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Abstract

Employing emerging technologies in learning is becoming increasingly important
as a means to support the development of digital media literacy. Using a theoretical
framework of authentic learning and technology as cognitive tools, this paper examined
student responses to the infusion of emerging technologies in a large first year teacher
education unit over two full iterations, using a design-based research approach. This
paper describes the pedagogical context of the intervention, the methodology used, and
it presents an analysis of themes emerging from the data relating to the use of emerging
technologies.

Practitioner Notes
What is already known about this topic

* Emerging technologies have not yet been widely embraced within higher education
courses.

» Personal use of mobile technologies is continuing to rise.

* The use of Web 2.0 technologies has the potential to transform the teacher-learner
relationship.

* Harnessing the potential of technological affordances is a challenge for teachers.

What this paper adds

* A pedagogical framework for integrating technology as cognitive tools within an
authentic learning environment.

» Examples of pedagogical strategies to support student learning with web technologies.

 Qualitative stories about student experiences of learning with technologies.

 Evidence that authentic learning supported by emerging technologies and open access
to the Web can help students become more self-directed learners.

Implications for practice and/or policy

* Complex and overarching authentic tasks can be designed that require significant
effort by students in collaboration with others.

* Emerging technologies can be used by students as cognitive tools.

* Students can be supported to take responsibility for their learning through scaffolding
and guidance for a significant task, rather than direct instructions on lesser activities.
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Introduction

The failure to embrace emerging technologies in higher education courses can lead to pedagogies
that risk alienating a generation of learners, some of whom demand basic instruction in new
technologies, and others who are technologically literate but increasingly see a disconnect
between the tools they use to learn and the tools they use to live and operate in modern life. The
personal use of mobile technologies continues to rise regardless of the base technology skills
of learners, not only in response to social networking trends, but also for the affordances provided
by ready access to information and web-publishing opportunities (Edmunds, Thorpe & Conole,
2012). The use of enabling Web 2.0 technologies, have the capacity to transform the teacher—
learner relationship through key affordances, highlighted by Lee and McLoughlin (2010, p. 74)
as: connectivity, content creation, and knowledge and information aggregation. Harnessing the
capability and potential of such affordances is a major challenge facing the sector.

In teacher education, the imperative to employ emerging technologies is even greater, as the
responsibility to prepare future teachers for classrooms of autonomous learners—seeking rel-
evance, connectivity and engagement—is paramount (McLoughlin & Lee, 2010). It is negligent
of the profession to assume that preservice teachers will learn their information and communi-
cation technology (ICT) skills on their own, as reported by MacDonald (2009), who found that
while inexperienced teachers were more comfortable using technology in classrooms than more
experienced teachers, they wanted more formalised support in their learning of pedagogical uses
of ICTs. Many educational technology units or courses at university set out to “teach” preservice
teachers how to use different technologies. As a result, such units are often taught in computer
labs in a lock-step fashion, where all students advance together through the curriculum, and thus
only a few programs (such as word processing, spreadsheets, etc.) can be covered. Oppenheimer
(1997) likened this to teaching hammer rather than carpentry. Such an approach also fixes the
instructional approach to the specific software or program, meaning that the gains preservice
teachers make in mastering the use of the technology are ephemeral, expiring long before they
have a chance to implement the ideas in the classroom.

In this paper, we report on a design-based research study exploring the use of emerging tech-
nologies, not as objects of study in their own right, but as cognitive tools to be used to solve
problems (Kim & Reeves, 2007) within an authentic learning environment (Herrington, Reeves
& Oliver, 2010). The study aimed to investigate the approach with particular reference to three
main foci:

1. The potential of emerging technologies is mostly unfulfilled (Veletsianos, 2010). Emerging tech-
nologies as fundamental foundations for learning, rather than “integrated” in a bolt-on
fashion without changes to pedagogy.

2. Digital media literacy continues its rise in importance as a key skill in every discipline and profession
(Johnson, Adams & Cummins, 2012). To support digital media literacy, teacher education
programmes need to provide opportunities for preservice teachers to learn, think, collaborate
and create with technology as tools.

3. Theoretical considerations are paramount (Phillips, Kennedy & McNaught, 2012). Authentic
learning theory (Herrington et al, 2010) and the use of emerging technologies as cognitive
tools (Kim & Reeves, 2007) can be used to guide the design of a learning environment to
engage preservice teachers at a deeper level.

