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ABSTRACT 

This report discusses the implications of 3 years of action research mlearning projects investigating the potential of 
mobile web 2.0 tools to facilitate social constructivist learning environments across multiple learning contexts. 
Highlighted are the design framework, identified critical success factors, and implementation strategy developed from the 
thirteen mlearning projects undertaken between 2007 and 2009. The projects encompassed five different courses, forming 
five case studies spanning from one to three years of implementation and refinement. 
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1. INTRODUCTION 

The research has been primarily interested in transforming traditional pedagogy into social constructivist 
learning paradigms facilitated by mobile web 2.0. What began as an investigation of the affordances of web 
2.0 in 2007 developed into three mobile web 2.0 proof of concept projects within the third year of the 
Bachelor of Product Design in 2008, the Diploma of Contemporary Music, and the Diploma of Landscape 
Design. These then quickly spread to projects within the first and second year of the Bachelor of Product 
Design programme in semester2 of 2008. The success of these projects led to the implementation of 
integrating mobile web 2.0 technologies (based on an explicit social constructivist pedagogy) across all three 
years of the programme in 2009, and on wider scales into larger courses such as the Bachelor of Performing 
and Screen Arts, and the second year of the Bachelor of Architecture. 

The overall research questions have been: 
• What are the key factors in integrating Wireless Mobile Devices (WMDs) within tertiary education 

courses? 
• What challenges/advantages to established pedagogies do these disruptive technologies present? 
• To what extent can these WMDs be utilized to support learner interactivity, collaboration, 

communication, reflection and interest, and thus provide pedagogically rich learning environments 
that engage and motivate the learner?  

• To what extent can WMDs be used to harness the potential of current and emerging social 
constructivist e-learning tools?  

 

Why MLearning? 

The key drivers are the enhancement of teaching and learning, facilitating student-centred social 
constructivist pedagogies. The goal is the establishment of social constructivism (in its various emergent 
forms) as the strategic pedagogy underpinning a tertiary institution’s teaching and learning environment. The 
growing popularity of a relatively new social Learning Management System (LMS – Moodle) and the 
availability of interactive, easy to use web 2.0 social software tools make this strategy timely. Equitable 
access to these tools is critical. Therefore the provision of some form of appropriate wireless mobile 



computing device (WMD) for all students and teaching staff is required, which may take the form of either a 
netbook, a laptop, or a smartphone depending upon what is appropriate for each course of study. 
 
Key benefits of mlearning for tertiary education include: 

• Exploring innovative teaching and learning practices. 
• Enabling the embodiment of ‘authentic learning’ – i.e. facilitating anywhere, anytime student-

centred learning. 
• Engaging students with the affordances of mobile web 2.0 technologies: connectivity, mobility, 

geolocation, social networking, personal PODCasting and VODCasting etc… 
• Bridging the ‘digital divide’ by providing access to learning contexts and user content creation tools 

that are affordable and increasingly owned by students. 
• Moving from a model of fixed dedicated general computing to a mobile wireless computing 

paradigm that turns any space into a potential learning space. 
 

Design Framework 

The design framework for each of the projects is shown in table 1. This framework was developed 
iteratively over the life of the research, which began in 2006 with two test projects that informed the practical 
implementation of the subsequent projects in 2007 to 2009. The framework table format is based loosely on 
that suggested by Sharples et al (Sharples, et al., 2009), emphasizing that the starting point of the design 
process is the learning practice and chosen pedagogical framework, which then informs the appropriate 
choice of mediating technologies. 

 

Table1. MLearning project design framework 

Learning Practice Mediating Circumstances 
Social Constructivism Context Technology Agent 
Lecturer Community of 
Practice 

Lecturer professional 
development, 
pedagogical 
brainstorming 

Face to face 
Scaffolded using LMS 
Smartphone 
Web 2.0 services 

Lecturers as peers, with 
researcher as technology 
steward 

Student and lecturer 
Community of Practice 

Pedagogical integration 
and technical support 

Face to face 
Scaffolded using LMS 
Smartphone 
Web 2.0 services 

Students as peers, 
Lecturer as guide and 
pedagogical modeler, 
with the researcher as 
technology steward 

Collaboration Group projects Social networking, 
Collaborative documents 

Google Docs, student 
peers 

Sharing Peer commenting and 
critique 

Web 2.0 media sites, 
eportfolio creation 

RSS, student peers, 
lecturer 

Student content creation Student individual and 
group projects 

Smartphone with camera 
and microphone, content 
uploaded to web 2.0 sites 

Student and peers 

Reflective Journal of learning and 
processes, recording 
critical incidents 

Web 2.0 hosted Blog Personal appropriation, 
formative feedback from 
lecturer 

Learning Context 
Bridging 

Linking formal and 
informal learning  

Smartphone used as 
communications tool and 
content capturing 

Student interacting with 
context, peers, and 
lecturers 

 

