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Abstract: In May of 2007 a major infrastructure initiative was announced by the ACT Minister of Education through the distribution of a pamphlet on the Smart Schools, Smart Students project. Garlanded with images of technologies including a child’s hand holding an MP3 player, the pamphlet spoke of an extended range of learning experiences in ACT public schools when the initiative puts the little Territory at the leading edge of bandwidth provision. Scattered throughout the pamphlet were instances of the use of education podcasts that extended the classroom beyond the school. This literature review responds to the ACT’s Smart Schools, Smart Students initiative with a look to its possible background and context before discussing pedagogical supports for education podcasting and results from early trials. Focusing mostly on tertiary and secondary reports, the literature review notes strong support for particular uses of podcasts in education as well as a clear need for more research in the area. This need may be addressed through careful evaluations of the roles of education podcasts made possible in the ACT by the Smart Schools, Smart Students initiative. 

Introduction

One of the emergent technologies seen in case studies to benefit students is podcasting, a remarkably successful form of audio file transport and access often used to subscribe to particular topics that are automatically downloaded to a personal computer or mobile device. In mid-2007 the Australian Capital Territory (ACT) Department of Education launched an initiative called Smart Schools, Smart Students that emphasized the use of education podcasts in ACT government classrooms and outside the classroom. The initiative signals a strong endorsement of this emergent technology, with some evidence to suggest that the ACT’s particular context might assist the goals seen in the initiative. 

This literature review looks at the background of the Smart Schools, Smart Students initiative and the claims by supporting documents that education podcasts can benefit students and their teachers. Research supporting the main uses of education podcasts for students is noted, including the creation of podcasts by teachers as support for students, as well as by students as responses. 
A major section responsible for the Smart Schools, Smart Students initiative in the ACT, Education ICT, commends the use of podcasts in ACT government schools citing readings and examples and this paper extends that range looking to recent research from various sources as well as trial reports from tertiary and secondary school projects. 
Students, parents and teachers in the ACT are promised an extended range of learning experiences through the Smart Schools: Schools Students initiative and the learning experiences possible through education podcasts are stressed. 

This paper seeks to assist the discussion of podcasting for ACT government school students by providing a context for the initiative, believing that the enthusiasm seen for this emergent technology may well be of interest to educators across Australia who watch their students come into class wearing or tucking away headphones and a mobile audio player. Through some scarcity of evaluative studies the literature review focuses on tertiary and secondary student use of podcasting, noting student responses to these trials and their attendant technologies where possible. 
Background
The ACT Smart Schools, Smart Students infrastructure initiative

In May of 2007 secondary students in Australian Capital Territory (ACT) government schools were given a beige and blue pamphlet to take home. Announcing the Smart Schools: Smart Students infrastructure initiative, the pamphlet told students and parents that the ACT Department of Education was committed to providing “the latest technology in schools to create closer links between parents, children and teachers in the ACT, and throughout the world” (ACT Minister of Education, Andrew Barr, in Australian Capital Territory Department of Education, 2007a). The twenty million dollar initiative was divided into three implementation phases, though no dates for these phases were announced. 
Teachers also received the pamphlet and read that their students would be provided with an “exciting and extended range of learning experiences”. Their students were increasingly technologically literate and “many would have their own mobile devices” (Australian Capital Territory Department of Education, 2007a). The various phases of the Smart Schools: Schools Students initiative would, when complete, “put ACT public schools at the leading edge of bandwidth provision both nationally and internationally” (Australian Capital Territory Department of Education, 2007a). 
A notable feature of the pamphlet and the Smart Schools: Smart Students initiative was the stress on mobile learning technologies for students as well as podcasting and datacasting into the classroom, seen clearly by an Apple iPod Video mobile player held in a young, androgynous hand hovering over a desk on a cover of the pamphlet. Phase II of the initiative announced that “Podcasting and Datacasting will improve access to information and allow the classroom to move beyond the school” (Australian Capital Territory Department of Education, 2007a). Even from Phase I of the initiative “students will be able to access information via podcasts and vodcasts” (Australian Capital Territory Department of Education, 2007a). 
This emphasis on podcasting and the ACT classroom was reinforced by the release of a longer document by the section responsible for the Smart Schools: Smart Students initiative, Education ICT, called ‘IMB Fact Sheet: Copyright Information Sheet for Schools – Podcasting’, designed to “demystify the world of podcasting and copyright issues related to its use in schools” (Australian Capital Territory Department of Education, 2007d). 

In mid-2007 the first session of professional learning devoted on podcasting was offered to teachers from a companion section of the ACT Department of Education (ACTDET), the Centre for Teaching and Learning (CTL). Participants in these learning workshops create “audiovisual presentations that could be used as podcasts” with an emphasis on the “simple integration” of podcasting into the curriculum (Australian Capital Territory Department of Education and Training, 2007b). 
Tracing the interest in podcasting for ACT schools: the Emerging Technologies commissioned report
The strong interest in podcasting by the ACTDET may have a background in a report commissioned from the national body involved with online services to education, education.au. The report was launched at a large learning technology conference in Canberra in 2005 with a good deal of fanfare, by the Minister of Education at that time. Emerging Technologies: a framework for thinking covered many areas but of particular note was section 7.3.2, where podcasting was said to enable users to locate audio files and deliver these to a host player on demand. The use of the mobile device like an iPod was “an extension of the current use of MP3 devices that are used largely to download and play music files” (Education.au, 2005). The report stated that podcasting was very simple, requiring only a computer and microphone. For education, podcasting makes existing content more accessible and enabled teachers to provide content using audio. The education.au report noted podcasting could be impacted by copyright and intellectual property issues but stressed again that it was a relatively “cheap and simple mechanism”, especially suited to “meet the needs of auditory and sight impaired users”. With podcasting, extension and supplementary content could be created by teachers and the report noted that the same system “can also be used as an output of collaborative learning activities undertaken by groups of students” (Education.au, 2005). In the education.au report three main uses of podcasting for ACT classrooms were seen: 
· as external audio files from outside sources brought into the classroom 
· as a means for the teacher to create audio files to supplement or enhance learning, and
· as the products of groups or individual students as an artefact. 
Looking back at the importance of the Emerging Technologies report:

The importance of this report by education.au into emerging technologies was seen in a recent study by Finger, Russell, Jamieson-Proctor and Russell, called Transforming Learning with ICT: Making It Happen. In the chapter ‘Implementing transformations: emerging technologies’ Finger and others (2007) refer to the ‘digital backpack’ of content delivery systems and devices, including podcasting. 

The podcasting system itself is a form of content delivery, and the personal device is a storage system, such as the iPod device. Finger and others note that podcasts can suit different learning styles and levels of ability as extension material and supplementary activities. As in the earlier education.au (2005) report, the simplicity of podcasting and its potential for collaborative learning is stressed. Individual publishing with podcasting is noted also, an element that is not explored in the earlier report. Also moving beyond the emerging.au (2005) report, Finger and others note that costs involved with emergent technologies such as podcasting can widen the digital divide. 

In agreement with the education.au report, podcasting can require changes in the social and cultural environment when used effectively, including changes in students, “changes in perceptions of the extent of the education community, changes to teaching practice and changes in leadership focus” (Finger and others, 2007). The treatment of the Emerging Technologies report by Finger and others is particularly valuable, especially when looking at the importance of access and equity with emerging technologies, professional learning, leadership and infrastructure to move and manage content for emerging technologies, but is beyond the scope of this review. In particular and of some importance to this review is the need for improved web services, including the use of Really Simple Syndication (RSS) for the delivery of content to subscribed devices (Finger and others, 2007). Perhaps most importantly for this literature review is the apparent agreement with the Education.au (2005) report that podcasting has a valuable contribution to make as a straight-forward, achievable and sustainable learning technology. 
The sociocultural context of the ACT
There are socio-cultural factors that may assist the implementation of podcasting by the ACT Department of Education as a useful, effective and sustainable learning technology for schools. The Australian Bureau of Statistics (ABS) notes that ACT residents had the highest gross household income per capita in Australia in 2004-2005, with 99,000 ACT households enjoying access to computers and of these 84,000 households had home internet access. The proportion of ACT households with internet access was 67% in 2004-2005, higher than any other state or territory (Australian Bureau of Statistics, 2007a). More recent statistics support the ACT as uniquely highly educated in Australia, with nearly a third (30%) of Canberra residents holding a Bachelor Degree or higher compared with 16% nationally (Australian Bureau of Statistics, 2007b). Additionally, the local telecommunications solution provider TransACT Capital Communications claims a 30% uptake by ACT residences throughout TransACT cabled areas using optic cables to local exchanges (TransACT, 2007) for a range of broadband services on the TransACT service TrasnWEB. 
The combination of homes with higher gross incomes, computers and high-speed broadband access seems to match neatly with the Smart Schools, Smart Students infrastructure initiative outlined by Education ICT, making achievable the use of home technologies as well as improved school learning technologies and infrastructure. The higher income levels may mean students are more likely to possess a mobile device like an iPod or iRiver they can attach to the home computer and internet, then take the device with them to travel to a government school where the use of the device is encouraged for educational purposes, consistent with the Minister’s advocacy (Australian Capital Territory Department of Education, 2007a). The higher educational qualifications found in ACT homes may also promote a focus on using home technologies for educational purposes for children. This focus may well extend to accepting the use of educational podcasts available on the ACT Department of Education’s Virtual Learning Environment (VLE), called myclasses, part of the mysuite software from Editure (Editure, 2007). 
As the myclasses VLE had some peculiarities at the time of the launch of the Smart Schools, Smart Students initiative that would seem to militate against its use of podcasting, it is important to look first at exactly what the ACT Department of Education and others mean by ‘podcasting’. 
Defining terms for emergent technologies

So what do they mean by a podcast?
As seen whilst looking at the important influence of the Emerging Technologies report from education.au and seen again in the supporting documents from Education ICT, there are three main uses of podcasting for ACT classrooms including as external audio files brought into the class, as a support created by the teacher to supplement student learning, and finally as a product or response as an artifact of a student or group of students (Education.au, 2005). 

