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Abstract

This paper describes current activities within the vocational education training (VET) sector in Australia where traditional views of teaching and learning for training are being challenged.  The paper showcases innovative and leading edge applications of technology in the National Flexible Toolbox Project and draws on the history of this project to demonstrate current thinking within the Australian VET sector in relation to student learning.  The paper examines the learning designs and resources that have been developed across the past five years in the National Flexible Toolbox Project and uses the outcomes to argue and demonstrate its findings.
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Introduction

Traditionally in classrooms and formal learning settings, teachers have assumed a leadership role and presented their learners with very directed learning experiences that reflect their position as content and pedagogy experts.  The content in classroom-based learning has been typically based around learning objectives which promote knowledge and understanding of the planned curriculum. 
In the workplace and industry, the education of workers  focuses on training to provide the workers with the skills needed to carry out their occupations efficiently and safely. It involves the acquisition of technology which permits employees to perform their present job to standards and it improves human performance on the job the employee is presently doing or is being hired to do (Brown, 1995). Competency based training requires workers to attain mastery of the process or content.  If mastery is not achieved, the training is usually continued until the worker is able to demonstrate the required competence.  Assessment is based on criteria of performance and the training is intended to see that all participants are able to succeed.

 In recent years, the training sector has emphasised that apart from the specific skills needed to operate a machine or to complete a task, it is important that workers can manage their work role, deal with contingencies, and interact effectively in the workplace environment.  There is more emphasis in training on underpinning knowledge for broader understanding, and on the ability to make decisions at the appropriate level of responsibility. This paper describes how the Toolbox initiative has worked to produce  training materials, which are designed and presented with an embedded orientation to supporting these broader aspects of training. 

Learning Principles for Active Learning 

The emergence of learning technologies as supports for all forms of education and training has seen their rapid uptake in both the education and training sectors. The use of technology in the delivery of programs provides a highly visible exposure of the learning theories involved in the design of programs. Contemporary educational theories that appear to best predict and describe student learning of all ages and types are those based on constructivist principles (eg. Duffy & Cunningham, 1996).  These principles posit that learning is achieved by the active construction of knowledge supported by various perspectives within meaningful contexts.  In constructivist theories, social interactions are seen to play a critical role in the processes of learning and cognition (eg. Vygotsky, 1978).   These settings also recognise the value of the experiences and previous learning that students bring to the setting.

The education literature abounds with descriptions and discussions of the forms of instructional settings that best support learners’ needs.  Many authors have attempted to describe what they perceive as the principal attributes of quality learning settings.  Quality learning settings in this context are those which provide the greatest supports for student learning by such means as: promoting deep learning rather than surface learning; supporting knowledge construction; developing transferable learning; catering for individuals; and building on the experiences and expertise which learners bring with them.  

Savery & Duffy (1995) argue that there are four principles that necessarily underpin learning in quality settings: learning is an active and engaged process; learning is a process of constructing knowledge; learners function at a metacognitive level; and learning involves social negotiation.  The application of these ideas into the design of learning environments provides many challenges and uncertainties. 

This was the situation that faced the National Flexible Learning Toolbox project when it was first implemented by the Australian National Training Authority (ANTA) in 1998. A Toolbox is a collection of online training materials comprising learning activities, resources and user guides to support program delivery in vocational education and training. The learning resources are Web-based and designed in a manner which facilitates customisation and reuse to support programs in the National Training Framework, the basis of qualifications and accreditation in the Australian VET sector. 

Since 2000, the Toolbox initiative has been part of the Australian Flexible Learning Framework for the National Vocational Education and Training System 2000-2004  (Framework) and run by the Office of Training and Tertiary Education (OTTE) in Victoria, one of the partners to the Framework agreement. The Toolboxes and the Framework were designed to support the accelerated take-up of flexible learning modes and position Australian VET as a world leader in applying new technologies to vocational education products and services (EdNA VET Advisory Group, 2000).
The Flexible Learning Toolbox Initiative 

The promise of the new technologies in the mid 1990s prompted the Australian National Training Authority (ANTA) to consider strategies that could motivate and support registered training organisations (RTOs) to embrace modes of flexible delivery for their students. The Flexible Learning Toolbox Project was conceived around the development of sets of generic and customisable materials that could be applied widely throughout the training sector.  The intention was to create efficiency and economies of scale though large scale production of learning materials capable of wide acceptance and use. 

