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Abstract: Today’s smartphones are mobile multimedia computers, in Nokia’s words:
“It’s what computers have become”. Smartphone manufacturers have seen the
potential to partner with online social software (Web2.0) sites (e.g. Flickr, YouTube,
Vox, Ovi etc…) to produce a mobile computing platform to capture and share our
daily lives with friends and family, anywhere, anytime. These tools can be utilized
within tertiary education to create context independent collaborative learning
environments. Pedagogical design of learning experiences using mobile web2.0
allows a tutor to create rich learning environments for students beyond the classroom
or lecture theatre. This paper illustrates this by analysing students responses to a third
year Product Design project that transformed a traditionally paper-based learning
journal into an interactive, collaborative, online eportfolio using mobile web2.0
technologies facilitating an explicit social constructivist pedagogy. Students were
provided with a Nokia N95 smartphone, a bluetooth folding keyboard, and a 1GB 3G
data account. They created an online eportfolio, and used the smartphones to capture
and record learning events and ideas from a variety of contexts. The learning
outcomes included the development of a far more media rich and critically reflective
collaborative experience than was previously possible using traditional approaches.
Background
This research project is concerned in appropriating the benefits of web 2.0 anywhere
anytime using mobile web 2.0 (web 2.0 services that are formatted for use with
mobile devices) and wireless mobile devices (or WMDs). The emergence of these
technologies challenged many educators to attempt to understand the extent of these
technologies have on the student learning environments.
What is unique about WMDs for mlearning is their ability to BRIDGE contexts – i.e.
to provide ubiquitous connectivity independent of the context of use, thus linking
multiple contexts into the learning environment, continuing learning ‘conversations’
via social presence and communication technologies. The WMD’s wireless
connectivity and data gathering abilities (e.g. photoblogging, video recording, voice
recording, and text input) allow for bridging the on and off campus learning contexts
– facilitating “real world learning”. In particular, the context bridging and media
recording capabilities of today’s smartphones make them ideal tools for mobile
blogging. Smartphones allow a user to send text, photos, video and audio directly
from the site of recording to the users online Blog.
The research summarised in this paper is part of a wider research project investigating
the potential of mobile web 2.0 for enhancing teaching and learning through a series
of participatory action research projects (Creswell, 1994; Wadsworth, 1998) in a
variety of disciplines since 2006.

This paper is presented from a product design perspective, which mean that the focus
is on understanding how the Product Design students and staff at UNITEC New
Zealand used this technology within the Product Design context. The approach is to
look upon it as value learning and teaching approaches adopted by both students and
staff willing to create learning environments where students are motivated to learn in
relevant contexts. i.e which mean creating both learning and teaching value, students
being involve in the learning process and staff as creatively developing teaching skills
around the learning.
Examples and scenarios are highlighted illustrating how the implementation of mobile
web 2.0 technologies has impacted and transformed some of the Bachelor of Product
Design courses.
Scenarios:

Final Year Design Project paper
The overall aim of the Final Year Design project papers is to consolidate the
application of design criteria to design process, through facilitating an individual,
final design project. The mobile Web2.0 technologies were used to facilitate some of
the assessment deliverables of the course. Students used blogs and eportfolios to
record pictures, videos, articles related to their project etc. and reflect on their design
process. These were made available to the lecturers to provide direction, support,
guidance and advice for design project management and address any relevant design
issues. They were assessed on this evidence to direct, organise, manage and document
an entire final design project. Three major New Zealand companies participated in the
Final Year Design Project. Scion a Research Institute developing biomaterials, Design
Mobel, are designers, manufacturers and makers of bed designs, Queensberry are
designers and manufactures of luxury wedding albums. The final year design project
evolved around the development of Product Design teams formed between the
students and the external clients listed above The project design brief was to develop
a commercially viable product for their assigned client. Student blogs and eportfolios
were used to record and reflect on their design processes, and are made available to
the client for comment and interaction.
NPC Project paper
NPC course assignment focused upon a group project and require multiple
participations from students. On a weekly basis, the student must find an article that
raises issues related to “New Product Commercialisation” (e.g. NZ magazines Design
and Business, such as IDEALOGY, BRIGHT, UNLIMITED), the article maybe
directly relevant e.g. the description of an NPC project, or it may simply raise issues
that can be discussed in terms of NPC e.g. the impact of imports, a clever marketing
initiative, tax changes for R&D etc... Using a blog as a mean of communication, the
student write a synopsis of the article followed by their own interpretation of the
points raised in it (i.e. 500 words per post). The synopsis and comments are to be
published in a blog along with a link to the original article either as a weblink or
magazine’s reference for the submission.
The major deliverables in this course was a the creation and maintenance of a blog
that provides a concise overview of successful product development and
commercialisation processes. The blog must reflect the importance that design plays
in this process. Collaboration and interaction are important aspects of the project.