Mobile Web 2.0  



 
MLearning (Mobile learning) technologies provide the ability to engage in learning conversations 

between students and lecturers, between student peers, students and subject experts, and students and 
authentic environments within any context. It is the potential for mobile learning to bridge pedagogically 
designed learning contexts, facilitate learner generated contexts, and content (both personal and 
collaborative), while providing personalisation and ubiquitous social connectedness, that sets it apart from 
more traditional learning environments. Mobile learning, as defined in this paper, involves the use of wireless 
enabled mobile digital devices (Wireless Mobile Devices or WMD’s) within and between pedagogically 
designed learning environments or contexts. Mobile Web 2.0 tools are used to facilitate this (web 2.0 services 
that are formatted for use with mobile devices). Web 2.0 (O'Reilly, 2005), or ‘social software’ tools, share 
many synergies with social constructivist learning pedagogies. Many educators have harnessed web 2.0 tools 
for creating engaging student-centred learning environments. This appropriation of web 2.0 tools within a 
social constructivist pedagogy facilitates what has been termed “pedagogy 2.0” (C. McLoughlin & M. J. W. 
Lee, 2008). From an activity theory perspective, WMD’s are the tools that mediate a wide range of learning 
activities and facilitate collaborative learning environments (Uden, 2007). 

 

Pedagogical affordances of Mobile Web 2.0 

 
A wide variety of applications of the WMDs were investigated throughout the various projects, some with 

more success than others. Experience and feedback from participants has shown that we should focus on the 
affordances of WMDs that are most suitable for the small screens and slower text entry, as well as those 
affordances that are unique to WMDs (e.g. the built-in geotagging, media recording capabilities, and 
communications tools). Several of these affordances are explored in the following section and summarized in 
table 2 below. The built-in microphone of smartphones can be used to record audio and then upload that 
audio file to an online Blog or other web 2.0 site that supports audio. This uploaded audio recording could 
then form the basis of an ongoing PODCast show. PODCasting is a popular form of audio recording that has 
an associated RSS feed for subscribing to new audio recordings. Students could record themselves reflecting 
or reporting on their progress in an assignment or project, or they could record an interview with an expert in 
the field etc... An example of an enhanced audio Podcasting service is Audioboo (http://www.audioboo.com), 
which is designed specifically for recording, uploading and sharing audio recordings from the iPhone. 
Audioboo was used to record environmental sounds as a project within the Diploma of Contemporary Music 
at Unitec in 2009. 

  

Table 2: Affordances of smartphones mapped to social constructivist activities for 2009. 

Activity Overview  Examples Pedagogy 
Video Streaming Record and share live 

events 
Flixwagon, Qik 
http://www.qik.com 

Real-time Event, data 
and resource 
capturing and 
collaboration.  

Geo tagging Geo-tagg original 
photos, geolocate 
events on Google 
Maps 

Flickr, Twitter, Google Maps 
http://tinyurl.com/5a85yh 

Enable rich data 
sharing. 

Micro-blogging Post short updates and 
collaborate using 
micro-blogging 
services 

Twitter 
http://tinyurl.com/2j5sz3 

Asynchronous 
communication, 
collaboration and 
support. 

Txt notifications Course notices and 
support 

Txttools plugin for Moodle and 
Blackboard 
txt and twitter polls: 
http://www.polleverywhere.com/ 

Scaffolding, learning 
and administrative 
support 



http://twitter.polldaddy.com 
http://twtpoll.com/ 

Direct image and 
video blogging 

Capture and upload 
images and video of 
ideas and events 

Flickr, YouTube, Vox  Student journals, 
eportfolios, 
presentations, peer 
and lecturer critique. 

Mobile Codes  2D Codes scanned by 
cameraphone to 
reveal URL, text 
etc…  

QR Codes, Datamatrix 2D Codes 
http://tinyurl.com/af2u6d 

Situated Learning – 
providing context 
linking 

Enhanced Student 
PODCasts  

Remote recording of 
audio, tagged with 
GPS and images 
etc…  

AudioBoo  Situated and 
collaborative 
Learning – providing 
context linking 

Social Networking Collaborate in groups 
using social 
networking tools 

Vox groups, Ning, peer and lecturer 
comments on Blog and media posts 
http://tinyurl.com/4uz6rj 

Formative peer and 
lecturer feedback. 

Augmented Reality Overlaying the real 
world with digital 
information 

Wikitude Situated Learning 
and Metacognition 

 
Almost all smartphones now include a built-in camera that is capable of capturing still images and video. 

Most smartphones also include a built-in GPS (Global Positioning Service) that works via satellites to 
provide longitude and latitude information for geo-tagging and geo-location. This facilitates Geo-tagging 
original photos, and the ability to geolocate events on Google Maps, adding a location dimension to captured 
images and video. Web 2.0 services that support geotagged photos include Flickr and Picasaweb. 

 
Mobile codes are two-dimensional codes similar to bar codes that allow a user to encrypt information 

such as a URL, a paragraph of text, GPS coordinates, or a business card. This code is then decrypted using a 
smartphones built-in camera via a compatible mobile code application. Applications include sharing of 
announcements and course links with students, and creating engaging fun discovery activities. 