The Flexible Learning Toolbox Project has been carried out in  a series of stages since it commenced in 1998. Since the commencement of the second series in 2000, the process has been overseen by the National Project Managers, a small team of specialists in online learning and flexible delivery within the Office of Training and Tertiary Education in Victoria. The guidelines for the Toolbox products have been progressively refined to give close attention to learning design and product utility issues and, following the initial experimental series, quality assurance processes have been paramount.

Developers annually bid for funding to build Toolboxes through the Flexible Learning Advisory Group (FLAG), a committee of state and commonwealth representatives with strong interest and expertise in flexible delivery in the VET sector.   Teams and consortia work together to develop bids to build online learning resources for qualifications within the national Training Packages.  Teams are required to demonstrate strong links with industry groups and to propose online materials that demonstrate evidence of sound contemporary learning designs and development processes that create materials with high levels of product utility.   The following descriptions from the developers’ guidelines (used from series 2 onwards) highlight these aspects of Toolbox design:

A fundamental requirement of Toolbox resources is the need to exhibit effective teaching and learning approaches.  To support this requirement, proponents need to demonstrate their capacity to develop resources with the following features:

· a firm basis in an educational model which recognises an active, constructive role for learners; 

· learning activities which engage the learner in active processing of the subject matter rather than mere knowledge acquisition;

· learning settings and tasks that encourage meaningful online communication and interaction (between learners as well as between teachers and learners);

· content resources which are visually attractive, motivating to use and organised logically for ease of navigation; and

· representations of authentic and real life settings in preference to textual descriptions.

The nature of the learning designs inherent in the National Flexible Learning Toolboxes that have been produced, often comes as a surprise to many.  These products have been planned and developed following carefully organised guidelines and development processes.  The designers and developers are provided with large amounts of supports and scaffolding to enable them to plan learning settings that reflect contemporary learning theories and to ground these theories into practical learning settings. 

In a typical Toolbox Project series, developers are invited on an annual basis to submit an Expression of Interest (EOI) for developing a Toolbox to the Steering Committee appointed by FLAG, who select from among the 100 or so applications, approximately 40 projects for which an extended proposal is invited.  The EOI process is used to ensure that the selection process leads to a strong blend of qualifications across a variety of Training Packages, and that the full-scale proposals are presented by teams with the capacity and capability to deliver quality learning products.

From the full-scale proposals, around 15 projects are selected for funding, for amounts of around $250,000.  A comprehensive review process is used to select proposals with the most potential, and successful teams are provided with comprehensive feedback indicating strengths and weaknesses within their plans. 

A mentoring process also accompanies the design and development processes.  Mentors are allocated by the National Project Managers to each team.  A mentor is a critical friend with extensive experience in the design of effective online learning materials.  The mentor works closely with the team throughout the nine months of the process. The process involves considerable discussion, especially around areas in which there have been conflicting preconceptions. A prominent issue has been the amount of structuring necessary in products designed for learners in lower level certificates, who are seen as unlikely to be naturally autonomous learners.  It has been educative for both the VET practitioners (who know the student audience) and the mentors (who know the contemporary theory) to hear each others’ views and negotiate solutions.

A proof of concept stage has been another critical element in the process.  Developers submit a sample showing the intended interface and indicative learning activities and resources.  The sample receives a thorough review from a panel of reviewers comprising online learning specialists and other stakeholders. Weaknesses identified are expected to be addressed before approval to proceed to full development is given. 

At a number of stages throughout the production process, reviews are also sought from representatives of the industry concerned and typical users are asked to trial the products and provide their feedback to the team. The final stage includes a proofing check and a test by technical experts before the products are supplied to Australian Training Products, the company supporting their dissemination to Registered Training Organisations. 

