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Abstract

Recent industry commentary has highlighted the potential for employing selective information technologies to supplement the principal, integrative capabilities of online learning management systems: the emergent role of so-called “LMS alternatives” (EDUCAUSE, 2010).


This paper examines the suitability of using personal wikis as a low-cost, flexible LMS alternative.


Invoking a ‘self-study’ methodology (Loughran, 2005), the author reports his experience of introducing TiddlyWiki, “a reusable non-linear personal web notebook” (UnaMesa, 2011), within a ‘blended mode’ pre-service teacher education programme.


Acknowledging the general requirements of LMS alternatives, the paper highlights several desirable affordances of personal wikis also shared with other technologies: the compact delivery of learning materials, students’ discretionary online/offline access to technologically supported learning, and embedded facilities to promote academic integrity and reflective learning.


A more specific and comparatively unique affordance derives from the way TiddlyWiki implements crucial elements of Theodor Nelson’s concept of hypermedia (notably transclusion), which delivers knowledge management capabilities substantially beyond what students typically encounter in either their LMS or familiar implementations of hypertext (such as the Internet). This ability to both connect disparate items of learning (via hyperlinking) and to seamlessly interleave them (through transclusion) is especially empowering for students, and offers significant opportunities to introduce and encourage non-linear thinking and general systems analysis.


Finally, these affordances are discussed in the broader context of recent theorising surrounding digitally-enhanced learning, including the acquisition of digital literacies by educators and their students.
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Introduction

For nearly two decades, higher education providers around the world have been progressively adopting computerised Learning Management Systems (LMSs), often in strategic initiatives to heighten their institution’s overall effectiveness. (Within the higher education sector, various well-known commercial and open-source products compete in the market-place, among them Blackboard Learn, Moodle, Sakai, Claroline, and OLAT.) Successful LMS implementations have tended to introduce wide-ranging benefits: self-contained and routinely quality-controlled virtual learning environments (VLEs) customised for students and teachers; centralised administrative capabilities, including comprehensive support for ramified assessment and certification; better diagnosis of the ‘student experience’; and increased capabilities in a range of areas related to security and academic integrity (for example, unified access control helps institutions to better manage their intellectual property and to fulfil obligations concerning digital rights).


Notwithstanding these manifold advantages, an increasing number of higher education providers are beginning to augment their mature, well-integrated LMSs with various complementary technologies. Recent industry commentary by EDUCAUSE (2010), the United States-based advocacy group promoting the “intelligent use” of technology in higher education, rationalises this supplementation in terms of exposing students to a greater range of technological diversity than is currently available through their corporate LMS; diversity that is arguably more attuned to the technological demands of the professional workplace. For instance, despite LMS providers routinely offering various commonly-encountered collaborative tools within their offerings (e.g. discussion boards), the overall facility has tended to be inferior to students’ informal experiences with ubiquitous Web 2.0 technologies. This situation has provoked a variety of responses from LMS customers, including exploration of the potential repurposing of generic information technologies such as social networking tools, weblogs, and wikis. Typically, such repurposed technologies are termed ‘LMS alternatives’ (EDUCAUSE, 2010).


Unsurprisingly, the repurposing of generic information technologies for educational application has been hampered by the specific design goals that helped each particular product secure a niche in the information biosphere. For example, wikis (Augar, Raitman, & Zhou, 2004) have traditionally been considered as an obvious LMS alternative (Guth, 2007), having a familiar, collaborative emphasis (Notari, 2006), and acknowledged for their speediness in accruing socially acceptable content. Nevertheless, this process of accrual is not without its problems for educational settings, as mature content tends to anonymise the contributions of individual learners (Kimmerle, Moskaliuk, & Cress, 2009), and the emphasis on versioning and linking internally consistent content tends to downgrade the importance of respecting the awkwardness of learners’ early approximations. In short, this anonymising, social dimension of wikis can overshadow the important potential that wikis have for introducing structure to diverse sources of information: for making connections with learners’ prior understanding, and for modelling alternative interpretations of complex situations. This ability of wikis to help people think and write and make sense of the world has led to the emergence of a more particularised form of wiki called the personal wiki (Oren, 2005), specifically designed to enhance the information handing aspects of wikis but without necessarily abandoning their multiuser, collaborative capabilities.


