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1 Introduction
Since 2008, the Australian Flexible Learning Framework (Framework) has been funding trials of emerging technologies with Registered Training Organisations (RTOs). These trials have been overseen by the Framework’s E-standards for Training activity.

As the Framework comes to an end, the purpose of this document is to review and summarise the outcomes of four years of emerging technology trials and where appropriate to identify where future trials should be focused.

This review was also undertaken within the context of the progressive implementation of the National Broadband Network, which will provide the sector with new opportunities to utilise web enabled technologies to support learning and teaching.

What is an emerging technology?

For the purposes of these trials, an “emerging” technology was considered to be any technology (usually web-based or related) that was not widely implemented or used in the sector and that has potential e-learning applications. Specific technologies were suggested during the application process based on input from the E-standards Expert Group, and the Horizon Report
 was used as a cross reference.

What were the emerging technology trials?

The stated purpose of the emerging technology trials was to explore emerging technologies and identify areas where future standards work may be required. The trials were also an important tool for identifying ways that the emerging technologies may be utilised in teaching and learning in the wider national training system.
Relatively small amounts of funding were made available through a competitive application process with a maximum of $20,000 per trial available for RTOs to trial the use of emerging technologies. Specific technologies were targeted each year based on guidance from the sector’s national E-standards Expert Group. A reference group comprising E-standards Expert Group members and a representative from the Framework’s E-learning Innovations activity
 selected projects based on published application guidelines and the merit of the application.
2 Summary of technologies trialled

Over four years, a wide range of different technologies was trialled. Table 1 provides a summary of the technologies investigated by year.

Table1: Summary of technologies trialled by year
	2008

	Mobile learning, RFID, camera glasses, QTI, e-assessment, virtual worlds, e-portfolios

	2009

	GPS, Geotagging, mobile learning, wikis, RSS, 2D barcodes

	2010

	Camera glasses, video, ebooks, mobile learning, virtual worlds, augmented reality, e-Assessment

	2011

	Mobile learning, smart pen, accessibility, HTML5


Showing this information as a tag cloud (Figure 1) illustrates the relative popularity of topics/technologies across the four years the program has run. This clearly demonstrates the strong interest in using mobile learning in these trials. 

Figure 1: Tag cloud showing technologies/topics trialled by popularity
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Figure 1: tag cloud representing popular technologies trialled. Table 1 is a text equivalent for this tag cloud.

3 Trials by location, funding, and learner cohort 

This section provides an overview of the types of RTOs, trial locations, funding and learner cohorts involved in emerging technology trials. 

State and territory participation

During the four years of emerging technology trials, there was a generally good level of participation across states and territories with the notable exception of WA. 
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Figure 2: tag cloud illustrating number of trials funded per jurisdiction. VIC=5, NSW=3, QLD=2, WA=0, SA=1, NT=2, ACT=1, TAS=3

Of the 17 trials, 8 were conducted in metropolitan locations, with 9 conducted in regional areas.

Type of RTO

Fifteen trials were at publicly funded RTOs, with one trial conducted by an Adult and Community Education (ACE) provider and one by a private RTO during the 4 years of the funding.

Recommendation: develop strategies to target more quality applications from private RTOs, ACE providers and Western Australian RTOs.

Funding

A total of approximately $293,000 has been spent on 17 emerging technology trials over 4 years. This amounts to an average of approximately $17,200 per trial.  The funding range was between $13,000 and $20,000. 

Learner cohorts

A wide range of learners have been involved in these trials. However, given the relatively limited information recorded about learner cohorts participating in these trials, there are no particular patterns that can be discerned about how different learners may respond to different types of technologies or approaches based on these trials. This list provides an overview of the areas of study involved with these trials:

· Cabinet making

· Agriculture

· Food science and technology

· Nursing

· Multimedia

· Horticulture

· Hair and beauty

· Hairdressing

· Migrant English

· Commercial cookery

· Hospitality and tourism

· Registered builders

· Mathematics

Additionally, a small number of trials worked with learners across their organisation (Continuing Education Bendigo 2009), or focused on a particular type of learner (New England Institute, 2011 focused on learners with disabilities).

4 Trial outcomes by type of technology

A number of trials led to further development of Framework resources, advice and guidelines, most notably on the topics of m-learning and e-Assessment. This section breaks down trial outcomes by technology and identifies whether further investigation may be required.

These technology areas are also expected to benefit from the implementation of the National Broadband Network as improved internet speeds and latency make the use of more bandwidth intensive technologies and approaches feasible.

M-learning

Unsurprisingly, given the number of trials involving some aspect of mobile learning, some of the most tangible benefits for the wider VET sector have come from these trials.  The 2010 review of the m-learning standards and related M-learning Teacher and Trainer guide incorporated much of the experience learned from the emerging technology trials conducted in 2008-2009.

All resources described in this section are available from the E-standards website:

http://e-standards.flexiblelearning.net.au/research/emerging_technology_trials/ 

M-learning outputs

· QTI Mplayer, TAFE Tasmania (2008)

· RFID trigger code, Wodonga TAFE (2008), Tasmanian Polytechnic (2010) 

· Mobilae demonstrator system, New England Institute (2010)

· QTI Creator/viewer web application, New England Institute (2010)

· HTML5 sample code, New England Institute (2011), Holmesglen Institute (2011) 

Further work in this area is required to build on these trial experiences and facilitate the implementation of m-learning in the sector.