The Toolboxes are distributed on CD-ROM for a  nominal fee which provides a licence to use the products freely on local servers, an extensive Teachers’ Guide to assist in use of the products and access to a free Help Desk to facilitate installation and use of the resources. As new rounds of the Toolbox series have progressed, feedback from all phases of the previous round are used to refine and guide subsequent activities.  The high degree of reflexivity within the process has been an important element in the quality assurance process.  The Toolbox products now include over 60 online courses.   The products can be accessed and viewed at http://www.flexiblelearning.net.au/toolbox

The Learning Designs within Toolbox Products

The Toolbox products now stand as examples of online products within the Australian VET sector and provide some clear insights into the nature of the learning settings promoted and used within the delivery of training programs. This opportunity provided the impetus for the study reported in this paper, which aimed to explore and document the learning quality of the various Toolbox products. 

  The study set out to answer the following questions:

· To what degree are  deep learning experiences supported by the various Toolboxes?

· What patterns exists in the learning designs developed for the Toolbox products across the different levels of training qualifications?

· Is there a discernible pattern in the nature of the learning environments in the Toolbox products developed across the various series? 

To answer these questions, it was necessary to develop a means to compare the depth and extent of the learning experiences supported by the various Toolbox products.  There are few formalised means by which the learning quality of online, or any delivery form of, products can be quantified and compared. Most review tools enable the quality of products to be described but not necessarily measured for comparison purposes. 

In this study, the potential learning depth of the individual Flexible Learning Toolboxes was determined through a review of the learning designs around which each had been built and a determination of the degree to which these online learning environments could provide support for learning experiences based on meaningful knowledge construction. Clearly different learning tools in the hands of different teachers can be used in a variety of ways.  Those learning environments that have been designed to support knowledge construction will likely have the greatest potential for this form of use.  

Methodology

For this study we chose to explore the potential learning depth of the Toolbox products through a detailed review of the constituent elements of the online designs as proposed by Oliver (1999): 

· learning tasks, the contexts, problems, interactions used to engage the learners and on which learning is based;  

· learning resources, the content, information and resources with which the learners interact and upon which learning is based; and

· learning supports, the scaffolds, structures, encouragements, motivations, assistances and connections used to support learners. 
To provide some comparative measures between different products, it was necessary to find a way to quantify the potential of these attributes to support deep learning experiences. This was achieved through the development of a review process using a scale as described below.

a. Learning Tasks

The learning tasks in technology-based environments play a fundamental role in determining the depth of the learning outcomes (Wild & Quinn, 1997).  They determine how the learners will engage with the course materials and the forms of knowledge construction that will take place. Learning tasks that promote engaging learning experiences need to be relevant and open to some degree. They need to provide learners with choices and decisions and to represent practical instantiations of the content and processes to be learned (eg. Herrington & Oliver, 2000).  The learning tasks in an online setting sit across a continuum which is described by the degree of learner autonomy and the open-endedness of the tasks upon which the learning is based.  Figure 1 describes the continuum and discrete forms of design.  Various forms of these learning designs sit between the descriptions given.  At one end of the continuum, learning activities are very much dictated to the students by the setting and based on content delivery (content-centred), while at the other end, the learning tasks provide high degrees of learner autonomy and decision making in authentic settings (supporting knowledge construction). At the midpoint of the continuum, are learning tasks which are activity-based with degrees of structure and teacher direction.

	1
	2
	3
	4
	5

	content presentation and consolidation

eg. sequenced content pages with interspersed activities
	
	activity-based learning sequences eg. contextualised  tasks and  activities  associated with content and information
	
	open-ended tasks eg. a single authentic problem anchoring learning in a complete unit


Figure 1: Learning Task Continuum

b. Learning Resources

In environments that support deep learning experiences, learners are exposed to content that provides them with perspectives from a multitude of sources (eg. Herrington & Oliver, 1995). Many course materials contain content that is quite rigidly organised and presented to the learners in a strict sequence.  Flexible learning experiences tend to provide more freedoms for learners who are able to access resources in a variety of ways (eg. Lebow, 1993).  The learning resources within an online setting tend to be influenced to a large degree by the form of learning design implemented.  In the cases where the learning is structured, the resources tend to be tied to the learning activities more so than in the open-ended problem type designs.  In this continuum, one extreme describes learning resources in which the learning activities are embedded and where students have few choices and decisions.  At the other extreme the resources are provided in authentic and relevant forms for learners to choose from and to use for specific purposes.