It is the purpose of the present paper to consider the following question: how suitable are personal wikis as an LMS alternative? Or more specifically, what are the technology affordances of personal wikis in higher education?
Methodology

The theory of affordances invoked in this paper derives from William Gaver’s discussion of technology affordances (Gaver, 1991) as it relates to technological design. Importantly, Gaver reinterprets J.J. Gibson’s ecological perspective on human interaction, which views human-scaled artefacts and their potential involvement in human activity as “the fundamental objects of perception” (Gaver, 1991, p. 79). For Gaver, this largely psychological approach underemphasises the degree of compatibility that must exist between human agents and actionable artefacts. Instead, he makes explicit the interdependence between properties of artefacts, compatible properties of humans, and the availability of information within relevant systems of perception. Accordingly, determination of the affordance of an artefact, or an item of technology, involves analysing its conformity to an interdependent configuration of artefact, human, and perceptual system.


In determining this conformity, it turns out there are four possible arrangements (which then differ by degrees): the first arrangement is where an artefact more or less makes possible an action that is so perceived by humans (perceptible affordances); the second is where an artefact is perceived to have actionable potential, but in fact does not (false affordances); the third arrangement is where an artefact is not perceived to have actionable properties, but does possess these nonetheless (hidden affordances); and the fourth is where an artefact provides valid perceptual information about its unsuitability to be actioned (termed correct rejections).


In the analyses that follow, this basic four-way categorisation of affordances will be used to help differentiate personal wikis from the familiar capabilities of LMSs and other LMS alternatives. Several further categorisations from Gaver’s conceptual apparatus will also be introduced as the discussion proceeds.


Alongside this conceptual apparatus, the accompanying methodological approach draws on S-STEP, a research field involving the “self-study of teacher education practices” (Loughran, 2005). Fundamental to the method is the teacher educator’s experience of “living contradiction”; of enduring a sense of dissonance between beliefs and practices. The personal response that develops, when guided by S-STEP, can lead to a series of personal reflections that move beyond individuality; reflections that resonate with others, therefore attaining the objectivity of communicable research data.


In more detail, the ‘self-study’ methodology usually comprises four distinct aspects: a desire for improvement (which typically necessitates reframed thinking); the need for interaction (involving a critical engagement with other people and relevant literature); the development of multiple perspectives (using different research methods, usually qualitative); and, finally, a broader goal of formalising (sometimes as axioms) and disseminating the results of inquiry.


By combining the concept of technology affordances with an identified ‘self-study’ methodology as it applies to teacher education, it is possible to reframe the paper’s research question in terms of a more specific, practice-based problematic.


In the context of teaching a large, blended-mode teacher education unit to graduate entry pre-service teachers (an enrolment of approximately 370 students), the inescapable “living contradiction” is that the vital necessity of introducing these students to the advantages of technology-enhanced learning is undermined by pervasive attitudes of technological avoidance or passivity amongst the cohort. Indeed, from a voluntary, online survey administered at the commencement of the unit, some 54% of the 47% of students who responded (n=166) indicated either an aversion or a “watching others” orientation towards the introduction of new technology; these being the students willing enough to use digital technology to undertake the survey. Add to this the further dissonance that arises from the ‘rule-of-thumb’ that essentially prohibits the introduction of new technology alongside other disciplinary content in the interests of preserving the quality of the ‘student experience’.


Thus, to reframe the research question: do personal wikis have any specific technology affordances that might promote positive student interest in technological exploration; and, concomitantly, that might enhance pre-service teachers’ awareness of the advantages of technology-enhanced learning in both their own educational studies and their students’ disciplinary studies?
Results

The research question has arisen within the following teaching context.