Recommendation: trial tools and software code should be linked to where appropriate from the new e-standards website, with context about how the resources may be of interest.

Location-specific functionality

Four trials (Wodonga TAFE 2008, Western Sydney Institute 2009, Charles Darwin University 2009, Sunshine Coast Institute of TAFE 2010) were concerned with location-specific functionality for mobile devices. 

The Wodonga TAFE trial (2008) focused on RFIDs, while recommending further consideration of QR codes. Western Sydney (2009) subsequently trialled the use of QR/data matrix codes. Both of these technologies demonstrated different methods to read a tag or code for triggering location specific information.

In contrast, the Charles Darwin University (2009) and Sunshine Coast Institute (2010) trials used GPS (Global Positioning System) to trigger or provide location specific information, with both projects providing useful findings about GPS reliability and accuracy.

Further work is required in this area to provide more guidance to practitioners when deciding on the appropriate technology and approach for location specific functionality in their learning and teaching context.

Location specific functionality outputs

· RFID usage report, Wodonga TAFE (2008)

· QR code/Data matrix usage report, Westerns Sydney Institute (2009)

· GPS usage reports, Charles Darwin University (2009), Sunshine Coast Institute (2010).

Recommendation: Short teacher-focused case studies, digital stories or videos based on the real-life experiences of location-specific m-learning trials should be developed.

Recommendation: More information should be provided in the m-learning standards and related guidelines on choosing between location specific technologies.

e-Assessment

Two trials (TAFE Tasmania 2008, New England Institute 2010) used the QTI Mplayer for e-Assessment activities, while a further trial (Western Sydney Institute 2009) used mobile devices with formative assessment. Given the recent release of the E-assessment National Guidelines and associated case studies, the experiences of these trials may also be of renewed interest to practitioners.

The continued development of the QTI Mplayer and related QTI creator/viewer tool, and the development of the Mobilae demonstrator environment (which creates a local area network for using mobile devices), are examples of applications that can be used for eAssessment. In the case of Mobilae, the system was used for formative assessment while the QTI Mplayer and creator/viewer tool was trialled for summative assessment.

Within the context of the recently released e-Assessment guidelines, further investigation on this topic is required to support uptake of e-Assessment in the sector.

e-Assessment outputs
· Mobilae demonstrator system, Western Sydney Institute and DET NSW Centre for Learning Innovation (2009)

· QTI Creator application, New England Institute (2010)

· QTI Mplayer application, TAFE Tasmania (2008)

Recommendation: Notify the future custodian of the E-assessment National Guidelines of the existence of these trials, as future case studies based on these trials could be developed.

Recommendation: add a section on e-Assessment to the e-standards website with links to the following resources:

· E-Assessment guidelines

· QTI Mplayer

· QTI Creator

· Mobilae demonstrator system 

Virtual worlds

Two trials have specifically focused on virtual worlds (Canberra Institute of Technology 2008, TAFE Tasmania 2010). Both trials identified numerous challenges and potential benefits with using virtual worlds in VET. However based on the outcomes of these trials alone it remains unclear if VET technical guidelines or e-standards for virtual worlds are feasible or appropriate. 

Virtual worlds outputs

· Canberra Institute of Technology report, 2008

· Tasmanian Polytechnic report, 2010

Recommendation: a watching brief should be maintained on this topic, with further work undertaken if a need is identified.

Video

With improved access to high speed internet, the increase in demand for using video content is expected to grow across the sector. Two projects in particular focused on aspects of video content (TAFE Tasmania, 2008 and Wodonga TAFE, 2010) and provide insights on different aspects of using video to support learning and teaching. The Tasmanian example is concerned with capturing video on mobile devices, while the Wodonga trial looks at video streaming between two locations, and explores the use of POV (point of view) glasses.

Further investigations on this topic, particularly tied to the roll-out of the NBN would be beneficial. 

Video outputs

· TAFE Tasmania report (concerning video capture with mobile devices, 2008)

· Wodonga TAFE report (concerning video streaming and POV glasses 2010).

Technologies for small RTOs

There has been one trial with an ACE provider over the past four years (Continuing Education Bendigo, 2009 ). Further information on technologies and processes that may be implemented with a relatively low level of financial commitment and technical expertise should be further investigated.

Technologies for small RTOs outputs

· Continuing Education Bendigo report (2009)

· Learning Network Queensland report (2011).

5 Conclusions

The emerging technology trials have proven to be a successful program, enabling RTOs to trial the use of innovative technologies in the sector. Based on the experiences of the trials to date, a number of technology areas require further investigation to support broader implementation in the sector including:

· M-learning 

· Location specific functionality 

· e-Assessment

· Video (in the context of broadband delivery)

A watching brief should be maintained on the topic of virtual worlds, and case studies demonstrating technologies suited for implementation in small RTOs with limited budgets and resources should also be considered.

Given the emergent nature of the technologies being trialled over the past 4 years, it is not always apparent what the potential outcomes of a particular trial will be, highlighting the importance of regular reviews.
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