Research methodology

In order to investigate the use of emerging technologies as cognitive tools in the authentic
learning environments, a design-based research approach was used comprising four broad itera-
tive phases, as illustrated in Figure 1 (Reeves, 2006).
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Design-Based Research
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Figure 1: Four phases of design-based research (Reeves, 2006, p. 59)

Phase 1 of the study comprised an exploration of the problem including a literature review and
consultation with practitioners to explore the nature and extent of the problem of emerging
technologies and their effective use in teacher education. One major issue concerned the fact that
commonly used pedagogies often focus on teaching about the technologies themselves, rather
than how students can use them as tools, ie, to learn with rather than from technologies (Jonassen
& Reeves, 1996). Too often, these courses focus on the hardware and software that is deemed
appropriate to use in classrooms, and it is these concerns, rather than theoretical or pedagogical
concerns, that determine the curriculum (Phillips et al, 2012). Any solution would involve the
use of emerging technologies as tools rather than objects of study.

In Phase 2, the solution was designed, ie, the learning environment was created to align with
design principles of authentic learning and emerging technologies as cognitive tools. The unit
was designed so that students could engage with a variety of technology tools, as and when
required, to achieve a real purpose in creating genuine products rather than as simple skills that
could be checked off as completed.

In Phase 3, the learning environment was implemented with the target population in two
full iterations across two years with complete cohorts (271 and 326 students respectively) with
revisions occurring between iterations. Data collected (with ethical approval) included two
surveys, full transcripts of chats and discussion forums, email correspondence, student artefacts
including blogs, websites, examination transcripts and authentic products. Such a wealth of data
will enable future analysis to be conducted from a range of different perspectives. In this paper,
however, we focus principally on qualitative data obtained from open-ended survey questions to
explore the key issues emerging from the investigation. In Phase 4, design principles are created as
a contribution to both theory and practice.

The design and implementation of the learning environment

A first year university semester unit in a Bachelor of Education was designed according to
principles of authentic learning that addressed these issues. The unit is a large compulsory unit
where students learn about using new technologies in three key roles: as social beings (social
context), as students at university (research context) and as teachers in primary school class-
rooms to facilitate their own students’ learning (pedagogical context). To date, the unit has been
offered twice in its entirety, both internally (across two campuses) and externally, with about a
third of the cohort studying by distance.

Authentic learning framework
Over recent years, there has been much interest in authentic learning in the research and
development literature. There are a number of online courses that employ its principles, such as
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in media and communication (Collis, Foth & Schroeter, 2009), history (Morrissey, nd), hospitality
education (Deale, Elders & Jacques, 2010), legal studies (Barton, McKellar & Maharg, 2007),
instructional design (Clinton & Rieber, 2010), literature (Fitzsimmons, 2006), environmental
science (Meyers & Nulty, 2009), professional learning (Teréds & Teréds, 2010) and multicultural
(Leppisaari, Herrington, Vainio & Im, 201 3) and multidisciplinary contexts (Diamond, Middleton
& Mather, 2011).

In defining authenticity in pedagogy, Gulikers, Bastiaens, Kirschner and Kester (2008, p. 401)
contended that authenticity is a personal response that is largely “in the eye of the beholder,”
but others such as Petraglia (2009, p. 179) argued that it is persuasion that is “at the core of
authentication.” The pedagogical framework used to guide the design and implementation of
the unit in this study was principally that of authentic learning or authentic e-learning as defined
by Herrington et al (2010, p. 18). The framework comprises nine guiding design elements where
the learning environment provides: (1) an authentic context, (2) authentic tasks and activities,
(3) access to expert performances, (4) multiple perspectives, (5) collaboration, (6) reflection, (7)
articulation, (8) coaching and scaffolding, and (9) authentic assessment. Each of these elements
is instantiated in aspects of the unit through tasks, activities, supports, resources and required
products.

The elements of authentic learning were realised throughout the unit in design and implemen-
tation, and largely through the utilisation of technology as delivery and cognitive tools:

1. An authentic context was achieved through tapping into the preservice teachers’ own context of
using technologies to create web resources for social, research and pedagogical purposes—in
effect, the students brought their own authentic context to this unit.

2. An authentic task comprised the development of an e-portfolio in the form of a website and
accompanying blog. They created a prototype shell within 3 weeks, and then populated their
sites with the individual and collaborative products of the unit to create a multifaceted web
portfolio or personal learning environment.

3. Access to expert performances was enabled through a textbook, keynote-style lectures, “how to”
videos and a range of help sources provided on, or linked to, the Learning Management System
and a Companion Website, an open education resource that accompanied the unit.