The author teaches a large cohort of graduate entry pre-service teachers (enrolment approximately 370) who complete their coursework in either external or blended mode (a mixture of face-to-face and online studies) (Huang, Ma, & Zhang, 2008). Over 83% of students study externally, essentially through online, distance education. Study loads are variable, with many students juggling full-time work and other responsibilities. The commercial LMS (Blackboard Learn) supports the delivery of instructional materials by various mediums: online readings, video, lecture slides, podcasts, and screencasts. LMS support for online collaboration, which mostly occurs asynchronously, is also provided through discussion boards, weblogs, and file exchanges. Surrounding the LMS are various administrative systems, heavily reliant on electronic mail; email also gets marshalled into teaching duties as perhaps the prototypical LMS alternative.


The syllabus of the particular unit under consideration centres around introductory curriculum studies, but with an important twist: students specialising in all levels of schooling (early years, primary schooling, middle years, secondary teaching, and senior secondary) and all learning areas (English, mathematics, the sciences, humanities, the Arts, etc., etc.) progress through the unit together. This ‘meeting of minds’ is accentuated further by the unit being undertaken at varying points in students’ course progression: although around 62% of students take this unit as their first unit of the course (n=157), the remainder delay taking the unit, often as late as their final unit. And even further accentuation is reached by students preparing to teach in one of eight or more distinct educational jurisdictions.


Fortunately, this uncommon mixture of students’ needs proves ideal for the critical exploration of cross-curricular issues and practices, especially the literacies of schooling and pre-service teachers’ professional literacies. Literacies in this context is intended to be both traditionally oriented and contemporary, which immediately introduces notions of alternative perspectives and contestation concerning the place of literacy education in schools and the curriculum. Preeminent among the many literacy-related issues is the role of digital literacies (Carrington & Robinson, 2009), and so the question arises whether students’ experiences with an LMS in the course of their online studies are sufficient to expose them to the fundamental problematic of addressing digital literacies in schooling.


The author’s basic premise in designing the unit is that a mainstream LMS such as Blackboard Learn is not adequately equipped to provide students with the requisite experiences of digital literacies, these experiences being the subject of a forthcoming paper (McDowell, in press). However, just what might be adequate is not straightforward to determine, either. (S-STEP: desire for improvement.)

Initially, the author was seeking to utilise an easy-to-install, localised wiki as an early candidate for LMS alternative: ideally, something similar to Flying Meat’s VoodooPad (Flying Meat, 2010), an attractive and very capable personal wiki developed for Mac OS (documents are stored and structured using the SQLite database platform). However, given that the cohort uses a wide range of computer systems to interact with the university’s LMS, adoption of a single-platform, commercial product was not going to be possible. The author’s efforts then turned to hosting and seeding a small, lightweight wiki using the PmWiki system (built using PHP with no additional database requirements). Once again, PmWiki proved to be capable (Michaud, 2006), but soon other issues arose concerning login authentication and the protection of students’ contributions should the wiki form part of the unit’s assessment protocols. (These kinds of problems seem inherent in any software located outside of the centralised LMS, although there are varying steps that can be taken to mitigate them: e.g. using common directory services and consolidated backup regimes.) Regular access to an online, hosted wiki is also precluded for some students (particularly those living remotely) owing to poor telecommunications connectivity.


Further investigation of a panoply of open-source products led to the isolation of one particular piece of software as having most potential to address the rather complicated set of requirements that had emerged within this teaching context. TiddlyWiki, “a reusable non-linear personal web notebook” (UnaMesa, 2011), comprises a single, completely self-contained page of HTML with interspersed CSS and Javascript. Once opened in a standard Internet browser (such as Firefox, Safari, or Internet Explorer), the TiddlyWiki provides a rich hypertext editing environment that is fully extensible using a flexible plugin system. Importantly, the TiddlyWiki (being a solitary HTML file) is extremely portable, running on numerous platforms, even smartphones, and does not require Internet connectivity for its operation. (S-STEP: reframed thinking.)