Therefore each student will work with their group to refine their chosen article and
any additional comments on it using the ‘comments’ feature of each other’s Blogs.
The article will then be presented every week at the tutorial group sessions. It is
expected that each member of the work-group will be familiar with the article and be
able to assist the author in reporting back.
Tools and Approaches
Students and staff were supplied with a Nokia N95 WiFi/3G smartphone and folding
Bluetooth keyboard. Students used the smart- phone for recording and uploading
evidence of their design development process and models to their VOX blog
(http://www.vox.com) and other online media sites such as YouTube for video. The
smart- phones are also used as a communication tool between students and with
teaching staff for immediate feedback via instant messaging, email and RSS
subscriptions. Students are responsible for paying for a voice call and text message
account but are reimbursed the cost of a 1GB/month 3G data account. The project is
supported by a weekly “Community of Practice” (Lave & Wenger, 1991), comprising
the course Lecturers, the student volunteers, and the researcher who is also the
‘technology steward’ (Wenger et al., 2005) for the community of practice. An
interactive concept map illustrating the integration of the mobile web 2.0 technologies
with the smartphone is available at http://ltxserver.unitec.ac.nz/~thom/mobileweb2concept2.htm.
Student learning experiences
A student decided to use the smartphone’s camera to record still images and video
podcasts outlining significant and iterative steps in the design process when designing
a snow kite harness. This allowed the student to reflect and critique their design work
and design methodology using visual media rather than simply creating a text-based
book or online journal. This took place over the six month product design project.
Video clips were recorded from the design studio on campus, from testing in the local
park, and from test flights during two ski-field trips in the South Island of New
Zealand. The course lecturers followed the student’s blog posts, offering tips and
design guidance while on campus, at home, and while attending overseas conferences.
The video clips were later edited and compiled into a ten-minute video overview of
the most significant design steps taken over course of the design project. The
compilation video was then uploaded to YouTube and the student’s blog for
showcasing and sharing.
This illustrates the affordances of mobile web 2.0 tools to facilitate user content
creation and sharing, and context independent (ubiquitous and seamless) input from
lecturers (Laurillard, 2007).
The following is an example of a student blog post for their NPC paper and the
resulting comments from their classmates. The post (Figure1.) and comments
(Figure2.) show significant engagement and critical reflection occurring by multiple
parties and within multiple contexts. The use of the blog facilitated the posting of
student reflections on examples of new product commercialisation and the extra
dimension of peer critique of these ideas, with the ability to respond and enter into a
collaborative ‘conversation’. The use of WMDs (smartphone) facilitated searching for
examples anywhere, anytime, and the ability to upload supporting media directly to
the student’s blog. Lecturers viewed and commented on student blog posts using their

smartphones and bluetooth keyboards, and subscribed to student blogs via RSS.
However, students tended to read each other’s blogs on their laptops. This is an
example of a socially constructed use of the technology rather than an affordance of
the technology itself (Bijker et al., 1987). Students were encouraged to subscribe to
each other’s blog RSS feeds to enable automatic notification of new posts for
discussion. Additionally, VOX features a weekly ‘neigbourhood update’ email, that
students could receive and read on their smartphones. This facilitated a social
constructivist learning environment.
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Fig 1. Screenshot of example student NPC blog post.