 
The built-in camera on smartphones can record video and audio at up to almost DVD quality. This 

facilitates students recording events, interviews, and reflections with a visual dimension, and sharing these 
online via a variety of mobile friendly video sites such as YouTube. Video streaming applications such as 
Qik and Flixwagon allow real-time sharing of video directly from smartphones to these web-based services. 
Qik and Flixwagon then archive the video stream for later viewing, sharing and commenting. Additionally 
video streaming sites integrate with other mobile web 2.0 technologies such as Twitter - creating an 
automatic announcement on Twitter regarding a live video stream that a student's Twitter followers can then 
watch in almost real-time. Qik and Flixwagon also feature the ability to forward video streams to a user’s 
YouTube account for sharing on that service as well. Additionally, Qik and Flixwagon also support the 
association of geolocation data with video streams, providing a Google Maps link to the actual location of the 
recorded event. 

 
Microblogging is another mobile friendly form of social networking. Microblogging is a cross between 

sms texting, blogging, and instant messaging. Microblogging is an asynchronous, collaborative 
communication technology, suited to use on mobile devices. The most popular microblogging service is 
currently Twitter.  

 
Vox and Ning are examples of blog/eportfolio/social networking sites that support direct uploads from 

mobile devices via email, and provide small-screen formatted versions of their sites for mobile viewing. 
These sites facilitate collaborative group work, without the additional (often distracting) ‘features’ of sites 
such as Myspace or Facebook. 

 



WMD Rubric 

Student feedback from the mlearning projects clearly showed that the choice of smartphone was critically 
important in the acceptance of its use. This is a function of both the social acceptance (social construction 
(Bijker, 1995; Head & Dakers, 2005)) of a smartphone,  and the smartphones ability to enhance the specific 
requirements of a particular courses focus. In response to this a smartphone evaluation rubric was developed 
for choosing an appropriate smartphone for each of the 2009 projects. The rubric was used for comparative 
rating of several current (2009) and soon to be available smartphones according to their match with sixteen 
chosen affordances for mlearning and mobile web 2.0. An example rubric evaluation is given below in Table 
3. This uses a rating via ‘unweighted’ affordances – i.e. for some projects particular affordances will be more 
important than others, and therefore should be given higher than equal rating factors (e.g. video recording 
capability may be the most important for a particular project). Finally, the cost of the smartphone may be a 
key limitation, which will effectively narrow the list of choices available. The ranking of affordances 
(Ranked 0 (Not Available), 1 poor, 2 good, 3 excellent) is of course relatively subjective, but is based on the 
experiences of previous projects. 

 
Smartphone Affordances (Ranked 0 (NA), 1 poor, 2 good, 3 excellent): 

1. Image capture 
2. Video capture 
3. Video streaming 
4. Mobile Web 
5. Text entry for mobile blogging and email 
6. GPS for geotagging and geolocation services 
7. Touch screen for ease of navigation 
8. Third party applications 
9. Ease of use (User Interface) 
10. 3G Data connection speed 
11. WiFi for free internet access at Unitec 
12. Cost of the device 
13. Current availability of device in New Zealand 
14. Screen size 
15. Screen and video out for connection to TV or projector 
16. Portability (Size, weight, is a separate folding bluetooth keyboard required?) 

 

Table 3: Rubric for ranking the affordances of example smartphones for mobile web 2.0. 

 
 Smartphone 
Affordance iPhone 

3G 
G2 
Android 

Palm 
Pre 

N97 E90 N95 + 
kbd 

5800 
XM 

P1i iPhone 
3GS 

1. Image capture 1 2 2 3 2 3 2 2 2 
2. Video capture 1 2 2 3 3 3 3 1 2 
3. Video 
streaming 

1 1 2 3 3 3 3 1 1 

4. Mobile Web 
experience 

3 3 3 2 2 1 2 1 3 

5. Text entry 3 3 3 3 3 3 2 2 3 
6. GPS 3 3 3 3 3 2 2 0 3 
7. Touch screen 3 3 3 3 0 0 2 2 3 
8. Application 
availability 

3 2 2 2 3 3 2 1 3 

9. Ease of User 
Interface 

3 3 3 2 2 2 2 1 3 

10. 3G 3 3 3 3 3 3 3 1 3 



11. WiFi 3 3 3 3 3 3 3 3 3 
12. Cost 2 1 2 1 1 3 2 3 2 
13. Availability 
in NZ 

3 1 1 3 3 3 1 3 3 

14. Screen size 3 3 3 3 3 1 3 1 3 
15. Video Out 2 3 3 3 0 3 3 0 2 
16. Portability – 
size, weight 

3 2 2 2 1 1 3 3 3 

Score 40 38 40 42 35 37 38 25 42 
 

Table 4 below gives an example ranking of several smartphones current at the time of writing, with a 
brief outline of relative advantages and disadvantages of each device. 

 

Table 4: Strengths and weaknesses of a range of smartphones. 

 Smartphone Affordance Rank Advantages Disadvantages 
Apple iPhone 3GS 42 UI, Web2, apps store Limited video out 
Nokia N97 42 Camera, all-in-one, vid 

out 
Cost, aging OS 

Apple iPhone 40 UI, Web2, apps store Jailbreak, camera 
Palm Pre 40 UI, Web2 Unavailable, Cost? 