The TiddlyWiki architecture also supports multiuser collaboration in several distinct configurations, and it is this capability that is being harnessed by its current developers, Osmosoft, a business unit within BT (formerly British Telecom). Interestingly, the most recent work involves developing a server-side implementation (TiddlyWeb) that views a TiddlyWiki hypertext as a complex data structure; in some applications this offers significant advantages over the traditional database record (n-tuple).


Once this piece of personal wiki software had been selected, students were surveyed before exposure on their prior experiences of using wikis (specifically) and hypertext systems (more generally). (S-STEP: the need for interaction.)

Over 84% self-rated (n=156) their previous experience with wikis as either low (passive users, e.g. of Wikipedia) or very low (unfamiliar with the term). Students’ previous experiences with hypertext was much greater, with 68% professing competency in following hyperlinks (n=155). Only 12% of students, however, reported deeper knowledge of hypertexts (e.g. tag clouds, or hypertext narrative), and indeed a further 28% admitted a preference for printing out their digital texts and marking them up with fluorescent markers. None of the students had prior knowledge of TiddlyWiki or the capabilities of personal wikis. 


Given this tremendous scope within the cohort for developing students’ awareness of the potentialities of wikis and hypertext, it was very pleasing to see that by the end of the unit, after introducing the TiddlyWiki within a substantial, problem-based assignment, over 71% of students in the post-survey claimed to be literate producers of hypertext (n=103); a fact amply demonstrated by the general quality of students’ individual assignments. Moreover, 79% reported that their personal literacies had developed an additional digital dimension, thus helping to counter the majority’s technology-resistant orientation. Significantly, too, some students have subsequently applied their experience with TiddlyWiki to other contexts: it appears occasionally in students’ final pre-graduation portfolios (as a presentation medium), and several graduates have reported using it with their students, including within the Primary classroom. (S-STEP: development of multiple perspectives.)
Analysis

In an attempt to rationalise this substantial shift in the sizeable cohort, which occurred largely within a period of only six weeks, and with students involved concurrently in other coursework and undertaking their in-school professional experience, it is helpful to consider the technology affordances offered by the TiddlyWiki (as a representative of the personal wiki software genre). (S-STEP: formalising.)
Affordances shared with select technologies

The TiddlyWiki design is very efficient at delivering unit content. The single HTML file stores pre-written hypertext compactly, and students receive a neat, integrated ‘course package’ at the time of download. Once downloaded, the TiddlyWiki permits discretionary online/offline access to its contents, and relevant online material can either be hyperlinked (for later online access) or transferred into the wiki (through ‘cut and paste’ for subsequent offline access). The basic unit of information storage, the tiddler (being an item of micro-content), can be tagged, searched, and parsed (using the full resources of Javascript). So essentially, the environment lives up to its name as a “personal web notebook” (UnaMesa, 2011). (Perceptible Affordance.)

Furthermore, the entire environment is completely programmable. Customisation is often achieved using freely available plugins, and in this particular instance, a series of plugins were added to enable foregrounding of the assessment process (Boud & Falchikov, 2007): self-assessment templates (with checkboxes) were added for students to complete as they progressed their assignment, and then, following submission, a whole marking apparatus was available to tutors including pre-defined searches, pre-populated checklists, and various tag clouds showing ‘hot spots’ in students’ hypertexts. Once marking was complete, student feedback was returned in an annotated copy of the TiddlyWiki. (Perceptible Affordance.)

An especially useful property of the TiddlyWiki turned out to be its ability to record students’ progress in using the hypertext environment. All modifications to the personal wiki are tracked (by user name, per tiddler) on a clearly visible timeline, and so it became trivial to appraise the duration and patterning of students’ contributions to their assignments. Interventions by others (where explicitly noted) can also be recorded, whether this might be peer review, or iterative feedback. Combined with other techniques such as reflective journalling (Brockbank & McGill, 2007), these auditing features greatly assist in raising students’ awareness of academic integrity matters. (Hidden Affordance.)