Given these broad descriptions in the Emerging Technologies report it may be no surprise that the ACT Department of Education also defined podcasts broadly and simply, as a digital file with various sorts of content including interviews, sound recordings, music and audio visual material (Australian Capital Territory Department of Education, 2007c). Education ICT went on to say that podcasts “could be downloaded to personal MP3 music players” and some podcasts can include images as well as text and video, downloaded from a website to a variety of devices (Australian Capital Territory Department of Education, 2007e). Once downloaded, users listen to their chosen podcast “wherever and whenever they chose”. Users generally subscribe to a particular podcast series and then software keeps track of recent and favourite podcasts and downloads these automatically (Australian Capital Territory Department of Education, 2007e). It is this capacity to automatically download the digital file that is central to most understandings of podcasting. 
A central researcher with podcasting in tertiary education, Mark Lee, begins his description of podcasting with a reference to what is called Really Simple Syndication (RSS) (Lee, 2005). This technology is code in a web page that summarises the content of the page. The next major step to podcasting for Lee is a program called an aggregator that looks at the content of many websites, searching for updates, then delivers the new content to the user’s desktop. This updating and delivery process is known as ‘syndication’ and its intention was to save time for users so that they need not “manually plough through a plethora of sites” (Lee, 2005). Lee notes that podcasting is an audio form of RSS and aggregation that began with blogging. Instead of aggregating the text blog files, the podcast aggregator (known as a podcatcher) automatically downloads subscribed feeds to a computer through the RSS ‘enclosure’ (Lee, 2005). The podcast can be transferred later to an iPod or other portable media device. 
In the Podcasting Bible, Mack and Ratcliffe (2007) also stress the nature of delivery of the podcast, through a static web page containing an RSS feed that updates the listener’s computer so that people “may download new programs using a desktop application” (Mack & Ratcliffe, 2007). Mirroring the simplified approach from ACTDET, in another major text devoted to podcasting Geoghan and Klass (2005) note the “feeds, aggregators, subscriptions, and so on” required for podcasting but add that stripped down, podcasting is simply “audio on the web” that is delivered automatically to a computer or MP3 player (Geoghan & Klass, 2005). 
The delivery mechanism of subscription is noted as central by Edwards in mLearning (Edwards in Metcalf & De Marco, 2006) and Chan and Lee (2005) agree that podcasts can be seen as “time-shifted radio broadcasts over the web” from subscribed feeds automatically downloaded as they become available (Chan & Lee, 2005). Like other writers in this field, Chan and Lee call the podcast subscription process ‘the last yard’ as named by podcast pioneer Adam Curry. Instead of having to sit and wait for large files to stagger down from the internet and play in fits and starts, the ‘last yard’ needs a computer continuously connected to the internet so that content can be “dripped in” and made available when ready (Chan & Lee, 2005). With his customary gift for summing up new technologies, Stephen Downes says that with podcasting the communications tool becomes the content creation tool (Downes, 2007). In this way the clever code within the web page allows for automatic downloading through subscription, opening a new field of content creation. 
The simplicity of the description of podcasting in the Smart Schools, Smart Students pamphlet and later documents from Education ICT as ‘digital files’ for downloading may be more than an attempt to sketch a relatively new technology in broad terms. The emphasis on the RSS code in the web page host, the podcatching software and the subscription to a channel seen in most texts may be missing from the ACT initiative simply because these technologies for transport were not available or allowed for schools by the centralized Education ICT section of ACTDET. Until late October of 2007 there was no RSS functionality possible in the myclasses VLE (Harkness, 2007) in the form used by ACT government schools. As Education ICT also controlled the teacher profiles for software on school computers and there was no podcatching aggregator in the suite of programs available for use, podcasts as defined by Downes (2007), Chan and Lee (2005), Geoghan and Klass (2005) and Mack and Ratcliffe (2007) were not possible for ACT teachers. It might be said that the Education ICT section of ACTDET responded to Minister Andrew Barr’s Smart Schools, Smart Students initiative with enthusiasm but with some fudging of specifics, blurring the very nature of podcasting, perhaps to allow teachers flexibility to work towards the sort of mobile learning scenarios so vividly depicted in the initiative pamphlet. 
Apart from the problems with a lack of a podcast aggregator, the definite limit of ten MegaBytes in download size from the myclasses portal means only very short podcasts are possible, depending on the bitdepth and sampling rates (Mack & Ratcliffe, 2007). As an example, a keynote address from the Educause 2007 conference of forty-five minutes duration was saved as a thirty-one MegaByte MP3 file. With the higher demands of podcasts that also carry images, a seven minute vodcast may be close to the ten MegaByte download limit. 
With an understanding that the simplification of the podcasting process may serve several ends, it is worthwhile to also consider with a critical eye the sorts of benefits attributable to educational podcasting found in the Smart Schools, Smart Students initiative and other associated Education ICT documents. 
Pedagogic benefits from and uses of podcasting

Educational uses of podcasting seen in Smart Schools, Smart Students
Advising ACT government schools with their podcasting, the Education ICT section created useful documents called ‘Permission to use copyright works in a podcast’ (Australian Capital Territory Department of Education, 2007d). This included some background to podcasting and a permission letter to copyright holders to use material in an education podcast. 
As seen in the Emerging Technologies report (Education.au, 2005), the use of podcasts was threefold in the pamphlet discussing copyright for school podcasts: external files from outside sources, as scaffolding by the teacher for students, and as the artefact of a student or group of students. 

Education ICT initially stressed the downloading of broadcasts from the internet and then added, “part of the enthusiasm for this new technology in schools comes from the fact that it allows schools to create their own entertaining podcasts” (Australian Capital Territory Department of Education, 2007d). The pamphlet cited the production of podcasts by schools, but did not note if these schools were in the small city of Canberra. The podcasts were used for: foreign language lessons; as revision tasks; to monitor student progress; to facilitate distance learning; and to assist students with disabilities such as reading difficulties (Australian Capital Territory Department of Education, 2007d). The pastiche of educational purposes for podcasting was then supplemented by the note on the podcast as artifact, noting that students, “around the world are also creating their own podcasts where they write scripts, present news, interviews, play music and tell stories”. 
The pamphlet’s focus on the creation of original podcasts led naturally to concerns with copyright, as was also echoed in Finger and others’ (2007) overview of the impact of the Emerging Technologies report. The remainder of the pamphlet looks at copyright issues with podcasts, especially with the use of music tracks or film unless fair dealing provisions apply (Australian Capital Territory Department of Education, 2007d). Encouraging the use of ‘free for education sources’ materials such as from the Learning Federation and Creative Commons, Education ICT suggests that schools “think ‘generic’” using a modern and soulful track of music rather than the “prohibitively expensive track” like the Beatles’ ‘Let It Be’ (Australian Capital Territory Department of Education, 2007e). Using the generic track can be just as satisfying, the pamphlet notes, as it is the process that is taught, without having to use copyright materials. The attached letter for schools was a template requesting permission to use content in an education podcast under the NEALS scheme. 

The Education ICT pamphlet noted negotiations underway with the ABC and SBS to allow for the downloading of their podcasts and then cautioned that, “at present there is no statutory or voluntary licence allowing schools to download podcasts to their intranets and allow students to then copy them to their own computers or MP3 devices” (Australian Capital Territory Department of Education, 2007d). Just because the podcasts are publicly available teachers cannot assume “that it can be downloaded to your school or education system’s websites or intranets”. 
In a final cautionary note the Education ICT pamphlet also states that schools must obtain the written consent of students, or their parents if they are under eighteen, to appear in a podcast (Australian Capital Territory Department of Education, 2007d). 
While the Education ICT pamphlet is largely positive about the use of podcasting in ACT government schools, there are no reasons given for this use other than this is already done in some unnamed schools. In a time of great focus in the ACT government sectors on the use of data-driven decision making there is little evidence offered for improved student learning achievements through the use of podcasts. In the Emerging Technologies report (Education.au, 2005) case studies of the use of school podcasting are given in brief but these do not occur in the Smart Schools, Smart Students infrastructure initiative document (Australian Capital Territory Department of Education, 2007a) nor in later documents of 2007 related to this initiative. 
There are pedagogical underpinnings to the Emerging Technologies report that seem to have moved over the two year duration into the Smart Students, Smart Students infrastructure initiative without actual statement and without case studies of improved educational outcomes from students and their teachers working with podcasts. Finger and others (2007) commentary on the impact of the report note the accessibility improvements for students using technologies such as podcasts and vodcasts as a transport mechanism. This focus on blended, flexible learning (Felicia, n.d.) is seen in the more flowery promises to “move beyond the school” with students accessing information (Australian Capital Territory Department of Education, 2007a) through broadband internet access where and when they want it. 
When the Education Minister in the ACT distributes a pamphlet through ACT government schools describing a brave new world of borderless schools and access to information in a community of learners it may not be strictly necessary to support the vision with direct evidence for the worth of these objectives and of course these supports may yet be published. If support were required for the Smart Schools, Smart Students initiative, it could be found in Carl Bereiter’s discussion of the Computer Supported Intentional Learning Environment (CSILE) and notions of knowledge construction. 
Using the CSILE model as pedagogical support for podcasting in schools