Apps? 
Nokia 5800XM 38 Size, Cost, all-rounder, 

vid out 
Camera, plastic 

Google G2 38 Google integration, OS Cost, apps, availability 
Nokia N95 + kbd 37 Cost, vid out, apps Screen, ext KBD 
Nokia E90 35 Screen, built-in kbd, 

apps 
Size, non touch, no vid 
out, limited Multimedia 

Sonyericsson P1i 25 Cost, handwriting UI, no vid out, screen 
size, UMTS 

 
A similar ranking rubric model was used to inform the choice of netbooks used in the research. This is 

shown below. WMD choice will usually be limited by specific factors, and most often the limiting factor will 
be the price of the WMD. For example, while the Nokia Booklet easily out-performs all other current (at the 
time of writing) netbooks on the market, its price point will make it beyond most budgets, similarly with the 
Nokia N97 smartphone – its $400NZ premium price above the iPhone 3GS makes the choice of the iPhone 
relatively obvious. Using such rubrics for evaluating and specifying appropriate WMDs for the requirements 
of a particular course provides guidance in choosing either an institutionally provided WMD, or providing 
guidance to students as to what WMD purchase would be most suitable for them. The rubric also provides a 
clear outline of the WMD affordances that can then be integrated into the course assessment and activities. 

 
Netbook Affordances (Ranked 0 (NA), 1 poor, 2 good, 3 excellent): 

1. Size and Weight for ‘pocketability’ and portability 
2. Cost of the device  
3. Connectivity (USB, Ethernet, WiFi, WiFiN, VGA, audio, bluetooth) 
4. Memory Card Reader for SD expansion etc… 
5. Hard Drive or Solid State Disk capacity 
6. Style – will it appeal to students? 
7. Battery Life – how many lectures will it last through? 
8. Operating System – is there a preferred OS for the course? 
9. Application support – will it run the essential applications required? 
10. Web Camera for recording VODCasts 
11. 3G connectivity for ubiquitous connectivity 
12. GPS builtin? 



13. Screen size/resolution 
14. Current availability of device in New Zealand 

 

Table 5: Example Netbook Choice Rubric 

 Netbook Model 
Feature EeePC900 Linux EeePC901 XP DellMini9 XP Nokia Booklet 3G 

Size 3 3 3 2 
Weight 3 3 3 2 
Cost 3 3 3 1 
Connectivity 2 3 3 2.5 
Memory Card 3 3 3 3 
HD/SSD 2 2 1 3 
Style 1 2 3 3 
Battery Life 1 3 2 3 
OS 1 2 2 3 
Applications 1 3 3 3 
Web Camera 1 3 3 3 
3G 0 0 2 3 
GPS 0 0 0 3 
Screen 

Resolution 
1 1 1 3 

Availability 3 3 3 0 
SCORE 25 34 35 37.5 
 
 

2. OVERVIEW OF THE MLEARNING PROJECTS 

A wide variety of affordances of the WMDs were investigated throughout the various projects, some with 
more success than others. Experience and feedback from participants has shown that the focus should be on 
the affordances of WMDs that are most suitable for the small screens and slower text entry, as well as those 
affordances that are unique to WMDs (e.g. the built-in geotagging, media recording capabilities, and 
communications tools). In particular, it is the WMDs potential to bridge multiple learning contexts that 
faciltates rich interactions between formal and informal social constructivist learning environments. As 
Laurillard notes: “The intrinsic nature of mobile technologies is to offer digitally-facilitated site-specific 
learning, which is motivating because of the degree of ownership and control.” (Laurillard, 2007, p. 157). A 
generic concept map that has been developed during the research project to graphically illustrate the links 
between multiple learning contexts, and the web 2.0 technologies that smartphones afford can be viewed at 
http://homepage.mac.com/thom_cochrane/MobileWeb2/mobileweb2concept2.htm.  

 



 
 

Figure 1: Mobile Web 2.0 concept map. 

 
 
The following tables provide an overview of the 2009 projects. 
 

Product Design 

Table 4. Outline of Bachelor of Product Design third year 2009 mobile project 

Course: Bachelor of Product Design, third year class, 2009 
Participants 24 students  

2 Course Lecturers 
Technology Steward (Thom Cochrane – CTLI) 

Mobile Technology Nokia N95 WiFi smartphone (to be upgraded to N97 in Semester2), Bluetooth folding 
keyboard, participants responsible for 3G data, voice & txt costs. 

Pedagogical Model From Andragogy to Heutagogy 
Pedagogical Focus The third year course is based around a Studio Design model where students undertake 

three design projects throughout the year, one of which is substantial. The project 
involves documenting the research and design of these products throughout the year, 
including working with a client company in small design teams. The first project is a 
collaborative project with UATI and Landscape Design students. The mobile web 2.0 
technology will also be used to establish a weekly ‘nomadic’ studio session with staff 
and students focusing on context bridging and full intergration of moblogging into 
course projects. 