4. Multiple perspectives were possible through a range of resources on the Web, and through
engaging with other students and teachers in person and on discussion forums and chats.

5. Collaboration was enabled throughout but principally in the major assignment on the creation
of an authentic learning environment on a wiki.

6. Reflection was facilitated through a reflective journal in the form of a blog, together with
complex tasks that required reflection “in-action” (Schén, 1987), and a reflective examination.

7. Articulation was facilitated through formulating arguments or questions, and using the
vocabulary of the discipline area in video presentations, tutorial discussions, forums, chats
and peer reviews.

8. Because of the nature of the task, there was no longer a need for teachers to focus on content
and information; instead, they were able to focus on providing scaffolding support for students
principally at the metacognitive level.

9. Authentic assessment was instantiated in periodic assessment of maturing websites and blogs
in addition to the social, research and pedagogical products created by students. Effectively,
students were assessed on the products that they created, and those products were professional
and polished artefacts that would be useful in their everyday personal and professional lives.

Overview of curriculum and research context
The unit encouraged students to become self-regulated learners, adept at researching, collabo-
rating and reflecting as they learn and adapt to the changing ICT landscape in schools and in
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society generally. It started by focusing on technology in everyday life (social), in university
(research) and then in schools (pedagogical), as described in the following.

Social technologies

Initially, students were required to use new web-based technologies to solve problems or create
opportunities in their everyday social and family lives. One of the first tasks required them to
create a technology-based social resource of their choosing such as: a family tree (using a website
like Heritage.com), a social bookmarking site on jazz music (using Diigo or Delicious), or a poster
for a community fair (using PowerPoint). Students wrote instructions on how to create a similar
resource for a complete beginner, then another student peer-reviewed their directions and pro-
vided feedback.

Learner/researcher technology use

In the next task, students developed their technology use as learners and researchers at university
by researching a curriculum topic (such as solar energy, dance, Indigenous culture, algebra, etc.)
using databases (such as ProQuest, EAIT Library) to explore how technology is being used to teach
in these areas in primary schools. Once the research was completed, students wrote a brief report
on their findings in the style of an academic essay, using a bibliographical referencing tool such
as EndNote to generate their reference lists.

Teaching and learning technology use

The major effort within the unit focused strongly on pedagogical approaches in a key major
collaborative task, where students constructed an authentic learning environment that primary
school students could complete over 2—3 weeks. Students created and published the resource in a
wiki, enabling them to collaboratively construct the work online, and they created and uploaded
a short movie on the making of the resource (using programs such as Camtasia or ScreenFlow).

In the research conducted to investigate the effectiveness of the authentic learning environment,
the unit was offered in the implementation phase of the design-based research approach (Phase
3) in two full iterations, with data collected as described. Consecutively, in the two iterations, 125
(46%) and 120 (37%) responses were received, and data were analysed using a constant com-
parative method where responses were systematically compared to determine similarities and
differences, and to identify patterns and themes in responses (cf. Merriam, 2009).

Findings

A number of themes emerged in the analysis of preservice teachers’ responses to the approach
adopted in the unit, including issues relating to reflection, collaboration and scaffolding of learn-
ing. However, it is the themes relating principally to the use of emerging technologies and self-
regulation of learning in an authentic context that are described in more detail in the following.

Fear of technology and being left in the shadows

The study revealed a cohort of students who exhibited a range of dimensions in their approach to
technology, ranging from enthusiasm and confidence to apprehension, slight anxiety, negative
beliefs and at the extreme end, sheer technophobia (Beckers, Schmidt & Wicherts, 2008). As in
Bennett, Bishop, Dalgarno, Waycott and Kennedy’s (2012) study, results showed that many
students could see no value in using Web 2.0 technologies in their learning, but there were a
number of students who revealed a more nuanced explanation of the problem. Several students
wrote of their feelings that technology was moving at such a rapid pace that it was passing them
by, or they were being “left in the shadows.” The accompanying feelings of inadequacy were
enough to make them very defensive about the need to use emerging technologies in their
teaching. Many students also wrote of their outright fear of technology:
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I went from petrified about technology to feeling confident I could tackle anything. (Respondent 8, Iteration 2)

Others described the sense of confidence that resulted from their engagement with the emerging
technologies in the unit that helped to conquer the fear:

We were able to explore technology that we would have never used without this unit. There is no fear now
when using technology. (R111, I2).