Well known proponents of Computer Supported Collaborative Learning (CSCL) Paavola, Lipponen and Hakkarainen (2002) note that Bereiter and Scardamilia’s CSILE model provides valuable guidance for restructuring schools to become innovative knowledge communities (Paavola, Lipponen & Hakkarainen, 2002). The CSILE model is seen as differing from others through the emphasis on the conscious effort to advance knowledge through solving knowledge problems. This problem solving occurs through collaboration in innovative communities within a knowledge society. 
An essential feature of both the CSCL model as well as Bereiter and Scardamalia’s CSILE is the use of networking with online communities collaborating. As seen in Bereiter’s Education and Mind in the Knowledge Age (2002) the folk theory of the mind as a container of knowledge, like a filing cabinet with archived records, is discounted as a sometimes useful fallacy. Bereiter instead focuses on knowledge construction through problem solving. Based in Karl Popper’s description of Worlds One to Three (Popper, 1972), knowledge construction can be mediated and scaffolded through the use of learning technologies like networked computers. Bereiter communicates a three-world view of reality where the mind is a manifestation of the brain adapting continuously through accommodation and assimilation (Egnatoff, 2004). 
Personal knowledge is called World Two with some of this knowledge as statable knowledge, some is implicit understanding and some is episodic knowledge (Egnatoff, 2004). Other forms of knowledge described by Bereiter (2002) are impressionistic, cognitive and sub-cognitive skills, and regulative knowledge. Regulative knowledge is familiar to teachers in the ACT as metacognition, but is extended by Bereiter into a regulative knowledge that pertains to collective activity (Bereiter, 2002). Understanding something in depth could bring into play all six forms of knowledge. 
The CSILE model stresses collective activity. As described by Bereiter and Scardamalia (1994), educational computing has shifted to a distributed model with open knowledge building and a focus on collective knowledge. The software systems described and then designed by Bereiter and Scardamalia are aimed to assist the construction of conceptual artifacts, the World Three of Popper and advocated by Bereiter as the best destination for student knowledge construction. The CSILE model also stresses the intentionality of the learning process and the improvability of the artefact. 
A laboured example of the CSILE model in ACT government schools might be a group of secondary students investigating why graphical images and animations can be attractive and why they are used so often in advertising. The students with their teachers use the myclasses system to create a distributed discussion amongst a community of learners and this community might include students from different schools, outside experts and links to readings. The students are engaged in one part of a continuum of investigation into the concept of aesthetic pleasure from images and it would be entirely suitable, using several forms of statable and other knowledge from World Two, to view and listen to podcasts from outside experts, to create podcasts detailing their knowledge construction pursuits, and to respond to teachers’ podcasts created for them. 
The end result of this exploration of the World Three conceptual artefact would be the improvement of the concept itself, increasing their understanding of the world around them (Egnatoff, 2004) and even improving the world’s understanding of aesthetics, though this may be the province of collaborators further along the continuum of the intentional investigation. 

It is not argued here that the statable knowledge of Popper’s World Two, the world of ideas about World One, the real world, is any more suited to the podcast process than any other form of expression. It is World Three that is seen by Bereiter (2002) as the desirable pursuit of students in computer-supported intentional learning. Nevertheless, the advantages of podcasts as part of World Two, the scaffolding and transport of statable knowledge seems argument enough for use in the construction of World Three conceptual artifacts. Evidence for various sorts of improvement of student learning achievements through podcasting and associated emerging technologies are covered in case studies and research from tertiary, secondary and primary trials, as well as students’ own evaluative responses to podcasting, found below. 
As seen in the discussions of podcasting from the Emerging Technologies report (Education.au, 2005), from the Smart Schools, Smart Students initiative (Australian Capital Territory Department of Education, 2007a), and from Finger and others’ overview (Finger et al, 2007), the use of podcasting as a transport process for collaboration is central. The podcast relates to several of Bereiter’s six forms of knowledge in World Two, especially in facilitating what has been called the “architecture of participation” (Bryant and others, 2007) that allows for new forms of social sharing that are more interested in connections than in content. 
Education podcasts within mobile, personal learning

Podcasting – one part of the personal learning environment
Given the importance of intentional collaboration for knowledge construction of World Three conceptual artifacts as seen in Bereiter’s (2002) writings, podcasting can be seen as one important scaffolding device or expression amongst many others. The Emerging Technologies report (Education.au, 2005) notes podcasting as just one emerging technology amongst others like the Wiki space or the Virtual Learning Environment but all of these are part of what has been called ‘Web 2’ or the read-write web. Web 2 allows the networked computer user to not only read web pages, but to respond into the page and create new associations and connections, advancing knowledge construction in what has been termed a spiral or cycle of improvement (Paavola, Lipponen & Hakkarainen, 2002). 
In Volume 2 of Emerging Technologies for Learning published in August of 2007 by BECTA, Bryant and others discuss the new generation of social tools that build the architecture of participation, allowing a greater potential for socialisation than was seen previously (Bryant and others, 2007). As part of Web 2, podcasts are seen by Bryant and others (2007) as an engaging way to share ideas and information, linked to the prevalence of devices and players used by young people. This makes podcasts “an obvious choice for experimentation” and “useful for many forms of teaching” (Bryant and others, 2007). The use of enhanced podcasts that include hyperlinks and images with the digital audio files are even noted as an alternative to the all pervasive PowerPoint. 
Bryant and others (2007) note there have been many attempts at open interoperability including the Dublin core metadata tags and 1990s learning standards, but the simple systems like RSS sharing have gained much more traction. With the ability to share and edit comes entirely new forms of joining information such as ‘mashups’ and the idea of permanent beta software. The mashups of diverse but linked digital sources and files as well as the permanently evolving, open software has meant the rise of “small pieces, loosely joined” through web services and aggregation that move “way beyond how we find, access and store information” (Bryant and others, 2007). The Web 2 tools such as podcasting, blogs, wikis and mashup web services are contrasted with previous generations of e-learning that simply delivered learning objects. The Web 2 services are highly “contextual and personal – they support learning as a process, not an outcome, and encompass a more diverse range of learning and behavioural styles than perhaps any previous generation of technology” (Bryant and others, 2007). 
In ‘Learning networks in practice’ Stephen Downes argues that Web 2 is a second wave characterised by the ‘personal learning environment’ (PLE) (Downes in Bryant and others, 2007) fostering social netwoks with an emphasis on creation rather than consumption and the decentralization of content and control echoed by theorists of CSCL and CSILE models. The decentralization can mean the use of discrete but complementary tools that support “the creation of ad hoc learning communities” (Downes, 2007). The change from transfer of content to the production of content and construction of knowledge means that the PLE allows the consumption of learning resources, but also the production. The PLE recognizes that the traditional Learning Management System (LMS) was not sufficient for the various needs of students. The PLE is an approach to learning, a “mash up of different applications and services” (Attwell in Downes, 2007), a series of weak ties and looser sets of associations (Granovetter in Downes, 2007). 
In terms of the Smart Schools, Smart Students initiative, these claims are worrying. Downes notes that teachers are “aggregators, assimilators, analysts and advisors” or as Hiller puts it “parasites on information produced by others” (Hiller in Downes, 2007). Downes asserts that the new forms of learning will impact teachers, especially if and when students move to the more informal and democratic learning of the PLE (Cross in Downes, 2007). Knowledge is embedded unequally in the network of connections, as is discussed in CSCL and CSILE models, a mesh of loose connections. 
As students produce rather than just consume learning there is a fundamental shift in the digitized society (Downes, 2007). Echoing the Emerging Technologies report from education.au (2005) and the Smart Schools, Smart Students initiative (Australian Capital Territory Department of Education, 2007a), participation in learning communities is “cheaper, easier and more accessible” (Downes, 2007). Unlike the ACT Department of Eduucation documents, Downes believes that “powerlines are being re-leaid” with the role of the gatekeeper of knowledge substantially diminished. Podcasts, blogs and wikis make young people innovative, direct and social creators of content (Downes, 2007) to MySpace and YouTube but also diminish the centralised learning environments such as myclasses. Informal mentoring between learners replaces centralised control of learning (Jenkins and others in Downes, 2007) by agencies such as Education ICT. Four practices replace the centralised control: affiliations, expressions, collaborations and circulations. Young learner called ‘Milennials’ expect to gather, create and share information across multiple devices and places. What is more, Milennials “sort out what communication and information ‘belongs’ on which device and under what circumstances to suit their needs” (Rainie, 2006, in Downes, 2007).
Just as Education ICT lauded the value of education podcasts in their three forms and then detailed the attendant problems of copyright and privacy, Downes also notes the perceived dangers of the PLE. He calls the threats shadowy and perceived then argues that these can be a distraction from the real impact of the PLE. Apart from their threat or nuisance value, Downes argues that the use of handheld devices “can be used as part of formal education outside the classroom as an enhancement and extension to learning” (Downes, 2007), emphasizing the extension of the classroom as seen in the Smart Schools, Smart Students initiative. While ‘mashups’ of diverse digital sources create copyright concerns, as supported by Geoghegan & Klass (2005), the ‘podsafe’ content from Creative Commons sources and elsewhere are recommended and increasingly, are used by student and other podcasters (Geoghegan & Klass, 2005). 