Community of 
Practice 

Weekly throughout the entire course 

Support LMS Moodle 
Deliverables An assessed online Blog/eportfolio documenting and showcasing students’ design 

processes and forming the basis of a collaborative hub with worldwide peers and 
potential employers/clients. And the weekly use of instant messaging, microblogging, 
and VODCasts during the ‘nomadic’ studio session. 

YouTube Links Semester1 Project Overview http://www.youtube.com/watch?v=uDO0Er7tL54 



Blog Links Shac09 Ning Social Network http://shac09.ning.com/ 
Course Project 
Outlines 

· Shac09 Project Brief http://docs.google.com/View?id=dchr4rgg_44f4v8kccx  
· NPC Project Semester2 http://docs.google.com/View?id=dv83r4v_8ddxfbkfg 

Timeframe March 2009 through to November 2009. 
 

Table 5: Outline of Bachelor of Product Design second year mobile project. 

Course: Bachelor of Product Design, second year class, 2009 
Participants 15 students  

1 Course Lecturer  
Technology Steward (Thom Cochrane – CTLI) 

Mobile Technology Nokia XpressMusic 5800 WiFi smartphone, participants responsible for 3G data, voice 
and txt costs. 

Pedagogical Model From pedagogy to Andragogy 
Pedagogical Focus Building on the students’ first year mobile web 2.0 experience, integrating moblogging, 

social networking, and student-generated content into the course, facilitating 
collaboration and peer critique. 

Community of 
Practice 

Weekly throughout the second semester, during students lunch hour. 

Support LMS Moodle 
Deliverables An assessed online Blog/eportfolio documenting and showcasing students’ design 

processes and forming the basis of collaborative critique and show-casing with 
worldwide peers and potential employers/clients. Ning is used as a teacher-facilitated 
collaborative hub for all the projects. Second semester projects focused on sharing and 
critiquing projects using Google Docs and Vox Group blogs, using the smartphone to 
capture and share project progress and presentations. 

YouTube Links Group Blog video presentations http://pd-mantec-unitec.groups.vox.com/library/videos/ 
Blog Links Gown Project Ning Social Network http://gowndesign.ning.com/ 
Course Project 
Outlines 

·  Gown Design Project http://docs.google.com/View?id=dchr4rgg_47cwtgcwcf  
·  ManTech Project http://docs.google.com/View?id=dv83r4v_33f89b4fhm  

Timeframe March 2009 through to November 2009. 
 

Table 6. Outline of Bachelor of Product Design first year mobile project 

Course: Bachelor of Product Design, first year class, 2009 
Participants 15 students – The average age of the students was 25 (19 to 39), and the gender mix was 

4 female student and 11 male students. 
1 Course Lecturer 
Technology Steward (Thom Cochrane – CTLI) 

Mobile Technology Semester1: Dell Mini9 3G netbook. Semester2: Nokia XpressMusic 5800 WiFi 
smartphone, participants responsible for 3G data, voice and txt costs. 

Pedagogical Model Pedagogy 
Pedagogical Focus 
 

Integrating blogging, followed by moblogging into the course. Scaffolding the 
introduction of web 2.0 and mobile web 2.0 tools into the students learning experience 
to facilitate the beginnings of their online eportfolio and introduction to the educational 
use of social networking for collaboration. 

Community of 
Practice 

An assessed online Blog/eportfolio documenting and showcasing students’ design 
processes and forming the basis of the beginnings of a collaborative hub with worldwide 
peers and potential employers/clients. 

Support LMS Blackboard 
Deliverables An assessed Vox eportfolio and group blog.  
YouTube Links Introduction of First Year Project http://www.youtube.com/watch?v=Z6wN36H4TNo 
Blog Links Example student blog Group http://historicallyfuturisticdesign.groups.vox.com/ 
Course Project 
Outlines 

·  PIC2 Project1 http://docs.google.com/View?id=dchr4rgg_55r5gntvf7  
·  PIC2 Project2 http://docs.google.com/View?id=dchr4rgg_57c3xj5qg7  

Timeframe April 2008 to November 2008 
 



Diploma Landscape Design 

 

Table 7. Outline of Diploma of Landscape Design mobile project 2009 

Course: Diploma of Landscape Design, second year class, 2009 
Participants 20 students  

2 Course Lecturers 
Technology Steward (Thom Cochrane – CTLI) 

Mobile Technology Semester1: Dell Mini9 3G netbook, Semester2: Three students elected to additionally 
use the Nokia XpressMusic 5800 WiFi smartphone, participants responsible for 3G data, 
voice and txt costs. 

Pedagogical Model From Pedagogy to Andragogy 
Pedagogical Focus 
 

A collaborative project with UATI, Product Design and Landscape Design students. 
Production of a reflective design process blog and eportfolio using Ning. The social 
networking features of Ning were also used to establish communication, collaboration, 
and sharing between the three groups of staff and students. Semester 2: A group design 
project facilitated using Ning social network. Mobile focus on documenting a 
Flowershow team design and build project. 

Community of 
Practice 

Initially weekly during the first 8 weeks of the course 

Support LMS Moodle 
Deliverables An assessed online Blog/eportfolio documenting and showcasing students’ design 

processes and forming the basis of a collaborative hub with worldwide peers and 
potential employers/clients. 