	1
	2
	3
	4
	5

	fixed content and knowledge spaces eg. Web pages, sequential information, instruction and information combined
	
	multiple content forms, eg. media rich resources, interactive objects    tutorials, dynamic resources with feedback elements,  
	
	authentic content and information, eg. discrete elements, library-based, multiple perspectives, authentic resources


Figure 2: Learning Resources Continuum
c. Learning Supports

Flexible and on-line learning environments that support deep learning experiences require learning supports to be designed as integral parts of the learning process.  The support is necessary to guide learners and to provide a feedback mechanism which is responsive and sensitive to their individual needs (eg. McLoughlin & Oliver, 1998).  The forms of learner support in online settings can be shown to sit across a continuum where the support is seen to move from structured feedback through to learning scaffolds.  At one end of the continuum, the structured feedback describes settings where the technology has been designed to provide the forms of support needed by the students in stand-alone settings.   At the other end, the learning supports take the form of scaffolds that provide the support and assistance students need, which are adaptive to the needs of the learners and can be faded when appropriate.  In the middle of this continuum are supports that provide a blend of computer-based feedbacks and human supports.

	1
	2
	3
	4
	5

	Web-based feedback eg. learning from the computer, programmed interactions and feedback
	
	planned human interactions eg. bulletin boards, tutor roles, resource sharing
	
	learning scaffolds eg. learning supports that vary according to needs, planned social interactions


Figure 3: Learning Supports Continuum
Using this grading scheme with online products yields three scores in the range 1-5 and a total score in the range 1-15. In this study, we chose to call this aggregated total, the learning depth indicator (LDI), and to make comparisons and judgments of the various products using this statistic.  From a learning perspective, any product which scores the mid range, 3, in all areas would, by any standards, be considered a product supporting quality learning experiences. 

Further judgements of the potential depth of learning are made possible by considering the total figure of 9 as a benchmark.  A combined total of 9 describes a learning setting characterised by learning processes which are activity-based with such attributes as contextualised tasks, and learning activities designed to consolidate content and information.  Such a score is indicative of learning resources in multiple content forms, media rich, including some interactive objects and possibly tutorials and dynamic resources with feedback elements.   The learning supports would include Web-based feedback as well as planned human interactions through bulletin boards, tutor roles, resource sharing etc. A score of nine is clearly a learning setting which would promote more opportunities for deep learning than a setting with a lower score. 

Each of the Toolboxes was rated within the 3 continua, using a numerical score 1-5 for each scale.  The individual scores were determined by the researchers after a close analysis of each Toolbox, and were informed by the various evaluations and reviews completed on each Toolbox across their development process and history. The LDI was then calculated for each Toolbox. 

Results 

Table 1 provides a summary of the Toolboxes in the various series and indicates the mean score on the continuum (1-5) for each of the elements in the learning framework. The mean LDI score for each of the Toolbox series is also shown, along with the percentage of products scoring  9 or above. 

	Toolbox  Series
	Number of products
	Learning Tasks

(mean)
	Learning Resources

(mean)
	Learning Supports

(mean)
	LDI

(mean)
	% 9 or

above

	Series 1
	11
	1.7
	2.3
	1.5
	5.5
	9%

	Series 2
	13
	3.0
	3.2
	2.5
	8.8
	46%

	Series 3
	16
	3.4
	3.4
	3.1
	9.8
	81.3%

	Series 4
	18
	3.4
	3.9
	3.1
	10.4
	88.9%

	Series 5
	15
	3.3
	3.6
	3.3
	10.2
	100%

	
	
	
	
	
	
	


Table 1: Mean scores of each Toolbox Series lLearning elements, LDI & percentage with total at 9 & above)
Table 1 demonstrates some interesting information and patterns.  The first series of Toolboxes generated resources which were in the main electronic versions of paper-based products.  The scores on the various continua  show that the majority of the Series 1 Toolboxes had learning designs that focused on the content and were comprised principally of sequential Web pages carrying this content.  The Toolboxes tended not to have task-focused instructional design strategies and were normally intended to be used as standalone resources. The predominantly low scores (1-3) across all scales for the Series 1 products reflects the content-centric approaches that were typically characteristic of this series.  Only one Toolbox in this series scored an LDI of nine or more.