In particular, Downes notes that audio learning can give more “control and ownership over learning”, consumed at a “time and place of the students’ choosing” (Downes, 2007). The student with one earphone in listening to music while taking part in a class discussion may not be inattentive. Downes argues that the apparent inattention of these Milennial learners relates to their ability to multitask, noting that these are precisely “the kinds of skills that knowledge workers of the future might need” in a rapidly shifting world (Downes, 2007). There is a growing deficit between home and formal education for Milennials that relates to the way young people have adopted digital technologies and how those in authority want young people to behave with learning in institutions like schools. More important than prohibiting the use of nuisance devices like iPods or PocketPCs in the classroom is the need to train young people as members of the networked knowledge society, learning about “ethical standards that shape their practices as participants in networked cultures” (Downes, 2007). Schools can be seen as factories for learning in an age when the agility and self-motivation of the PLE is needed. He asks educators to consider “participative, personalised, collaborative, always available” learning (Leadbeater in Downes, 2007) for those who have grown up with eBay, MySpace, Facebook and Wikipedia (Downes, 2007). 

These perceived shifts to the Milennial’s use of the PLE with loose connections of social networks are at a great distance from the sort of recommendations for podcasting found in the Smart Schools, Smart Students documents for ACT schools. Instead of the breakdown of central control over learning, as manifested in audio files delivered from myclasses to ACT schools and students, departmental documents stress the portability, accessibility and the extension of the classroom. In contrast to Downes’ visions, the Education ICT documents seem based in earlier publications such as from the EDUCAUSE Learning Initiative in 2005 where “podcasting cannot replace the classroom” but does provide educators with the opportunity to meet students where they live, on the internet and on audio players (EDUCAUSE Learning Initiative, 2005). This important EDUCAUSE document, called ‘Seven things you should know about podcasting’ is dated by its statements that podcasting is not designed for two-way interaction or audience participation and is primarily for sound amateurs. The arrival of the ‘enhanced’ podcast with video and active hyperlinks for both Windows and Apple-based devices, as well as the extraordinary uptake of podcasts on mobile devices created by amateurs and professional alike (Mack & Ratcliffwe, 2007; Gronstedt, 2007) shows the changes that only two years have wrought. The EDUCAUSE document does reflect the idea of a centralized education authority that uses podcasts for the same three purposes seen in the Smart Schools, Smart Students initiative, contrasting with the individual, democratic and informal PLE. 
Reports on personal, mobile learning with podcasting from the United Kingdom, the United States of America and Australia
UK research on the e-portfolio as a Personal Learning Environment (PLE)

Different again from the loose connections of the PLE as described by Downes (2007) and the centralized ACT system of myclasses is the online e-portfolio as researched recently by Hartnell-Young (2007) as part of a Becta commissioned report. The report responded to an UK policy to provide a ‘personalised learning space for every learner’ to every school by 2008 (DfES, 2005, in Hartnell-Young, 2007). 
The online, personalised learning space serves many functions of storing work, recording achievement and accessing information, including a collaboration function for links between communities of learners. In a way, this e-portfolio space that includes emerging technology web services such as wikis, blogs and podcast sharing falls between the static and limited myclasses system portal and Downes’ PLE. From a sample of just 149 respondents using the e-portfolio personal learning space with its Web 2 features, Hartnell-Young notes that 51% of secondary students in the trial “would like to use them in the future” (Hartnell-Young, 2007). 
In another Becta commissioned report with a much wider sample (n=258 secondary respondents), Kitchen, Finchley and Sinclair noted in the Harnessing Technology Schools Survey conducted by the National Centre for Social Research (NatCen) that digital resources were created at least once a week by 34% of secondary teachers (Kitchen, Finchy & Sinclair, 2007). The survey was based in questionnaires for the three target groups of school leaders, ICT coordinators and subject teachers in schools across the United Kingdom (UK). Also of interest were the results that 41% of secondary schools allowed mobile phone use by students, 43% allowed handheld computers by students and 59% allowed laptop use by students in the school. The percentage of schools that allowed these digital devices to be used in lessons for educational purposes dropped dramatically, but 31% of secondary schools allowed handhelds to be used in class, with 7% of schools allowing students to link to the school network. The use of mobile phones in lessons was allowed by only 6% of secondary schools with just one per cent allowing mobile phones to be linked to the network (Kitchen, Finchy & Sinclair, 2007). Most teachers also thought that “ICT could have positive impacts on attainment, although they were less likely to agree strongly with this than agree strongly that ICT had a positive impact on motivation” (Kitchen, Finchy & Sinclair, 2007). 
The use of these mobile, personalised devices that could aggregate feeds from the internet was examined in another Becta commissioned report published in July, 2007. This report temporarily named Mobile Learning: Research Findings (McFarlane, Roche, & Triggs, 2007) presents baseline data from the first six months of a research project with both a primary school project in Wolverhampton and the Bristol e-Learning project with Year 10 students. In both projects the students and teachers were given wireless enabled digital devices that had PocketPC capabilities, could play sound and video, and were connected to the internet at the school. The parents of the students paid for the mobile devices and the teachers were given devices by the research project funding body. 
Preliminary research findings from McFarlane, Roche and Triggs noted that teachers were aware of the need to change their teaching strategies because of the ownership of the mobile devices. The teachers involved expressed “aspirations for the quite radical changes that they see mobile devices might bring about” and there was an impression that the devices brought a more democratic environment, changes in the teacher-pupil relationships, more pupil autonomy and personalisation in learning (McFarlane, Roche, & Triggs, 2007), in accordance also with Downes’ (2007) comments on the PLE. The teachers were less controlling in the learning environment with mobile devices with students more independent but learning less predictable, again in accordance with CSCL and CSILE models for an online, collaborating community of learners. 
Of those students who took part in the ongoing trial with the mobile devices McFarlane, Roche, and Triggs (2007) stated in their study that nearly three-quarters had a parent who used a computer at work, with over 90% having a television, computer, internet access, games console and digital camera. There was a noticeable difference between males and females using a games console at home with over 90% of boys owning a console compared with 60% of the girls. Half of the students in the trial downloaded music in school with three-quarters downloading at home. The initial research findings did not note the downloading or aggregation of podcasts of educational or other content. 
These research findings and early siftings of more naturalistic evaluations are mostly based in small samples from UK projects. They are not offered as supporting evidence but do offer links back to the interest in education podcasting in the ACT. The responses from Hartnell-Young’s report (2007), for instance, noted the majority of the sample of 149 secondary students liked the e-portfolios with their Web 2 and social networking services. These web portals were not the loose connections of Downes’ (2007) PLE, but move towards these capabilities as compared with the ACT myclasses portal system. 
The Becta research findings showed some major differences between some secondary schools (n=258) in the UK and in the ACT as there was a surprisingly large allowance for students to use mobile phones, personal devices and laptops at schools, with just under a third allowing the use of handheld devices in class time for educational outcomes (Kitchen, Finchy & Sinclair, 2007). 
As predicted by Downes (2007) but not noted in the Smart Schools, Smart Students initiative (Australian Capital Territory Department of Education, 2007a), the use of mobile devices in schools as part of the curriculum made for more democratic, informal and less predictable learning as in the Bristol E-Learning Project. Students used the devices for downloading files, more at home than at school (McFarlane, Roche, & Triggs, 2007). Also not noted in the ACT initiative, teachers in the Bristol trial recognised the need to change their practices because of the use of the devices. Of the samples from these Becta reports, the use of home digital devices with access to the internet in the Bristol mobile learning matches the use in the Australian Capital Territory as described by the Australian Bureau of Statistics (2007). Overall, these recent research findings regardless of their preliminary nature and small sample size does seem to recommend some possible successes for the Smart Schools, Smart Students initiative, though there are also findings that are not noted by Education ICT, supporting Downes’ (2007) notes on the PLE with Web 2 services. 
Before leaving the UK research findings and moving into case studies of podcasting in education it is important to note the comments of Geoff Stead, a leading writer on mobile learning and also published recently in Becta and elsewhere. Stead’s research covers several years but is not based in school use of personal digital devices. Instead he reports on trials with such diverse audiences as “traveler families, young parents, lorry drivers, inner-city refugees, projects in North East England and sex workers” (Stead, 2005). All the audiences for Stead’s (2005) research in ‘Moving mobile into the mainstream’ have in common the fact that these learners are hard to reach. Stead’s company, Tribal Education, used many different sorts of mobile learning processes, including print but more importantly here also used SMS quizzes and a wide collection of new tools that “can be added to a tutor’s teaching toolbox, to be assembled as required” (Stead, 2005). 