At this point it is worth noting a pervasive difficulty students had in using the software. The idea that a web page would need to be first downloaded before being accessed (this is required to properly activate the file-saving routines in Javascript; essentially to enable ‘edit mode’) proved to be counter-intuitive, and it took multiple versions of instructions, screencasts, and demonstrations to overcome this prior understanding. File versioning (available since the mainframe era) was also incompatible with some students’ previous experiences: contrary to instructions, a minority repeatedly used the backup copies created before each save, and then complained about data loss! (False Affordance.)
Affordances not shared with other comparable technologies

With the exception of the false affordances, all of the affordances mentioned, when combined in a single package, offer a powerful platform for technology-enhanced learning that surpasses the capabilities of a centralised LMS. It is conceivable, however, that a similar level of functionality could be attained using an LMS coupled with other, well-selected LMS alternatives.


Once more the question arises whether this degree of support is adequate both in developing pre-service teachers’ digital literacies, and in accounting for the significant shift in students’ capabilities reported in the unit surveys. But this is not the end of the technology affordances pertaining to TiddlyWiki. There is another crucial affordance that illuminates both of these aspects. Making sense of it, though, requires a brief theoretical excursion. (S-STEP: reframed thinking.)
Nelson’s vision of hypermedia

Project Xanadu (Nelson, 1999) is infamous as the world’s longest running software project, having commenced in the early 1960s. Central to the ongoing deferral of product releases has been the intractable technical challenges of capturing the conceptual purity of Nelson’s original vision of hypertext. As Nelson often indicates (Nelson, Smith, & Mallicoat, 2007), mainstream implementations of hypertext (including the Internet) are fundamentally inadequate because they only implement a textual ontology that is print-based: the various software architectures are simply virtualising hardcopy paper-handling on-screen (Nelson & Smith, 2007). Nelson’s vision, by contrast, sets forth a textual ontology that is intrinsically digital, with properties unimaginable in the paper-oriented ontology. Lying at the core of this ontology are two integral operations (Nelson, 1993): two-way linking (as opposed to the one-way linking encountered on the Internet) and transclusion (which involves reusing content in multiple locations).


Both of these operations (two-way links and transclusions) are available within TiddlyWiki through the internal markup language, and so, while incongruent with Nelson’s ideas in may ways, the architecture of TiddlyWiki nonetheless offers some of the potential of hypertext as originally conceived: and certainly more than available through the international markup languages (HTML and XML) that comprise the Internet and industry-standard LMSs. Used well together, two-way linking and transclusion offer hypertext authors significant assistance in structuring information and in harmonising disparate thinking.


An important lesson for students was that they needed to attend to textual structure as it emerged during the planning and writing of their hypertexts. Although transclusion intrinsically involves the reuse of content, it took students some time to realise what this idea could be used for: initially, for saving on the assignment word-count, but ultimately, for using a key portion of theory in several places of their assignment, so as to produce a gauze of interconnected constellations of understanding that collectively resist the finality of a single (often gratuitous) conclusion.

Affordances of complex objects

This kind of support for non-linear thinking and writing has become one of the principal hidden affordances of TiddlyWiki, and it is likely that this contributed substantially to students’ rapid progression in the area of their own digital literacies. But drawing again on Gaver’s theory of technology affordances, Gaver distinguishes two further categories of affordance: the first, relatively simple and actionable properties that demand relatively little (or passive) use of the human perceptual system; and the second, far more complex objects that place considerable demands on human agents, to the extent that the object’s properties need to be actively explored.


Surmising that the TiddlyWiki is one such complex object, with affordances that require attentive exploration, it is important to note Gaver’s observation that “[e]xploration of afforded actions leads to discovery of the system” (Gaver, 1991, p. 82). In other words, by careful design of the course package and its assigned tasks, it appears possible to encourage students’ active exploration of the hypertext environment to the point of grasping the essential properties of hypertext as a system. Therefore, it is arguably this particular affordance that contributed most to the cohorts’ overall progress within the unit.
Discussion

It is timely to make some brief comments on where this set of technology affordances lies in relation to broader theorising in the areas of digitally-enhanced learning.