Sense of achievement and liberation

Overall, the predominant tone emerging from the data was one of achievement and personal
fulfilment. Many students wrote of a learning path that went from uncertainty to one of personal
pride and satisfaction with their efforts. For example, one student wrote that the best aspect of the
unit was:

The personal achievement I felt at building a website, I didn’t know I was capable of this. (R99, 11)

But this result was often achieved in a “rollercoaster” ride of emotional ups and downs as students
struggled with the demands of the tasks. As one student wrote:

I have had so many meltdowns, breakdowns and moments where I just cried at the problems, and then the
feeling of achievement when I finished. (R33, 11)

“Conquering technology” was another frequently used allusion in the student comments, and
one respondent also described the feeling of liberation as if from an oppressive adversary:

I really felt liberated from the scary shackles called “technology.” (R8, I2)

A whole new world of technology

Quite a few respondents wrote about the feeling of experiencing “a whole new world” that had
not been open to them before, as one respondent described it: “being subjected to a range of new
software and technology that I never knew existed” (R93, 12). Another described the impact that
this knowledge was having on different areas in her life as she discovered a range of platforms for
dissemination of ideas and resources:

I cannot believe the amount I have learnt . .. I now have a YouTube channel, Diigo, Shelfari bookshelf,

a webpage, a blog and I have been introduced to so many resources . . . the knowledge I learnt will help me
through my social life, my learning and my career as a teacher (R104, 12)

Future proofing

An interesting theme emerged from the data relating to the use of emerging technologies, in
particular the use of Web 2.0 technologies and mobile devices as pedagogical tools. Some stu-
dents objected to consideration of mobile phones in the classroom, arguing that they were
banned in schools so why spend time exploring their pedagogical potential:

I don’t think it is a good idea to encourage students to use their mobile phone during class. I have come
straight from high school and know for a fact that mobiles were never used for work. (R30, 12)

One preservice teacher objected to the focus the unit placed on being prepared to implement
emerging technologies in their future classes and that the curriculum should have focused solely
on the types of technologies that are found in classrooms today:

This unit should be about how we as a teacher today can use technology not in 50 years time. (R36, 12)

Such resistance to engagement with emerging technologies is not uncommon (cf. Bennett et al,
2012), but this was very much a minority view with many students commenting in one way
or another about their future use of technology as teachers. One student, commenting on the
creation of a class activity in a wiki, wrote about imagining herself as a teacher:

Making an authentic lesson plan with other students gave me a real taste of what it will be like as a teacher,

working with other teachers and structuring lessons using technology for student learning and involve-
ment. (R49, 11)
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Another respondent wrote about going beyond the unit to explore an ever increasing range of
emerging technologies:

It has got me very excited about the possibilities of using ICT in the classroom and inspired me to experiment
and research beyond the limits of the unit. (R17, 12)

Responsibility for learning

One of the key issues that emerged from the data was the issue of self-regulated learning.
It related strongly to the nature of the design of the unit and its attempt to move away from
the more didactic teaching about educational technologies to one where students learn to use
emerging technologies in practice as they create genuine products. Creating learning environ-
ments where students are largely responsible for their own learning is sometimes contentious,
especially when students believe that they are entitled to their ‘money’s worth’ and they should be
“taught.” This is a criticism often made in relation to authentic learning (Herrington et al, 2010),
and is reflected in the words of one preservice teacher who preferred the teacher to be responsible
for what was taught and how it was learnt:

You spend thousands of dollars on your education . . . All sessions should have been conducted in computer
labs. . .should have been workshops. . .setreadings. . .everything thatis expected of you in each assignment
should be known from the beginning. (R2,11)

Other students also suggested that more directed instruction would have been preferable, such as
one who requested:

Explain everything a lot more. Me like many other students have spent hours figuring out things. (R54, 11)

But there were many students who wrote positively of the experience, clearly seeing the relevance
of completing authentic tasks, and how their learning throughout was building to the creation of
a major product. As one student wrote:

The best aspects were the authentic assessments that wrapped up into one whole assignment. The scaffold-
ing of learning was brilliant and loved how [the website e-portfolio] is now a great reference tool for us now
and to be used in the future with other subjects . . . knowing if I don’t know about something, I know how
and where to research it. (R8, I2)

It possibly requires a major shift for preservice teachers in their first year of university, who are
accustomed to the learning climate of exam-oriented high school, to fully embrace an authentic
learning environment based on self-regulated learning that provides not only a great deal of
choice, but also a range of exciting technologies and web tools that they may not have encoun-
tered before. Nevertheless, for those students who did make the leap, the results appeared to be
personally and professionally very meaningful. Students wrote of being “challenged like T have
never been challenged before,” and “this unit has changed my belief about what it means to teach
and what it means to learn,” and of learning about emerging technologies “changing my life”.
Despite challenges and resistance, the effort to address digital media literacy is essential and
ultimately rewarding.