Corelating with Downes’ (2007) statements on the PLE, Stead talks of a “collection of enabling technologies, including audio-based learning with iPod, MP3 players and podcasting” (Stead, 2005). It is a collection of different things put together to achieve specific aims. Like the Milennials described by Downes (2007) and others, Stead (2005) sees mobile learning as a mash up of web services in a loosely connected network to solve a problem. 

Stead added to his writings for Becta with a paper called ‘Mobile Technologies: Transforming the future of learning’ (Stead, 2006) where he gives an example of mobile learning for adult clients. He speaks of a young woman cycling in to class for an oral exam and as she pedalled she listens to the revision podcast automatically downloaded to her iPod the week before (Stead, 2006). As seen in the examples of podcast use for education, below, the scenario of travel time as a good opportunity for scaffolding learning using a portable device recurs several times. Even though Stead’s research relates to some difficult andragogical situations, the correlation to Downes’ and others and the weight of his supporting writings bodes well for the accent on podcasting seen in the Smart Schools, Smart Students initiative. As Canberra is well known for its cycle paths around the satellite suburbs as well as its very high rate of use of digital devices (Australian Bureau of Statistics, 2007a), this example of podcasting in personal, very mobile learning may be a scenario to be realised with the full implementation of Smart Schools, Smart Students for secondary students. 
Delivering personal broadcasting with mobile technologies: tertiary examples from the USA
The use of podcasting within mobile learning is supported in ‘mLearning implications for next generation technologies’ where Metcalf and De Marco (2006) agree with many other writers that the process of creating and distributing podcast learning content is quick and easy. Like Stead (2006), they note that content can come from diverse sources and is available “whether at home, in the car listening to a CD, or on the move with MP3 players, or using cell phones that are increasingly MP3 enabled” (Metcalf & De Marco, 2006). They argue there is strong evidence for the growth of the use of portable, distributed audio to inform and educate “evidenced by the growing consumer demand for downloadable audio books” (Metcalf & De Marco, 2006), though they do not cite these sources. The eMarketer.com online journal agrees there is growing popularity for podcasts across the USA, but notes that “regular podcast users are actually few and far between” with the most popular podcasts enjoying less that 50,000 downloaders. More important than these guesses at podcast download numbers are the advertising spending increases for podcasting, jumping from US$3.1m in 2005 to US$80m in 2006 (Entrepreneur.com, 2007). 
The growth in the diverse realms of podcasting in America may seem to have little impact on education podcasting but Educause together with the New Media Consortium (2006) agree that the trend on the consumer arena is felt in education. The ubiquity of the devices to listen to podcasts and listen while watching enhanced podcasts has enabled personal broadcasting that will last for the “next several years” (The New Media Consortium and the Educause Learning Initiative, 2006). This trend to personal broadcasting has already impacted tertiary campuses with personal audio moving into academia as a “form of personal expression and as a means of information delivery”. While the Horizon Report for 2006 notes the spread of high quality mobile listening and recording devices has helped bring about the uptake of podcasting in education, it is also a good example of “very sophisticated marketing campaigns” aimed at the young, in this case promoting the iPod recording and playing device from Apple (The New Media Consortium and the Educause Learning Initiative, 2006). The report notes that as these devices start to include cell phones, the growth of mobile learning will accelerate. Speaking pragmatically, the Horizon Report notes that the new devices mean a cost saving to the universities as they do not buy the equipment and the students have them, anyway. 
As with other research reports, the Horizon Report notes that podcasts out to tertiary students are only one side of the coin while the other is student-created podcasts. The uses noted for tertiary podcasting include foreign language learning, documenting group projects, and interviews, all with examples from major American tertiary institutions. The Horizon Report also commends excellent work with podcasting by museums and art galleries where the familiar audio files on devices hired from the gallery are replaced by iTunes podcasts that can be enjoyed at home or at the institution (The New Media Consortium and the Educause Learning Initiative, 2006). They also note the innovative use of enhanced podcasts for film analysis at Saint Mary’s College of California and the Interdisciplinary Center for eLearning, at University of North Carolina at Greensboro, where faculty can be trained to include personal broadcasting in their courses. 
In The American Journal of Distance Education it is argued that the use of podcasting led to professional sharing through online networks after a successful trial at the University of Missouri School of Journalism (Wheeler, 2006). The podcasts were available through the iTunes repository with strong sharing and feedback on the files by academics at the University as well as from professional colleagues around the world. The use of podcasts by communities of learners is also stressed in the influential publication from the University of Missouri, ‘Podcasting and vodcasting: a white paper’ by Meng (2005). This white paper is one of the most cited sources in readings, including in the Education ICT documents relating to the Smart Schools, Smart Students initiative. Even though the Apple Computer company are strongly involved with Meng’s paper and the processes described relate only to Apple platform systems, comments from the white paper occur readily, without noting the close association with the company that sells the iPod play and record device. 
Meng (2005) speaks of the pedagogical implications of lecturers recording their talks to be made available through tertiary Learning Management Systems (LMS) such as WebCT and Blackboard, including the need to set up a permission system for students in a particular unit only to be able to download lectures. Echoing Stead (2006) and others, Meng (2005) notes the use of podcasts by students walking or driving to class, and student podcast projects automatically downloaded to tutors as deliverables within a tertiary unit. Meng notes with others that “podcasting is not a fad” but are real and practical distribution technologies (Meng, 2005). This may lead to a flood of multimedia content that will intensify the need for a centralised content management infrastructure. Meng notes emphatically the “portable and on-demand nature of podcasting ….make [these] technologies worth pursuing, implementing and supporting” (Meng, 2005).
While Meng’s white paper (2005) is often used for the encouragement of education podcasting, the most famous American example comes from Duke University. In an interview with Bart Farkas found in Secrets of Podcasting: Audio Blogging for the Masses (Farkas, 2006) Professor Lucic of Duke University says that the large trial of podcasting “enhanced the learning experience and other benefits”.  The response to the use of podcasts was very positive from students and faculty and following the comments on mobile learning seen earlier, learning became “portable, reaching beyond the confines of the classroom” with resulting increased student enthusiasm as well as work quality (Lucic in Farkas, 2006). 
The iPod player and recording devices went initially to 1,600 students along with Belkin Voice Recorders for the students to make their own podcasts. The experiment ran in 2004 and was evaluated by the Center for Instructional Technology (CIT) at Duke University who found “positives in the areas of convenience, flexibility, greater student participation, and enhanced support for individual learning” (Metcalf & De Marco, 2006). In these comments by the CIT at Duke is seen one of the earliest, large-scale tests of education podcasting, in this case involving two of the forms noted in the Smart Schools, Smart Students initiative: podcasts as scaffolding for student learning, and podcasts created by students as artifacts in response to tasks. The glowing terms from the Apple-sponsored trial with Duke University are also found in Education ICT documents for the initiative, stressing the movement beyond the boundaries of the classroom and the use of mobile, personal devices. 
Not all podcast use in tertiary education aspires to greater student participation and support for individual, personal learning. Petkewich (2007) in Chemical and Engineering News notes that Professor Gelder at Oklahoma State University used enhanced podcasts and m-learning as a way of reducing classroom attendance. From a sample of 89 students in an introductory chemistry class Gelder discovered that 64% looked at and listened to enhanced podcasts of lectures and 92% viewed reviews of exams and homework sets (Petkewich, 2007). Chemistry academics such as Gelder were more concerned with students learning the content than attending lectures so the podcasts became simple alternatives to attendance and other strategies to bring students to lectures were abandoned (Petkewich, 2007). 
The focus on content was also seen in an University of Miami Miller School of Medicine project where Dr Clark used enhanced podcast technologies dealing with neuroscience. Clark argued that students needed both sound and video in the podcasts and these files were seen as advantageous for learning because they could be repeated by students (MatP, 2006). The concise nature of the podcasts “hammered home” the content, adding to retention amongst students. Students who used the podcasts repeated Stead’s (2005) comments on using podcasts in travel time with Michael Gombosh stating that he took the podcasts from Dr Clark on his iPod to use in the car or to the gym (Gombosh in MatP, 2006). Student Samantha Xavier agreed that the podcasts meant she need not take notes in class but can instead “pick pertinent auditory information off her iPod” (Xavier in MatP, 2006). 
Of interest to teachers and others considering the use of podcasting as commended by the Smart Students, Smart Students support documents, further student responses to the use of podcasts was found in a dental informatics trial reported by Brittain, Glowacki, Van Ittersum and Johnson (2006) in EDUCAUSE Quarterly. In this trial a group of students and representatives from the Dental Informatics group managed a project that recorded lectures as sound-only podcasts for student use. It took the project team three and a half hours to record, edit and post a lecture of an hour’s duration (Brittain, Glowacki, Van Ittersum and Johnson, 2006). The podcast was loaded to a server along with digital video recordings of the lecture, a PowerPoint of the lecture with voice-over narration. With a possible 105 student participants, 66% downloaded the audio podcast with 20% downloading the digital video and 14% the PowerPoint with audio. The server logs noted the preference for podcasts with students themselves noting they used the files for study at home. Nearly 20% of those who downloaded the podcast version used them when working out in the gym or when travelling to their studies (Brittain, Glowacki, Van Ittersum and Johnson, 2006). Perhaps the timing of downloads is not surprising as the server logs stated that these occurred close to exam times. The results of the pilot study by the Dental Informatics Group led to the lectures continuing in podcast form, for both iPod and Windows-based audio formats. Evaluations of the project showed a rapid increase in the time taken by the project team to make the podcasts (from 3.5 hours to 15 minutes) from the recorded lecture and the resulting files became more similar to iTunes podcasts including the use of metatags describing content. The podcasts were accessed through a dedicated, active website and RSS subscription was used to assist students. The use of RSS greatly increased student downloads with a 30% rise in student use of the service (Brittain, Glowacki, Van Ittersum and Johnson, 2006). 
From amongst many accounts of podcasting trials in tertiary institutions in the USA some basic points of use to ACT teachers may be gleaned: there is a clear increase in the use of podcasts and mobile devices (Metcalf & De Marco, 2006); institutions see cost savings in the use of podcasts rather than other forms of supplying scaffolding content to students (The New Media Consortium and the Educause Learning Initiative, 2006; Brittain, Glowacki, Van Ittersum and Johnson, 2006); there are strong claims for increased student participation and even improved learning achievements through the use of podcasts (Metcalf & De Marco, 2006); and research indicated students responded well to podcasts, preferring them over forms of scaffolding of content especially as they can be used during travel and down time (Metcalf & De Marco, 2006; MatP, 2006; Brittain, Glowacki, Van Ittersum and Johnson, 2006). Many of the points from these studies are also found in Australian research at the tertiary level, with strong responses from students in favour of podcasting also in evidence. 
The Australian experience: trials and student responses from tertiary institutions