The compact, online/offline nature of the TiddlyWiki aligns well with the recently developed vision of ubiquitous learning (Cope & Kalantzis, 2009), which suggests that low-cost, ready-to-hand technological support is able to bring about a real transformation in learning (both formal and informal). In particular, the convenient access to enhanced hypertext support promotes recognition of semantic and ontological structure; an example of what Cope and Kalantzis term “cognitively integrated computing” (p. 6). In other words, the TiddlyWiki can help develop students’ abilities to conceptualise in a way that permits either concurrent or delayed distribution of intellectual work, this being integral to the construction of contemporary cultures of inquiry.


From an alternative perspective, the complex affordances of the hypertext system enables the TiddlyWiki to be used for general systems analysis (Meadows, 2008): when suitably combined, the two-way linking, transclusion, and tagging mechanisms allow basic modelling, with an emphasis on isolating the elements within a system (micro-content), establishing interconnections (links), and considering function and purpose (reuse/transclusion). Overall, the exploration of systems is facilitated by an environment whose own function and purpose depends on the active exploration of its affordances. This recursive element is especially empowering for students, as it helps dispel the ideology of linear thinking, and prepares them to better deal with challenging situations having no specific result or precise solution.


Lastly, in relation to the acquisition of digital literacies by educators and their students, there is a significant body of hypertext research (Moulthrop, 2005) which suggests that the notion of literacy education is ripe for reconceptualisation. While the specifics of a hypertext pedagogy are scarcely existent (Miles, 2009), there is now  significant awareness of the issues amongst literacy teaching professionals, at least within the schooling sector (Carrington & Robinson, 2009).

Conclusion

We return to the research question posed in the Introduction: how suitable are personal wikis as an LMS alternative? By now it is clear that the issue here is more than one of mere suitability. Certainly it is true that personal wikis (as represented through the example of introducing TiddlyWiki within a pre-service teacher education unit) typically possess a suite of desirable technology affordances that can usefully supplement most mainstream LMSs, and thereby they readily deserve the label ‘LMS alternative’. But the potential benefits are much more than that.


An answer to the supplementary research question posed in the Introduction helps to clarify this point: what are the technology affordances of personal wikis in higher education? This answer relates to the personal wiki’s nature as a complex object, to the nests and sequences of affordances that encourage students to explore the hypertext environment at the same time as developing their thinking. As Gaver (1991) intimates, the pedagogic implication here is that significant learning occurs through active exploration of the system (conceived both technically and conceptually).


Finally, we can turn to the last formulation of the research question (as developed in the section on Methodology): do personal wikis have any specific technology affordances that might promote positive student interest in technological exploration; and, concomitantly, that might enhance pre-service teachers’ awareness of the advantages of technology-enhanced learning in both their own educational studies and their students’ disciplinary studies? The survey data (presented in the Results section) suggests that affordances of this kind are indeed present in the TiddlyWiki. The key, however, would be determine whether there are any specific affordances (whether singly or in clusters) that are either necessary or sufficient to promote these outcomes. Within the author’s context, it is likely that positioning the TiddlyWiki as the principal medium of assessment played a significant part in developing students’ proficiency in hypertext and in enhancing their self-awareness of digital literacies. Students’ understanding of the relevance of hypertext to their own educational studies and their students’ disciplinary studies was less emphatic, and this would be an obvious area for additional reflection and research. (S-STEP: disseminating the results of inquiry.)
References

Augar, N., Raitman, R., & Zhou, W. (2004). Teaching and learning online with wikis. Proceedings from the 21st ASCILITE Conference: Beyond the comfort zone, Perth, WA.

