
INTERVIEW #7 Administrative Officer 
 
INTERVIEW #8 Personnel Consultant 
 
INTERVIEW #9 Bank Officer 
 
INTERVIEW #10 Horticulturalist 
 
INTERVIEW #11 Electrician 
 
INTERVIEW #12 Florist 
 
INTERVIEW #13 Nurse 
 
INTERVIEW #14 Health & Safety Officer 
 
INTERVIEW #16 Store Manager 
 
INTERVIEW #17 Head Wardsman 
 
INTERVIEW #18 Police Officer 
 
INTERVIEW #19 Union organiser 
 
INTERVIEW #20 Hairdresser 
 
INTERVIEW #21 Beauty Therapist 
 
INTERVIEW #22 Assistant Bar Manager 
 
INTERVIEW # 23 Regional Co-Ordinator, Central Land Council 
 



  
 

 

 

 
INTERVIEW # 24 Payroll Officer 
 
INTERVIEW # 25 Accounts Clerk 
 
INTERVIEW # 26 Secretary/System Administration 
 
INTERVIEW # 27 Information Systems Manager 
 
INTERVIEW # 28 Assistant Housekeeper 
 
INTERVIEW # 29 Catering Sales Executive 
 
INTERVIEW # 30 Floor Hand 
 
INTERVIEW # 31 Orders Assembler 
 
INTERVIEW # 32 Promotional Manager - Supervisor 
 
INTERVIEW # 33 Senior Category Manager Assistant 
 
INTERVIEW # 34 Variety; Softgoods;  Fill Shelves;  Order Check; Queries at Checkout; 

Service Supervision at Checkout. 
 
INTERVIEW # 35 Systems Operator - Computer Operation 
 
INTERVIEW # 36 Porter/Assistant Station Master 
 
INTERVIEW # 37 Station Mistress 
 
INTERVIEW # 38 Assistant Station Master 
 
INTERVIEW # 39 Station Master 
 
INTERVIEW # 40 Assistant Station Master 
 
INTERVIEW # 41 Rostered Assistant Station Master 
 



  
 

 

 

Appendix Five  
 
 Details of Quantitative Data 
 
5.4  What was useful about the initial mode of skill development, and how it 

could be improved 
 
The following categories contain statements about the utility of each method and their frequency being 
reported (in parenthesis) 
 
5.4.1 What was useful about the Integrated mode of skill acquisition 
 
. learning from experts on the job (7) 
. up to date methods - first hand experience (1) 
. apprenticeship important initially but o-j-t is essential(4) 
. grounding in basics (transferable skills) (4) 
. relevant to work skills/ applicable/ specific (7) 
. hands-on experience (4) 
. practical experience more important than theory (1) 
. on-going development of skills/ upgrading (6) 
. appropriate background knowledge/ theoretical base (2) 
. combined theoretical and practical (theory applied practically and realistically) (24) 
. good educators/ trainers (4) 
 
5.4.2 What was useful about the Formal pre-employment mode of skill 

acquisition 
 
. grounding in basics (transferable skills) (1) 
. relevant to work skills/ applicable/ specific (2) 
. appropriate background knowledge/ theoretical base (10) 
. combined theoretical and practical (theory applied practically and realistically) (8) 
. good educators/ trainers (1) 
. share experiences - learn from others (1) 
 
5.4.3 What was useful about on-the-job mode of skill acquisition 
 
. learning from experts on the job (20) 
. you get paid while you learn (3) 
. up to date methods - first hand experience (4) 
. relevant to work skills/ applicable/ specific (27) 
. hands-on experience (79) 
. practical experience more important than theory (7) 
. on-going development of skills/ upgrading (2) 
 
 
5.4.4 What was useful about school followed by on-the-job mode of skill 

acquisition 
 



  
 

 

 

. learning from experts on the job (1) 

. grounding in basics (transferable skills) (1) 

. hands-on experience (1) 

. school basics, then o-j-t and learning from others (5) 
 
5.4.5 How could the initial modes of skill development be improved? 
 
The next responses after determining the utility of modes of skill acquisition was to seek perceptions 
about how these may be improved  
 
 
 
5.4.6 How could the Integrated mode of skills acquisition be improved? 
 
. no improvement (4) 
. better trainers - capable/qualified/ up to date (3) 
. more time with expert on the job (2) 
. formalisation of ojt and skills development (4) 
. adding other trade streams (3) 
. longer o-j-t time and follow-up (4) 
. integrated school and work (1) 
. improved ojt and personnel exchange/rotation (1) 
. more detailed/ advanced special courses when required (10) 
. extended apprenticeship and ojt (2) 
. more group sharing of skills/ideas (1) 
. more up-to-date theory provided/ background knowledge (3) 
. on-going refresher courses for staff and trainers (1) 
. more co-ordination/integration between college and 
            workplace - employer input (3) 
. keep up with modern technological changes (3) 
. more practical elements at uni/college (8) 
. more motivation and incentive to learn/improve/achieve (1) 
. broader ojt - basic grounding in whole organisation (1) 
. more varied work experience (1) 
. more varied subjects at college (1) 
. time off work for study (1) 
 
 
5.4.7 How could the Formal pre-employment mode of skills acquisition be 

improved? 
 