As noted above, Meng’s (2005) influential white paper from the University of Missouri is repeatedly referenced from documents accompanying the Smart Students, Smart Students infrastructure initiative. Also used in these documents is the work of Mark Lee and others from Australian universities. 
The use of RSS services for the dissemination of education podcasts is seen as part of a personalized, learner-centred online environment, contrasted with information dissemination (Lee, 2005). As with Downes (2005) and others, Lee (2005) sees the core of personal learning environment as the “social interactions between members of a learning community”. Lee recognizes the use of emerging technologies for instructor-generated materials such as recordings of lectures but he argues that these will be simple resources on the “periphery of this model”, beside content produced by the learners themselves as part of their social obligations to the learning community (Lee, 2005). Perhaps because of Australia’s more reduced bandwidth for students and academics alike, Lee, Eustace, Hay and Fellows (2005) discuss the use of RSS feeds for podcasting for ‘bite-sized’ learning moments “viewable on handheld devices such as portable music players, mobile phones and personal digital assistants” (Lee, Eustace, Hay & Fellow, 2005). 
For this review one of Chan and Lee’s most important research reports related to the trial of podcasting to alleviate the worries of students studying at Charles Sturt University in Wagga Wagga, New South Wales is discussed in detail. This exploration of podcasting is ‘An MP3 a day keeps the worries away: exploring the use of podcasting to address preconceptions and alleviate pre-class anxiety amongst undergraduate information technology students’ (Chan and Lee, 2005). As with Meng (2005), Chan and Lee note that the uptake of personal music players amongst students allows for experimentation. The outcome for this project was to alleviate pre-class anxiety amongst students so the parameters of the trial were quite different to others, with the use of more informal, “talk-back radio-style audio clips” delivered through podcasting rather than whole lectures. The use of the podcasts was to allay student concerns about issues related to the unit in a more flexible and effective manner than “the traditional methods of using subject websites and printed handouts” (Chan and Lee, 2005). 
Chan and Lee (2005) speak of the podcast and its RSS subscription as a transport mechanism with a special concentration on its ‘just-in-time’ nature. The podcasts are aimed at making the students feel more comfortable and the podcasts themselves are designed to be listened to just prior to attending class. The immediacy of the informal talks on their personal device is aimed to relieve tension. Chan and Lee go on to note that listening is an astoundingly efficient skill for humans that is instinctual whereas “reading and writing are not” (Clark & Walsh, 2004, in Chan and Lee, 2005). Unlike other researchers looking at the use of podcasts in the UK and the USA, Chan and Lee (2005) relate the apparent success of the spoken word podcast to the long history of taped and recorded talks in distance learning. They cite Durbridge’s claim that the spoken word through intonation and nuance can communicate “subtle emotions and a sense of intimacy” (Durbridge, 1984, in Chan and Lee, 2005). They note that listening frees the eyes and hands of the student so that using the podcast “is an unobtrusive activity that is able to integrate with other activities in our daily lives” (Clark & Walsh, 2004, in Chan and Lee, 2005). 
Also unlike other researchers reporting on podcast use, Chan and Lee note the weaknesses of the audio podcast including the need for a player, the requirement for complex routing of the file and the information conveyed “is intangible and, as a result, learners require concentration to absorb facts” (Chan and Lee, 2005). Chan and Lee point out that with a podcast it is difficult to absorb complex information so confirmation from another medium such as print or digital video is needed for maximum effect (Chan and Lee, 2005). They argue that it is difficult to remember “very many facts and figures after listening to a 30-minute” audio file, but the listener will be able to remember general opinions and arguments (Scottish Council for Educational Technology, 1994, in Chan and Lee, 2005). These notes do seem to run counter to others stated here, such as the successful use of podcasts for learning chemistry without having to attend lectures (Petkewitch, 2007) while they support the move for many tertiary trials from audio-only podcasts to enhanced podcasts with video and links (Metcalf & De Marco, 2006; Lucic in Farkas, 2006). 

Chan and Lee note sevenfold increased in sales of MP3 players (Royall, 2005, in Chan and Lee, 2005) and believe the popularity of these personal devices gives a psychological advantage to podcast learning, due to strong consumer demand. It is ‘socially acceptable’ to listen to an iPod in public (Clark & Walsh, 2004, in Chan and Lee, 2005). Like the American research, Chan and Lee note that students can use part of their ‘deadtime’ listening to podcasts, such as when travelling to their classes. Unlike other researchers, Chan and Lee designed their podcasts intentionally as fitting within the average travel time for students walking to their classes from residences (eight to ten minutes per day), by bus (ten to thirty minutes) and in a car (five minute walk from the student carparks). Chan and Lee (2005) established a template time for their podcasts of about three to five minutes each, basing this on Walsh’s idea that the audio learning material should be as long as a song (Walsh in Chan and Lee, 2005). 
Chan and Lee used the work of Laaser from the University of Hagen, who classified over one hundred audio tapes to assist educational designers in finding the best template for listening. Laaser recommended a strong “dramaturgical design” with connections to both other support media and to student activities (Laaser, 1986, in Chan and Lee, 2005). As seen in the more commercial texts on podcasting (Farkas, 2006; Geoghan & Klass, 2005; Gronstedt, 2007; and Mack & Ratcliffe, 2007), podcasts have a definite form, seeming to derive from radio broadcasts. 

In an evaluation of the podcast trial to help relieve the tension of students new to the unit the respondents (n=26) Chan and Lee (2005) report that the length of the podcast was suitable to students if between three to ten minutes in duration. The respondents all owned an MP3 player and half had a mobile MP3 device. Almost all of the students stated they would listen to audio material for their course available in MP3 format (Chan and Lee, 2005). The preliminary, formative evaluations with the small sample led Chan and Lee (2005) as with several other academic researchers to continue with the podcast use for students and, like others, they have brought students into the process so that “the students themselves should be actively involved in the production of the podcast material” (Chan & Lee, 2005). 

In a much larger trial of podcasting at the University of New England near Armidale, in New South Wales, Belinda Tynan from the Centre for Teaching and Learning worked with Stephen Colbran from the School of Law and presented preliminary results in six law unit involving 1,244 students during Semester One of 2006. 
Tynan and Colbran stressed that the flexibility of podcasting was beneficial to students. Asked if podcasting allowed students to better manage competing claims on their time 65.3% agreed (22.1%) or strongly agreed (43.2%). Fifteen percent of students were ambivalent about the benefits of flexibility from podcasting and a total of 6.7% disagreed (Tynan and Colbran, 2006). 

Responding to a question as to whether the availability of podcasts had encouraged students to remain in their law unit, 63.2% of the students agreed, 15.4% were ambivalent and 9.5% disagreed (Tynan & Colbran, 2006). The researchers noted that “almost every student” of the 1,244 used a mobile technology, whether a phone, PDA, or digital audio player (Tynan & Colbran, 2006). It was clearly suggested by the researchers that the use of these mobile devices for m-learning was clear, but that the podcasts should be “part of a blend where they are combined with other approaches” and to support this statement cite Stead’s (2005) writing on a variety of mechanisms and media used to reach the clients (Tynan & Colbran, 2006). 
Like several of the Becta reports noted above, Chan and Lee (2005) stress the social networking aspects of personal learning with mobile devices. With a very small sample, their research showed student satisfaction with podcasts to support their learning and their unusual approach of using historical templates for delivering audio as bite-sized learning episodes was also supported by students, who routinely used mobile MP3 devices in ‘deadtime’ (Chan and Lee, 2005). With a much larger sample Tynan and Colbran’s preliminary, formative and naturalistic evaluation of their podcast trial also indicated high student acceptance of podcasts to personal mobile devices, in keeping with recent research from both America and the UK. Like Stead (2005), Downes (2007), and others, the podcasts might be best as just one part of a loosely connected, Personal Learning Environment (PLE); an evolving suite of mash up web services. 
Tynan and Colbran stress in their preliminary report that there is a great deal of further research needed into how podcasts are represented in learning (Tynan & Colbran, 2006, p. 827). As the focus now turns to school education podcasting , this need for further research seems all too clear. The Tynan and Colbran (2006) report does not claim generalisability and none of the reports seen here make such an assertion, yet the conclusions can seem to lean together, obeying the shared gravity of consensus. 