Video Links • Community Of Practice http://www.youtube.com/watch?v=znGpF1SXx9k  
• Project Introduction http://www.youtube.com/watch?v=Wlfhyw_Pq5M  
• Lecturer1 Reflections 

http://pennycliffin.vox.com/library/post/minisymposium.html  
Blog Links Group project social network sites (Ning)  

• http://shac09.ning.com/  
• http://poolblog.ning.com/ 

Course Project 
Outlines 

1. Shac09 Project Outline 
http://docs.google.com/View?id=dchr4rgg_64gftqgvd9  

2. Pool Design Project Ning http://poolblog.ning.com/forum/topics/architecture-
discussion  

Timeframe March 2009 to November 2009 
 
 

Diploma of Contemporary Music 

 

Table 8: Outline of 2009 Diploma of Contemporary Music mlearning project. 

Course: Diploma of Contemporary Music 
Participants • 24 students  

• 2 Course Lecturers  
• Technology Steward (Thom Cochrane - CTLI) 

Mobile Technology 12 students using iPhone, participants responsible for 3G data, voice & txt costs.  
12 students using iPod Touch – during Semester2.  

Pedagogical Model From Pedagogy to Andragogy 
Pedagogical Focus 1. (5011) An investigation of the current and future uses of web 2.0 technologies in 

music production and distribution. Students research and report on various technologies 
using a weekly podcast/vodcast that is peer critiqued by the other students ion the 
course.  



2. (4006) Recording and peer critique of student performances.  
Community of 
Practice 

Weekly throughout the entire course 

Support LMS Blackboard plus an institutionally hosted Wiki 
Deliverables An assessed online Blog/eportfolio documenting and showcasing students’ design 

processes and forming the basis of a collaborative hub with worldwide peers and 
potential employers/clients. And the weekly use of instant messaging, microblogging, 
and VODCasts. 

YouTube Links • Project Summary http://www.youtube.com/watch?v=hLNNTK1_wGQ  
• Lecturer2 Reflections http://www.youtube.com/watch?v=o9p4i23CsPE  
• Student Reflections http://www.youtube.com/watch?v=5wbryYTmW88  

Blog Links • Course Tutorial Wiki http://ctliwiki.unitec.ac.nz/index.php/IphoneTutorials  
• Example student Blog http://rima803.vox.com/  
• Example student AudioBoo http://audioboo.fm/profile/ting019  
• Example student Group Blog http://groupb.groups.vox.com/ 

Course Project 
Outlines 

1. Environmental Recording Assignment 
http://docs.google.com/Doc?docid=0Adkx7n-
UKqvBZGNocjRyZ2dfNDNkenRwbTdqOQ&hl=en_GB  

2. MySpace Assignment http://docs.google.com/Doc?docid=0Adkx7n-
UKqvBZGNocjRyZ2dfNDJkZ2s5N2ZjbQ&hl=en_GB  

3. 4006 Performance Groups http://docs.google.com/Doc?docid=0Adkx7n-
UKqvBZGNocjRyZ2dfNDFmOXczanhjaw&hl=en_GB  

Timeframe March 2009 through to July 2009 for PASA5011.  
July to November 2009 for PASA4006.  

 
 

Bachelor of Architecture 

Table 9: Outline of 2009 Architecture mlearning project. 

Course: Bachelor of Architecture, second year class 
Participants • 115 students  

• 6 Course Lecturers  
• Technology Steward (Thom Cochrane - CTLI) 

Mobile Technology Dell Mini9 3G netbook, plus Nokia XpressMusic 5800 WiFi smartphone (or similar), 
participants responsible for 3G data, voice and txt costs. 

Pedagogical Model From Pedagogy to Andragogy 
Pedagogical Focus A first mlearning project for Architecture, investigating the potential of mobile web 2.0 within 

the course to facilitate group work and help build a 'learning community' among the 115 
students. Focus is on the combined Design Studio course for 2009. Students create and share 
their architectural designs using photoshop and archicad creating real and virtual presentations 
for ‘crits’. E.g. http://www.idsketching.com/ . Investigation of location services (geotagging) 
and mobile code use in Architecture. 

Community of 
Practice 

Weekly throughout the entire course 

Support LMS Moodle 
Deliverables A peer-critiqued online Blog/eportfolio documenting and showcasing students’ design 

processes and forming the basis of a collaborative hub with worldwide peers and potential 
employers/clients. Students were encouraged to experiment with the use of instant messaging, 
microblogging, QR Codes, and VODCasts for communication and collaboration. 

YouTube Links • Lecturer COP http://www.youtube.com/watch?v=cj20YUisVBM  
• Introduction of project to students 

http://www.youtube.com/watch?v=QMYtcx1gvxg  
• Rollout of XM5800 and netbooks to students 

http://www.youtube.com/watch?v=wemy0BDD1eE  



• Example student mobile VODCast 
http://moonshinenl.vox.com/library/video/6a011016c17a4b860d011016437a99860b
.html  

Blog Links • http://urd2.groups.vox.com/  
• http://waitangi.groups.vox.com/  
• http://archsyndicate.vox.com/ 

Course Project 
Outlines 

MLearning project outline http://docs.google.com/View?id=dchr4rgg_66fjgs36f5  

Timeframe March 2009 through to July 2009 with Lecturers.  
Student projects begin Semester2 2009.  