Discussion and implications

In this paper, we have described a learning environment in a first year teacher education unit,
where emerging technologies were not taught as static resources. Instead, we borrow from
Dohn’s (2009) preference for viewing Web 2.0 not as a particular set of technologies but instead
denoting practice. The approach adopted in the unit allowed students to choose many of the
technologies that they would use, and to customise the products they created to suit their own
personal and pedagogical interests. Because of this, students spent much time researching avail-
able technologies before choosing one that suited their own purpose, and then, in the creation
of significant resources, they delved deeply into technological affordances. Students discovered
a range of technology tools in this manner, and the result was clear—they learned a great deal
more than we could ever have taught them.
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A key product of a design-based research approach is the emergent principles that can be used to
guide the design of other similar learning environments facing similar problems, and also impor-
tantly to contribute to theory. The principles that guide the design of the educational technology
unit described in this paper, are being refined with each iteration, but include elements such as:
(1) design complex and overarching authentic tasks that in their completion require significant
time and effort in collaboration with others, (2) employ emerging technologies as cognitive tools,
so that the technology is used consistently by students (not solely the teacher), (3) ensure students
take responsibility for their learning by providing scaffolding and guidance for a significant
endeavour, rather than direct instructions on lesser activities, and (4) require a final published
and polished product that can be shared and displayed.

The study has confirmed that emerging technologies can be used not only as fundamental foun-
dations for learning as noted by Veletsianos (2010), but in every stage of the learning cycle.
Important skills related to digital media literacy (Johnson et al, 2012) can be readily acquired
through largely self-regulated authentic learning tasks, and the use of technologies appear to
have the facility to extend mental effort and capability when used as cognitive tools (Kim & Reeves,
2007). Emerging technologies were not only the object of study in this implementation, but also
the delivery mechanism, the means for communication and articulation, the tool for collabora-
tion, the platform for the publication of final products, and importantly, the cognitive tools for
thinking and creating valuable technology-based products.

Future iterations of the unit will continue to be refined using research findings to strengthen the
authenticity of the environment and to improve the pedagogical strategies used. For many par-
ticipants, the learning environment is a rollercoaster ride, but one that in the end leaves them
with a feeling of accomplishment and excitement at the possibilities that emerging technologies
afford for teaching and learning.

References

Barton, K., McKellar, P. & Maharg, P. (2007). Authentic fictions: simulation, professionalism and legal
learning. Clinical Law Review, 14, 143-193.

Beckers, J., Schmidt, H. & Wicherts, J. (2008). Computer anxiety in daily life: old history? E. Loos, L. Haddon
& E. Mante-Meije (Eds), The social dynamics of information and communication technology (pp. 13-23).
Burlington, VT: Ashgate.

Bennett, S., Bishop, A., Dalgarno, B., Waycott, J. & Kennedy, G. (2012). Implementing Web 2.0 technologies
in higher education: a collective case study. Computers & Education, 59, 2, 524-534. do0i:10.1016/
j.compedu.2011.12.022.

Clinton, G. & Rieber, L. (2010). The studio experience at the University of Georgia: an example of construc-
tionist learning for adults. Educational Technology Research & Development, 58, 6, 755-780.

Collis, C., Foth, M. & Schroeter, R. (2009). The Brisbane media map: participatory design and authentic
learning to link students and industry. Learning Inquiry, 3, 3, 143-155.

Deale, C. S., Elders, E. & Jacques, P. H. (2010). The Appalachian Growers’ Fair: an authentic learning,
community engagement, sustainable tourism project. Journal of Teaching in Travel & Tourism, 10, 2,
143-162.doi: 10.1080/15313221003792001.

Diamond, S., Middleton, A. & Mather, R. (2011). A cross-faculty simulation model for authentic learning.
Innovations in Education & Teaching International, 48, 1, 25-35.

Dohn, N. (2009). Web 2.0: inherent tensions and evident challenges for education. International Journal of
Computer-Supported Collaborative Learning, 4, 3, 343-363. doi:10.1007/s11412-009-9066-8.