The evaluation process following the first series provided some strong guidelines for designers and developers in the second series and the overall figures for Series 2 demonstrate the outcomes from the application of these guidelines. The more task-based approaches to the learning designs employed by a number of teams are reflected in the higher scores recorded for this series. Nearly half of the Toolboxes scored an LDI of 9 or more.

An examination of the scores for the products in the third series reveals a similar pattern.  Once again, the scores reveal a set of products supporting more learner-centred approaches and which use more of the opportunities of the online medium to provide enhanced learning settings for the students. The products typically included task-based learning designs, employing rich media sources and accompanied by planned learning supports using the communications elements of the technology. Within the third series, elements promoting deep learning experiences appeared to be the norm with only three Toolboxes being judged to have an LDI of less than nine. 

When the scores for the fourth and fifth series  are reviewed, evidence of elements promoting deep learning is even more apparent in the products produced. In Series, 4 and 5  the mean scores across the range of products are in both cases above 10 , while in Series 5, 100% of the products achieved an LDI of 9 or above. These scores are representative of learning designs that strongly support knowledge construction and engaged learning

Learning designs and AQF levels

Most teachers tend to use very directed teaching modes when dealing with the lower AQF levels.  The competencies sought at these levels usually concern the ability to complete relatively simple processes and acquire specific knowledge, associated usually with carrying out some practical tasks.  The designers of the Toolboxes were cognisant of the needs of their learners and applied instructional design strategies that were sensitive to the students’ needs. 

It was this issue that caused a number of animated discussions during the development process while interpretations of adequate structuring for the lower AQF level audience were debated. The levels of support required by less confident and less autonomous learners may well mean that designs at the highest end of the continua are questionable for this group.  Some developers intentionally chose to use learning designs for these students that would have a lower rather than a higher LDI. On the other hand as the project has progressed, many teams have found ways to balance the need for guided learning, with the use of contextualised-activities and freedom of movement to select from a range of resources, thus scoring in the middle range of the LDI. 

 The results show that in the main, the AQF level of the learning environment did play some part in the selection of the learning design with the higher AQF level subjects being those with the more task-based and student-centred approaches.  What is evident from the data though, is the capability of many developers to produce task-based approaches supporting knowledge construction processes for the lower AQF level courses. There are a substantial number of products in the Toolbox project which provide deep learning experiences (eg. LDI of 8 – 12) for students in AQF levels 2 and 3. 

	LDI
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	Average LDI

	AQF Level
	
	
	
	
	
	
	
	
	
	
	

	1
	
	1
	1
	
	1
	1
	1
	
	
	
	7.6

	2
	1
	2
	2
	1
	5
	6
	6
	2
	2
	
	8.6

	3
	2
	3
	2
	1
	4
	7
	7
	2
	3
	
	8.5

	4
	4
	
	1
	3
	2
	3
	4
	5
	5
	3
	9.3

	5
	
	
	
	1
	3
	2
	3
	6
	2
	1
	10.1

	6
	
	
	
	1
	
	1
	1
	1
	
	
	9.2


Table 3: LDI and AQF levels for Flexible Learning Toolboxes
Conclusions

The purpose of this paper was to explore the nature of the learning environments planned within the National Flexible Learning Toolbox projects through the following questions:

· To what degree are deep learning experiences supported by the various Toolboxes?

· What patterns exists in the learning designs developed for the Toolbox products across the different levels of training qualifications?

· Is there a discernible pattern in the nature of the learning environments in the Toolbox products developed across the various series?
The findings from the study provide strong evidence of high levels of success in the Toolbox project in producing online learning resources capable of supporting  deep learning experiences. The findings suggest that the potential depth of the learning experiences supported by Toolbox products has increased significantly in overall terms across the period of the project. 

Given the paucity of strong examples of quality online learning materials in any setting (eg. Mioduser et. al. 2000), the products from this  initiative stand as strong exemplars for other project teams and organisations seeking to develop learning settings based on contemporary technologies and learning theories. 
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