 
 

Bachelor Performing and Screen Arts 

Table 10: Outline of 2009 Performing And Screen Arts mlearning project. 

Course: Bachelor of Performing and Screen Arts, third year Film and TV class 
Participants • 25 students  

• 4 Course Lecturers  
• Technology Steward (Thom Cochrane - CTLI) 

Mobile 
Technology 

Dell Mini9 3G netbook, plus Nokia XpressMusic 5800 WiFi smartphone (or similar), participants 
responsible for 3G data, voice and txt costs. 

Pedagogical 
Model 

From Pedagogy to Andragogy 

Pedagogical 
Focus 

Film and TV major students investigate the current and future uses of web 2.0 technologies in 
performing arts film production and distribution. Students research and report on various technologies 
using a weekly podcast/vodcast that is peer critiqued by students on the course. Students experiment 
with live video streaming and collation of video using Livestream.com. The focus is upon students 
developing an understanding of he importance of a quality online profile and presence in the emrging 
crowd-source web 2.0 environment. 

Community of 
Practice 

Six introductory COP sessions at the start of the course 

Support LMS Moodle 

Deliverables An assessed online Blog/eportfolio documenting and showcasing students' design processes and forming 
the basis of a collaborative hub with worldwide peers and potential employers/clients. Scripting, 
shooting, editing and presentation of a mobile video short film. 

YouTube Links • Introduction to the assessed student project http://www.youtube.com/watch?v=00d-t0F9AzY  
• Student reflections on the use of the WMDs 

http://www.youtube.com/watch?v=jEA7EEcAQCA  
Blog Links • http://unutechsy309.groups.vox.com/  

• http://karenperedo.vox.com/  
• http://helloagnes.vox.com/  

Course Project 
Outlines 

1. Assessment Outline 
http://docs.google.com/Doc?docid=0ATo8wcQiO76XZDI3Z2QzZl8yNGdmNjdxY2Ru&hl=e
n  

2. Project Workshops Outline 
http://docs.google.com/Doc?docid=0ATo8wcQiO76XZDI3Z2QzZl8yOWNucDk5NWM1&hl
=en_GB  

Timeframe March 2009 through to July 2009 with Lecturers.  
Student projects begin Semester2 2009.  

 

Example Student Feedback 



 
A comparison of the three mlearning project groups that used the combination of both the Dell Mini9 

netbook and Nokia XM5800 smartphone in 2009 is useful to identify emergent themes (Shown in Table 11 
below). Figure 2 below gives a comparative overview of the PASA students’ previous technology experience 
in relation to the two other mlearning project student groups that were also supplied with the Dell Mini9 
netbooks and Nokia XM5800 smartphones in 2009. 

 

 
Figure 2: Comparison of students’ previous technology usage 2009. 

 
Most notably, the PASA students personal wireless laptop ownership was much lower than that of both 

the Architecture and Product Design students. This appears to have been significant in the PASA students’ 
personal appropriation of the netbooks and smartphones, which was much higher in general than that of the 
other two student groups. The flexibility of constant Internet connectivity afforded by the WMDs was greatly 
appreciated by the PASA students. Another difference with the PASA students to the other two 2009 
mlearning students groups is their level of engagement with Twitter and YouTube content creation. The 
context of their studies being Film and TV makes their engagement with YouTube contextually relevant, 
whereas their appropriation of Twitter appeared to be a convenient way of forming student learning and 
social community with the technology they had available (they all previously had cellphones of some sort). 

 
In comparison to the other two student groups, the majority of the PASA students found the interface of 

the smartphone easy to use with little problems encountered. “It was so quick and easy and made me access 
my blog more often than I would have without it” (PASA student smartphone feedback). This may have been 
due to a more recent version of the smartphones firmware being installed, or a difference in socially 
determined technology expectations between the groups. A strong vocal proponent or opponent tends to have 
significant influence over the student groups, particularly when lecturers are ambivalent. 

 

Table 11: Comparative student satisfaction with mlearning projects 2009. 

End of project Survey Question Percentage Student agreement/satisfaction with 
statement (strongly agree plus agree) 



BDesY1_09 ArchY2_09 PASAY3_09 

4. What has been your experience of 
group work facilitated by Blogs and RSS? 

100% 42% 51% 

6. It was easy to use the smartphone? 58% 92% 88% 

7. This mobile learning experience 
was fun. 

86% 88% 88% 

8. Based on my experience during this 
trial, I would use a smartphone in other 
courses 

56% 80% 77% 

9. I would be willing to purchase my 
own smartphone? 

43% 62% 88% 

11. In your opinion, does mobile 
learning increase the quality of learning? 

43% 62% 53% 

12. Mobile blogging helped create a 
sense of community (group work)? 

43% 53% 29% 

13. Accessing your course blog was 
easy using the mobile device? 

56% 52% 71% 

14. Mobile learning increases access 
to education? 

70% 75% 82% 

15. Communication and feedback 
from the course tutor/lecturer was made 
easier? 

43% 64% 59% 

16. Mobile learning is convenient for 
communication with other students? 

42% 91% 88% 

 
As Table 11 indicates, virtually all of the students enjoyed the mlearning project and valued the 