Edmunds, R., Thorpe, M. & Conole, G. (2012). Student attitudes towards and use of ICT in course study,
work and social activity: a technology acceptance model approach. British Journal of Educational Technol-
ogy, 43,1, 71-84.doi:10.1111/j.1467-8535.2010.01142 x.

Fitzsimmons, J. (2006). Speaking snake: authentic learning and the study of literature. In A. Herrington &
J. Herrington (Eds), Authentic learning environments in higher education (pp. 162—171). Hershey, PA: Infor-
mation Science Publishing.

Gulikers, J. T., Bastiaens, T. J., Kirschner, P. A. & Kester, L. (2008). Authenticity is in the eye of the beholder:
student and teacher perceptions of assessment authenticity. Journal of Vocational Education & Training, 60,
4,401-412.

© 2013 British Educational Research Association



Emerging technologies for authentic learning ~ 615

Herrington, J., Reeves, T. C. & Oliver, R. (2010). A guide to authentic e-learning. London: Routledge.

Johnson, L., Adams, S. & Cummins, M. (2012). The NMC horizon report: 2012 higher education edition. Austin,
Texas: NMC.

Jonassen, D. & Reeves, T. C. (1996). Learning with technology: using computers as cognitive tools. In
D. H. Jonassen (Ed.), Handbook of research on educational communications and technology (pp. 693-719).
New York: Macmillan.

Kim, B. & Reeves, T. C. (2007). Reframing research on learning with technology: in search of the meaning
of cognitive tools. Instructional Science, 35, 207-256.

Lee, M. & McLoughlin, C. (2010). Beyond distance and time constraints: applying social networking tools
and Web 2.0 approaches in distance education. In G. Veletsianos (Ed.), Emerging technologies in distance
education (pp. 61-87). Edmonton, Canada: Athabasca University Press.

Leppisaari, I., Herrington, J., Vainio, L. & Im, Y. (2013). Authentic e-learning in a multicultural context:
virtual benchmarking cases from five countries. Journal of Interactive Learning Research, 24, 1, 53-73.
MacDonald, R. (2009). Supporting learner-centred ICT integration: the influence of collaborative and

needs-based professional development. Journal of Technology and Teacher Education, 17, 3, 315-348.

McLoughlin, C. & Lee, M. (2010). Personalised and self regulated learning in the Web 2.0 era: international
exemplars of innovative pedagogy using social software. Australasian Journal of Educational Technology, 26,
1, 28-34.

Merriam, S. B. (2009). Qualitative research: a guide to design and implementation. San Francisco, CA: Jossey-Bass.

Meyers, N. & Nulty, D. (2009). How to use (five) curriculum design principles to align authentic learning
environments, assessment, students’ approaches to thinking and learning outcomes. Assessment & Evalu-
ation in Higher Education, 34, 5, 565-577. doi: 10.1080/02602930802226502.

Morrissey, P. (nd). Not just a name on the wall. Retrieved March 27, 2013, from http://www.
notjustanameonawall.com/

Oppenheimer, T. (1997). The computer delusion. The Atlantic Monthly, 280, 1, 45-62.

Petraglia, J. (2009). The importance of being authentic: persuasion, narration, and dialogue in health
communication and education. Health Communication, 24, 2, 176-185.

Phillips, R., Kennedy, G. & McNaught, C. (2012). The role of theory in learning technology evaluation
research. Australasian Journal of Educational Technology, 28, 7, 1103-1118.

Reeves, T. C. (2006). Design research from a technology perspective. In J. van den Akker, K. Gravemeijer,
S. McKenney & N. Nieveen (Eds), Educational design research (pp. 52—66). London: Routledge.

Schon, D. (1987). Educating the reflective practitioner:Toward a new design for teaching and learning in the
professions. San Francisco, CA: Jossey Bass.

Terds, H. & Terds, M. (2010). 21st century professional development: bridging the gap between higher
education and working life. In J. Sanchez & K. Zhang (Eds), Proceedings of World Conference on E-Learning
in Corporate, Government, Healthcare, and Higher Education 2010 (pp. 836—843). Chesapeake, VA: AACE.

Veletsianos, G. (2010). A definition of emerging technologies for education. In G. Veletsianos (Ed.), Emerging
technologies in distance education (pp. 3—22). Edmonton, Canada: Athabasca University Press.

© 2013 British Educational Research Association



Copyright of British Journal of Educational Technology is the property of Wiley-Blackwell
and its content may not be copied or emailed to multiple sites or posted to a listserv without
the copyright holder's express written permission. However, users may print, download, or
email articlesfor individual use.