Fig 2. Screenshot of example student NPC blog and comments.
Stretching Boundaries

Students used the mobile web 2.0 technologies to blog their assignment posts from
virtually any context. As an example, four of the students decided to go on a mid-term
‘research’ trip to the snowfields of Queenstown to test their prototype; snow-kite
harness designs. However, this coincided with their scheduled presentation of the
NPC research to the class that week. In order to keep the presentations on schedule
the students therefore recorded their NPC class presentations on their N95
smartphones, and uploaded the virtual presentations to their Vox blogs for the rest of
the class and the course tutor to view and comment on their presentations, in almost

realtime. To ‘prove’ they were in Queenstown they also blogged mobile videos of
their campervan and Queenstown scenery!.
During the course of the year academic teaching staff have visited three overseas
countries: Japan, UK, Spain, Franceas well as numerous New Zealand towns outside
of Auckland: Rotarua, Tauranga, Napier, Hastings. Staff used mobile web 2.0
techologies to pass relevant information to their student(s) from these countries and
locations.
During April 2008, a staff member visited Kyoto, Japan to participate in a conference
that took place during the teaching semester. This scenario provided the opportunity
for the staff member to test the use of Web2 as a distance communication tool: could
regular contact was maintatined between the staff member and students and
information be easily shared using a smartphone? The use of mobile web 2.0
technologies allowed real time text, video and still images of the conference, sites,
design, architecture to be easily and immediately uploaded to the staff members blog
for students to see and share in. By return, the use of instant messaging and blog
comments allowed students to remark on the posts, pose questions and request further
information on the conference before the end of the visit.
In a second case, staff member required to make a trip to the UK and France taking
valuable time away from teaching. At this stage, students were well advanced into
their projects and having a staff member overseas posed a potentially difficult
situation for them and the programme. The use of mobile web 2.0 technologies
allowed the staff member, his fellow staff members and students to stay in regular
contact sharing comments and project concerns: in effect a ‘virtual studio situation’
was created. Upon the staff members return, there was no need for time consuming
catching up to take place and students were not significantly disadvantaged due to his
taking time away from studio teaching.
Key Issues
Unfortunately, the benefits of mobile web 2.0 technologies are not gained without
challenges. Using the technologies placed new and increased time, organisational, and
pedagogical demands on the lecturers. Perhaps the most difficult of these challenges
is the question of maintenance. Once a project is created and mobile web 2.0
technology is embedded in the context of a course, the lecturer often finds
himself/herself responsible for supporting the resulting posting. While this may not
pose a significant problem the first or even the second time it occurs, it can be
difficult to manage over the year. Leaving it to the individual Lecturer to instigate
such projects adds another complexity and challenge that may discourage many other
lecturers from using the technology. This requires a change in time management and a
refocus on regular formative feedback rather than the traditional summative end-ofproject feedback and assessment procedures. When this is implemented the benefits
for students and tutors in being continuously emersed in the projects is realized,
creating much lower reliance upon end-of-project presentations and summative
assessment.
A second challenge associated with the introduction of mobile web 2.0 is the number
of courses adopting the technology within the same year. The major project is focused

on individual student work. In contrast NPC course assignment focused upon a group
project and required multiple participations from students. Because of the nature of
these projects, it is often difficult to manage without creating a separate blog. Thus
creating more work for the Lecturer, possibly reducing the quality of the final product
and potentially reducing the quality of the experience for the students. Using features
of VOX such as tagging, RSS and groups can help to minimize this extra management
load.
A final challenge associated with using such technology is that of consistency within
the programme. Many of the projects are initiated from lecturers keen to use the
technology to expand the existing knowledge base of the students. Leaving it to the
individual Lecturer to instigate such projects adds another complexity and challenge
that may discourage many other lecturers from using the technology. It is important,
however, that Lecturers continue to provide the support on the type, scope, size, and
pedagogical input of the mobile web 2.0 aspects of the projects that are introduced
into courses. Creating a course-wide strategy for the integration of mobile web 2.0
within the programme that would enable all of the teaching team to support one
another in supporting these innovations is a goal for 2009.
The mobile web 2.0 integration project within the Bachelor of Product Design has
highlighted several key issues.
Conclusions
x The use of web2 technologies in the programme have demonstrated the
potential to create increased student engagement with the learning
environment.
x Higher levels of student reflection and critique were achieved compared to
that previously seen with more traditional assessment procedures.
x Anywhere, anytime learning (context independent and context bridging)
has been facilitated and made use of in unforeseen scenarios.
x Tutor engagement with the technology is essential for students to value its
use and to gain an understanding of its pedagogical usefulness beyond
social activities.
x The integration of the mobile web 2.0 technologies into the assessment
(Both formative and summative) is critical for student motivation.
x Access issues must be considered carefully when planning to integrate the
use of mobile web 2.0 technologies. The sustainable provision of hardware,
software and connectivity (3G data plans and wifi availability) must be
thought through. Various models for achieving this sustainability are being
brainstormed for the future of this project.
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