Even the research report from Underwood and others (2007), ‘Impact 2007: Personalising learning with technology’ published by Becta does not assist this literature review as the surveys (450 teachers, 1300 primary and 2000 secondary responses) reporting from 67 schools do not touch on podcasting as a mobile, personal use of technology, except for Case Study 18, relating to the teaching of French language and no conclusions were drawn from this example. 

Variable reports from school use of education podcasts

There are many references to education podcasts in Australian and other primary schools, but few seemed equal to stand beside work by Chan and Lee (2005) or Tynan and Colbran (2006). An example of the more generalised articles is found when considering podcasting at Orange Grove, in Western Australia. The article was published by Apple Computer and this company’s long standing relationship with education podcasting is also to be remembered for the well-known studies of Professor Lucic’s trial at Duke University, and Dr Meng at the University of Missouri, as noted above. 
It is stated in the Apple article (2007) that Orange Grove has only one hundred and twenty students, but “there’s a movement underway in Paul Fuller’s combined 4/5 class” and this movement involves the use of Apple MacBook computers with iLife to make podcasts. Fuller was very pleased with the results of his podcast trial comparing the results from a written task to the podcast, “if I'd told the students to simply write a report on the subject, I doubt very much that the majority of students would have delivered anything of real substance” (Fuller in Apple, 2007). Students wrote much more and to a higher quality for the podcast that was “broadcast globally and …to their parents”. The podcast was published through Apple’s iTunes where it was “subscribed to by thousands of listeners around the world” (Apple, 2007). 
The commercial focus of the podcast use in schools was found in many instances, often written by company representatives who were delighted to announce that their Learning Management System (LMS) could store and allow access to podcasts for schools. It seems that some school examples of podcast trials have become more closely aligned with one hardware and service provider or another, as is reflected in their glowing reports. 
Having noted the large number of more commercial reports on podcast trials in primary and secondary schools, a few articles and reports stand out of use when considering the emphasis given to podcasting by the ACT Minister of Education, made possible by the Smart Schools, Smart Students initiative (Australian Capital Territory Department of Education, 2007a). 
In an article looking at integrating podcasts and vodcasts into teaching and learning, Lamb and Johnson (2007) base their views on several years of podcast trials in an American secondary school library. The article is offered as advice from more seasoned practitioners confronted by a plethora of podcast choices. Due to the writers’ roles, the accent is on bringing outside podcasts into the school infrastructure, the first of the three major uses of podcasts seen in the Education ICT documents supporting the initiative. 
Lamb and Johnson warn that there are thousands of public podcasts aimed at secondary students and they urge the use of the school’s library selection policy as guide. They recommend most highly a BBC series and note that the best choices tend to be from well-known organisations, presented by experts in the field (Lamb & Johnson, 2007). Many podcasts can be poorly recorded and cause ‘interference issues’ with their use. They also recommend to look for short and single-concept programs. Most interesting for education users is a note that many podcasts “provide scripts, study guides, and other supplemental materials” and to seek podcasts with interactive components so that students can submit comments or take part in projects (Lamb & Johnson, 2007). This advice relates to using enhanced podcasts, in particular those available on the iPod player as, for instance, a web URL in the images of the podcast can be clicked and this will open a live website session with new content, effectively extending the podcast beyond the video file, for those with internet access. These enhanced podcasts can also be created for Windows-based devices but are not as common as this requires changes in Media Player default settings. Lamb and Johnson’s (2007) notes on interactivity also relate to a more asynchronous variety of feedback from the audience to the podcaster, such as through the use of recorded messages from the audiences. Most podcast programs use a phone or a Skype-based service so that listeners can call in and leave a comment or suggestion (this is seen in the4 format of the podcast section, below) and these comments with replies become part of the next podcast. 
Of worth to many ACT teachers following the recommendations of the Smart Schools, Smart Students initiative, Lamb and Johnson (2007) note the different format of the sound file can assist some students, agreeing in part with Chan and Lee (2005). American state standards require the learning of documents from primary source materials and “because these works are often difficult for students to understand, audio provides a different format to help students learn from the text”. The podcast also helps teach the students the difference between opinion and fact, helping develop different points of view. Of particular use for students are the critical reviews of books, television, movies and games in podcasts, with the best results from those that include author interviews and book excerpts (Lamb & Johnson, 2007). Although it is not stated clearly, Lamb and Johnson (2007) do seem to advocate more complex education podcasts, even for understanding long and complex documents. This seems to oppose the ‘short and simple’ podcast recommended by Chan and Lee (2005) but may support other trial results through the ability to repeat the podcast to assist with memory (Metcalf & De Marco, 2007), especially for assessments that require verbatim recall of historical documents. 
Another important article on podcasting in secondary education comes from Lipscomb, Guenther and McLeod (2007) and the ongoing trials at Richland Northeast High in the USA. As with the work of Chan and Lee (2005), the high school research report notes the long tradition of the use of audio in the Social Studies classroom. Audio materials such as interviews from survivors of the Pearl Harbor were used in classrooms and have now been digitized and tagged to the Library of Congress website where they available as RSS feeds and downloads. Like Lamb and Johnson (2007), Lipscomb, Guenther and McLeod (2007) recommend enhanced podcasts or vodcasts as these “provide more insight for visual learners” (Lipscomb, Guenther & McLeod, 2007), though this is not supported by data or sources. The authors believe the podcast can “update students on current events, inform students on the political process and take students where they otherwise could not go”. Again, the breadth of the topics available is remarked and they also repeat the point that podcasts can be used as scaffolding for studies and then a podcast created by students as a response to the studies. As seen elsewhere, the efficient and cheap podcast creation process is stressed and also the transport system for dissemination (Lipscomb, Guenther & McLeod, 2007).
Lipscomb, Guenther and McLeod (2007) give an example of a group of Social Studies students using audio documents on the American Vietnam war experience downloaded to the school intranet. The students were asked to respond to their studies on this conflict with a three to five minute podcast. They were to create an enhanced podcast as a response, incorporating images and audio. Different groups of podcast creators covered different aspects of the Vietnam War. Students worked initially from texts and developed ideas, investigated their ideas in depth using a variety of sources including downloaded, multimedia files, then constructed their artefact “using iMovie, to be shared as vodcasts” (Lipscomb, Guenther & McLeod, 2007). 
As the students wished to use music from the period to add to their sound tracks for the enhanced podcasts the school media specialist came to the classroom to speak about copyrights, especially the need to cite sources for the podcast. The trial of podcasting by students was quickly followed by some discussion of copyright in this example, as also found by the Education ICT documents commending the use of education podcasting then detailing the relevant ACT guidelines and offering a document template for requesting ‘fair-dealing’ copyright use (Australian Capital Territory Department of Education, 2007d). Partly to avoid copyright problems, the students mostly opted to use their own music created with GarageBand and the authors state that the students loved “writing their own songs for their projects” with all the projects burnt to CDs then uploaded to 30 Gigabyte iPods “to be used at the school by U.S. history teachers as introductory material or thought-provoking activities during their lessons on the war” (Lipscomb, Guenther & McLeod, 2007). 

In relation to the Smart Schools, Smart Students initiative for ACT government schools this model of using the students to create their own music is not stressed in the support documents from Education ICT. This may be due to the natural of the Standard Operating Environment (SOE) installed on all school computers as until recently this SOE did not allow for Apple software, such as GarageBand. The SOE for Windows-based student computers does include some video editing software such as Microsoft Movie Maker for Windows XOP and Sound Recorder, but there is no easy, sound and music editing software like GarageBand available. 
In an earlier section of this paper several important authorities were noted for their discussions of the use of mobile learning devices and the PLE (Downes, 2007), as well as more theoretical notes related to the use of podcasting looking at the creation of World Two artefacts when discussing Scardamalia and Bereiter’s (1994) CSILE model and then Bereiter’s (2002) Education and Mind in the Knowledge Age. A case was made that these artefacts were useful for many kinds of statable knowledge (Bereiter, 2002) but it should also be pointed out that the creation of podcasts in response to readings and multimedia files on the Vietnam War might be called a ‘reduction to activity’ and a ‘reduction to self-expression’ by Bereiter (2002, p. 267).