Boud, D., & Falchikov, N. (Eds.). (2007). Rethinking assessment in higher education: Learning for the longer term. London, UK: Routledge.

Brockbank, A., & McGill, I. (2007). Facilitating reflective learning in higher education (2nd ed.). Maidenhead, UK: Society for Research into Higher Education & Open University Press. 

Carrington, V., & Robinson, M. (Eds.). (2009). Digital literacies: Social learning and classroom practices. London, UK: SAGE Publications.

Cope, B., & Kalantzis, M. (Eds.). (2009). Ubiquitous learning. Urbana, IL: University of Illinois Press.

EDUCAUSE. (2010). 7 Things you should know about LMS alternatives. Boulder, CO: EDUCAUSE. Retrieved from http://net.educause.edu/ir/library/pdf/ELI7062.pdf

Flying Meat. (2010). VoodooPad: You put your brain in it. Retrieved from http://flyingmeat.com/voodoopad/

Gaver, W. W. (1991). Technology affordances. Proceedings from the Conference on Human Factors in Computing (CHI): Reaching through technology, New Orleans, LA.

Guth, S. (2007). Wikis in education: Is public better? Proceedings from the 2007 International Symposium on Wikis (WikiSym ’07), Montréal, Québec, Canada.

Huang, R., Ma, D., & Zhang, H. (2008). Towards a design theory of blended learning curriculum. In J. Fong, R. Kwan, & F. Wang (Eds.), Hybrid Learning and Education (pp. 66-78). Berlin, Germany: Springer.

Kimmerle, J., Moskaliuk, J., & Cress, U. (2009, October 25–27). Understanding Learning – the Wiki Way. Proceedings from the 2009 International Symposium on Wikis (WikiSym ’09), Orlando, FL.

Loughran, J. (2005). Researching teaching about teaching: Self-study of teacher education practices. Studying Teacher Education: Journal of Self-Study of Teacher Education Practices, 1(1), 5-16.

McDowell, P. (in press). Curriculum through literacy: Applying ‘parallel pedagogy’ in pre-service teacher education.

Meadows, D. H. (2008). Thinking in systems: A primer. White River Junction, VT: Chelsea Green.

Michaud, P. (2006). PmWiki. Retrieved from http://www.pmwiki.org/

Miles, A. (2009). Hypertext teaching. In M. Bernstein & D. Greco (Eds.), Reading hypertext (pp. 221-236). Watertown, MA: Eastgate Systems. 

Moulthrop, S. (2005). What the geeks know: Hypertext and the problem of literacy. Proceedings from the 16th ACM conference on Hypertext and Hypermedia (HYPERTEXT ’05), Salzburg, Austria.

Nelson, T. H. (1993). Literary machines. Sausalito, CA: Mindful Press.

Nelson, T. H. (1999). Xanalogical structure, needed now more than ever: Parallel documents, deep links to content, deep versioning, and deep re-use. ACM Computing Surveys, 31(4es). doi:http://doi.acm.org/10.1145/345966.346033

Nelson, T. H., & Smith, R. A. (2007). Back to the future: Hypertext the way it used to be. Retrieved from http://xanadu.com/XanaduSpace/btf.htm

Nelson, T. H., Smith, R. A., & Mallicoat, M. (2007). Back to the future: Hypertext the way it used to be. Proceedings from the 18th Conference on Hypertext and Hypermedia (HYPERTEXT ’07), Manchester, UK.

Notari, M. (2006). How to use a wiki in education: ‘Wiki based effective constructive learning’. Proceedings from the 2006 International Symposium on Wikis (WikiSym ’06), Odense, Denmark.

Oren, E. (2005). SemperWiki: A semantic personal Wiki. Proceedings from the 1st Workshop on the Semantic Desktop (SemDesk) at the 4th International Semantic Web Conference (ISWC), Galway, Ireland.

UnaMesa. (2011). TiddlyWiki: A reusable non-linear personal web notebook. Retrieved from http://www.tiddlywiki.com

PAGE  
10