. no improvement (3) 
. better trainers - capable/qualified/ up to date (1) 
. formalisation of ojt and skills development (1) 
. more detailed/ advanced special courses when required (2) 
. more group sharing of skills/ideas (1) 
. more up to date theory provided/ background knowledge (1) 
. on-going refresher courses for staff and trainers (1) 



  
 

 

 

. more co-ordination/integration between college and 
            workplace - employer input (2) 
. more practical elements at uni/college (9) 
. time off work for study (1) 
 
5.4.8 How could the on-the-job mode of skills acquisition be improved? 
 
. no improvement (18) 
. better trainers - capable/qualified/ up to date (5) 
. more time with expert on the job (16) 
. formalisation of ojt and skills development (11) 
. better resources (2) 
. more specific o-j-t  -including vendor training  (3) 
. longer o-j-t time and follow-up (24) 
. improved ojt and personnel exchange/rotation (1) 
. more detailed/ advanced special courses when required (13) 
. more group sharing of skills/ideas (7) 
. more up to date theory provided/ background knowledge (7) 
. text to support/ complement ojt (5) 
. cater for individual differences and capabilities (1) 
. on-going refresher courses for staff and trainers (4) 
. keep up with modern technological changes (1) 
. standardised criteria/ expectations for trade/ profession (1) 
. better communication between management/staff re staff's 
          training needs  (3) 
. job training off-site (1) 
. more motivation and incentive to learn/improve/achieve (2) 
. more varied work experience (2) 
 
5.4.9 How could the School followed by on-the-job mode of skills acquisition be 

improved? 
 
. no improvement (2) 
. integrated school and work (1) 
. any method would be an improvement! (1) 
. more group sharing of skills/ideas (2) 
. more up to date theory provided/ background knowledge (1) 
. on-going refresher courses for staff and trainers (1) 
 
 
5.5 Ideal ways of acquiring skills to become a skilled worker. 
 
The responses from to the question "Describe what you believe to be the ideal way of learning to 
become skilled in your type of work?" were categorised against the four modes of skill development 
used throughout the survey.  Quantitatively the responses are as follows - the Integrated mode received 
75 statements of preference or 32% of the responses; the Formal pre-employment received 19 
statements of preference or 8.1% of the responses; the On-the-job learning received 138 statements of 
endorsement or 59% of the responses and the School category received .8% of responses which 



  
 

 

 

comprised 2 statements of endorsement.  Again a useful comparison will be the initial mode of 
acquisition.  The cross tabulation between means of acquisition and ideal shows limited movement. 
 

 Integrated Formal pre-
employment 

On-the-Job School 

Initial  67 or 27%  23 or 9%  148 or 59%  8 or 3.2% 

Ideal  75 or 32%  19 or 8.1%  138 or 59%  2 or .8% 
Note the preponderance of reference to the importance of the on-the-job learning  
 
Qualitatively the responses were as follows:- 
 
Integrated Mode -  
 
. more time on the job - experience (3) 
. current apprenticeship model (2) 
. apprenticeship followed by structured ojt (14) 
. specialised courses (1) 
. formalisation of on and off job training (19) 
. apprenticeship followed by ojt and advanced courses (23) 
. integrated uni/college and field work/work exp (12) 
. more frequent block training (1) 
 
Formal pre-employment Mode - 
 
. more time on the job - experience (1) 
. college/uni,  then structured ojt (18) 
 
On-the-Job Mode - 
 
. having good people above you who know what they are on about learning from experts on the job - 
mentors  (28) 
. on-the-job (39) 
. more time on the job - experience (6)  
. specialised courses (2) 
. practical hands-on experience (26) 
. learning from others/  peer learning (3) 
. on-going ojt, refreshers and personnel exchange/ 
         job rotation (4) 
. specific ojt, combined with relevant theory - special course - seminars  (23) 
. individualised personal training/ study program (1) 
. structured skill development process and evaluation on the job (2) 
. ojt and some external training - outside location (1)  
. broader, basic ojt course to start -to provide overview/perspective of whole organisation   (3) 
 
School Mode - 



  
 

 

 

 
. school,  followed by structured ojt (2) 