The sort of exploration of World Three and the conceptual artifact that is seen as desirable by Bereiter (2002) can be reduced by practice in the classroom to a great deal of activity, like building a set design for Shakespeare’s Romeo and Juliet, or a reduction to creativity, with a student writing a speech as Mercutio’s ghost. These asides by Bereiter are challenging and he goads the reader by saying that these ‘reductions’ are popular and defensible, but may not relate to knowledge construction in a community of learners. Yuen (2003) warns against this “pitfall of reduction” by recommending that teachers have a “clear conceptual framework during their implementation of learning communities in classrooms”. The goal of improving the conceptual artifact must be paramount, but there can be a slide into building a classroom full of wonderful models or enjoying a young actor’s creativity. Bereiter also notes with some perception that the room full of creative or process activity appears worthwhile to visitors passing and the objects are much easier to show off and explain that the refined conceptual models that students could build on the themes of Shakespeare’ play. 
Lipscomb, Guenther and McLeod (2007) do not discuss the time it takes the groups of students to create the music for the enhanced podcasts or to edit the diverse digital sources so it using Yuen’s (2003) views on the pitfalls of reduction are not possible. In their account on the use of podcasting in their examples they add that podcasts may “enrich the classroom experience, but can also provide students with a hands-on opportunity to make history relevant and enjoyable” (Lipscomb, Guenther & McLeod, 2007). It should also be added that Richland Northeast High has continued with the production of enhanced podcasts by students and has contributed to the regional IndieReels festival for high school filmmakers creating podcasts (Wilson, 2007). 
The established tradition of using audio files in the Social Studies classroom has become a popular and ongoing trial firstly finding and accessing podcasts of historical documents, then the creation of podcasts by students as responses. Pluss (2007) also notes the long history of the use of audio files for the classroom and supports research by stating that it is “easier to create and listen to audio files” but also warns that podcasts require some tricky, technical processing. As with the established podcasters in their texts (Geoghan & Klass, 2005; Farkas, 2006; Mack & Ratcliffe, 2007) where the stress is on the podcatchers, the aggregation, and RSS subscription, Pluss (2007) tells teachers that technical work must convert audio files and resample and resize these to be suitable to use on the internet, then the RSS feed set up. 
In ACT government schools the myclasses portal was upgraded in November of 2007 to allow for RSS. This meant that an MP3 audio file uploaded to a Files Box property in myclasses can be automatically downloaded through an RSS feed on subscription, for instance using Microsoft Outlook 2007. As the extant version of Outlook on school computers does not allow for RSS feeds and no other podcast aggregators are available on the schools’ SOE, it is hard to see how students working at school can benefit from the subscription service to download, say, a teacher’s podcast of notes about a new novel under discussion. 
Apart from the difficulties of RSS subscription to some schools, Pluss’ (2007) comments on the technical requirements for podcasting hold true for moving the audio file from the school network to a personal device such as an iRiver or iPod player. While the standard for podcasts is the MP3 file format, the iTunes player and others can record or convert audio into a proprietary format that cannot be played except on the company device. As was seen earlier in the successful trial noted by Brittain, Glowacki, Van Ittersum and Johnson (2006), it was necessary to save files in both iPod and Windows device forms, to meet the needs of the students. Even though the vast majority of these players use the iTunes and iPod format for podcast aggregation and play (Royall, 2005, in Chan and Lee, 2005), to cater for all students both file types seemed necessary, involving conversion of files such as enhanced podcasts, that may lose their active links and interaction when used on a Windows Media Player device (Mack & Ratcliffe, 2007). 
To start and end this section on the use of education podcasts in schools with an article that comes from a mass-circulation periodical, Barker’s (2006) coverage of the podcasting trial at Heathmont College in Victoria is notable. In an article from The Age newspaper Barker writes a ‘Big rap for tiny music machine’, in this case again the iPod player with Apple hardware and software. The trial at Heathmont College is with the active involvement of Apple Computer and also includes as partners the Victorian Education Department, the eTech Group that developed the LMS Studywiz, the school communities and education technology consultants Delphian (Barker, 2006). As with the article by Apple (2007) on the Orange Grove primary trial, educators are interviewed and they speak of “big outcomes” through the sharing of expertise with podcasting and personal publishing. Mr Fitzgerald from Heathmont College gives an example of sharing expertise where an English teacher has special expertise in the works of Jane Austen, so they “make a podcast lecture and all the classes could benefit from it” (Fitzgerald in Barker, 2006). The Principal of the College, Ms Parkins, also announces the benefits to learning when students have, “a device on which a podcast, video, or class work can be stored and carried away for use any time, anywhere, widens learning horizons” (Parkins in Barker, 2006). Fitzgerald also announces the suitability of podcasting across the curriculum, “incorporated in all subject areas” because “computers are everywhere” (Fitzgerald in Barker, 2006). Here we see support to the Education ICT and the ACT Department of Education’s notions of extending the boundaries of the classroom through the personal mobile device, as seen in Smart Schools, Smart Students. In a breathless commendation, little evidence in support of improved learning achievements for students through podcasting is given. 
Smart Schools, Smart Students: an opportunity for research

In 2007 the ACT Department of Education’s Smart Schools, Smart Students infrastructure initiative referred explicitly to the use of podcasts and enhanced podcasts by students and teachers in ACT government schools following the completion of the appropriate phase of the initiative (Australian Capital Territory Department of Education, 2007a). This commendation for the use of education podcasts seemed to derive from the earlier Emerging Technologies report (Education.au, 2005) where the uses of podcasts were seen as: from external sources to scaffold student learning; created by ACT government teachers to scaffold student learning; and created by students as artefacts of learning. A commentary looking at the impact of the Emerging Technologies report depicted supported the use of podcasting use as a “straight-forward, achievable and sustainable learning technology” (Finger and others, 2007). 
Also seeming to support the use of podcasts in ACT government schools was the sociocultural context, with the highest access to the internet from home and from school, and with higher incomes (Australian Bureau of Statistics, 2007a) suggesting more mobile devices were available for mobile learning by students. 
The Education ICT section of the ACT Department of Education used vague terms to explain podcasting and its impacts, but this was not unusual in the literature, that vacillated between focusing on the form of transport through subscription and RSS (Lee, 2005), to seeing podcasts as simply online audio files. 
Education ICT documents supporting the Smart Schools, Smart Students initiative described several uses of podcasting in ACT schools but no solid evidence based in improved learning achievements was offered, instead presenting readings and examples of use without references (Australian Capital Territory Department of Education, 2007a), but these may yet occur and should be supplemented by this literature review. 
Support for the use of podcasting within a learning community is given in principle by Scardamalia and Bereiter’s (1994) CSILE model for the production of Popper’s World Two constructs, with discussions of podcasting as one element of the Personal Learning Environment (PLE) supported more overtly by Downes (2007). The PLE as a series of “weak ties and looser services” that are constantly evolving (Granovetter in Downes, 2007) does challenge the notion seen in the Education ICT documents supporting the Smart Schools, Smart Students initiative but most research did report on education podcasts as part of a cheap and efficient centralized system. 
Early reports from education podcast trials from some sociocultural background similar to Canberra show strong results including positive student responses (McFarlane, Roche, and Triggs, 2007). Students appreciated in particular the ability to listen to education podcasts in ‘deadtime’ (Chan and Lee, 2005), including whilst riding the bike to school (Stead, 2005). Tertiary studies often noted that podcasting was relatively easy and cheap, leveraging existing technologies like iPods and iRivers already owned and used by students. Using the idea of listening to podcasts in transport time, Chan and Lee (2005) followed earlier research in creating bite-sized learning episodes of three to ten minutes duration and students responded to these favourably. 
In an impressive Australian study the flexibility of podcasts was seen as beneficial to students (Tynan and Colbran, 2006), but it was emphasised that a great deal more research was needed into place of podcasting in education (Tynan & Colbran, 2006, p. 827). 

Primary and secondary reports into podcast trials were seen to lack depth, but from the USA some articles showed solid use of podcasts from external sources (Lamb & Johnson, 2007) and as a response by students. Social sciences examples from the USA used external podcasts and students’ own created artefacts (Lipscomb, Guenther & McLeod, 2007), but this might fall into the trap of reduction (Yeun, 2003) to activity or self-expression, away from the more worthy pursuit of and improvement to Bereiter’s World Three conceptual artifacts. 
In the same year as the announcement of the Smart Schools, Smart Students initiative then Prime Minister John Howard noted criticisms of declining literacy amongst secondary students, although this was not seen in the ACT where the highest national reading levels are found for secondary students tested externally. Dale Spender leapt to defend the evolution of ‘digital literacies’ as she claimed students were bringing new, technology skills that were not tested to the school. Spender (2007) advocated the testing of digital literacies amongst students and refuted the Prime Minister’s claims of declining literacy as only for print media while digital literacies were more useful in equipping students for modern life. A major step towards encouraging these digital literacies, especially for personal and mobile learning in a community of learners, might be found in the new and extensive trial to run in the ACT as part of Smart Schools, Smart Students. 
The Smart Schools, Smart Students initiative and its supporting documents commend podcasting as extending the classroom to personal, anywhere/anytime learning (Australian Capital Territory Department of Education, 2007a) using mobile devices. This use is supported by many researchers and some variable evidence from early trials. In the ACT students are very likely to embrace podcasting as one part of a loosely-connected Personal Learning Environment (Downes, 2007), following tertiary studies in podcasting trials to commend the use of their mobile devices for personal learning. They will be using devices already available, not future technologies. As noted by William Gibson “the future is already here – it’s just unevenly distributed” (William Gibson, 2000, in Bryant and others, 2007). 
Greater access to education podcasts made possible by the Smart Schools, Smart Students initiative is a clear opportunity to distribute more information on the place of podcasting in mobile learning, addressing the clear need for further research (Tynan & Colbran, 2006). Apart from breaking down the barriers of the classroom and extending the “range of learning experiences” to increasingly more technologically literate students who “own mobile devices” (Australian Capital Territory Department of Education, 2007a), the Smart Schools, Smart Students infrastructure initiative in the ACT should be followed with a variety of evaluative instruments to increment the limited but encouraging research into this emergent technology. 
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