connectivity afforded by the WMDs. The PASA project returned the lowest satisfaction score for the 
facilitation of a learning community, due to the lack of regular weekly COP formation. Lack of regular 
formative feedback and engagement with the WMDs for communicating by the course lecturers was noticed 
by the students. In general, the PASA students were more excited about their mlearning experience than the 
Architecture or Product Design students, who had previously had alternative access to wireless connectivity 
via a significant number of these students owning wireless laptops and having wifi coverage of their learning 
spaces for longer than the PASA students. The potential of mlearning integration into a course is 
demonstrated by comparing the student feedback between the third year Product Design projects in 2008 and 
2009 (See Table 12 below), illustrating the impact of reflection and subsequent modification of course 
integration.  

 

Table 12: Comparative Third Year Product Design Student Survey Feedback 2008/2009. 



End of project Survey Question Percentage Student 
agreement/satisfaction with 
statement (strongly agree plus 
agree) 

Year3 2008 Year3 2009 
4. What has been your experience of group work 
facilitated by Blogs and RSS? 

80% 80% 

6. It was easy to use the smartphone? 90% 100% 

7. This mobile learning experience was fun. 90% 100% 

8. Based on my experience during this trial, I 
would use a smartphone in other courses 

90% 100% 

9. I would be willing to purchase my own 
smartphone? 

80% 
 

100% 

  11. In your opinion, does mobile learning 
increase the quality of learning? 

60% 100% 

12. Mobile blogging helped create a sense of 
community (group work)? 

60% 80% 

13. Accessing your course blog was easy using 
the mobile device? 

50% 100% 

14. Mobile learning increases access to 
education? 

80% 100% 

15. Communication and feedback from the 
course tutor/lecturer was made easier? 

70% 80% 

16. Mobile learning is convenient for 
communication with other students? 

70% 80% 

 
 



 
Figure 3: Comparison of 2009 Student perceptions of most useful functions of WMDs. 

 
Figure 3 above indicates that there were not too many significant differences between the three different 

student mlearning groups appropriation of the affordances of WMDs. The main differences being those that 
related specifically to each learning context – the Architecture students appreciated geotagging for building 
location, the PASA students enjoyed Twitter for social and learning community formation, and the Product 
Design students appropriated blogging as a form of learning community formation. 

 



 
Figure 4: Comparison of 2009 student perceptions of most important factors when choosing a WMD. 

 
Figure 4 above indicates that there are features of WMDs that are generally important to most student 

groups, including the cost of the device and data connectivity, wifi capability, the quality of the built-in 
camera, and a large screen for viewing content and web surfing 

 

Example Lecturer Reflections (Bachelor of Product Design) 

The projects have shown that there are key issues to confront if mobile web 2.0 is to be successfully 
integrated into courses. The issues include: assessment and staff participation, staff blogging and professional 
development, and technology choices and support. Projects that do not carry an assessment weighting see a 
slower and lower uptake. Students want to receive credit for doing something that takes time, focus and 
commitment. It is vital that staff participate in the blogging process and run their own blogs alongside the 
student ones. Students want to see that staff are visiting their blogs and commenting on posts as well as 
offering information that might assist them with their projects. This doesn’t mean staff are required to 
comment on all posts but reading the blogs is important. Our projects have allowed students to have the 
WMDs free of charge. This ensured that participants had the tools they needed to work effectively. A regular 
technology update is also required and we have found that the most effective way for this to occur is in a 
community of practice form with participation from a technology steward. Over the last 3 years, the 
introduction of mobile web 2.0 tools into the Bachelor of Product Design has facilitated significant flexibility 
for students allowing them to stay connected, share their ideas widely, participate in world wide creative 



communities and choose to work in virtually any context on and off campus. The increased engagement from 
students using mobile web 2.0 comes from a sense of connectivity via immediate access to the Internet, photo 
sharing, IM, emailing and the usual phone and txt messaging the WMDs bring. Students often group together 
looking at online material, send each other files and photos, URLs and other digital information. Video 
blogging has become a favourite activity and is an effective way to get out of studio information across in a 
short space of time. There is also a sense of current technology being embedded into the learning experience. 
Finally, Students editorial skills have increased due to the constant need to monitor the content of their blogs. 
A look over almost all of the blogs from start of the project up to today shows how the students have learned 
about editing content and getting ideas across efficiently. 

3. DISCUSSION 

The Impact of Action Research 

Participatory action research (McLoughlin & Lee, 2007; Wadsworth, 1998) has proven to be a useful 
methodology for this research project, allowing the researcher to take on the key role of the ‘technology 
steward’ (Wenger, White, & Smith, 2009; Wenger, White, Smith, & Spa, 2005) to guide the projects as well 
as receive and act upon direct participant feedback, reflection, critique and modification throughout the 
length of the research. The researcher has thus created an inter-related feedback loop between all of the 
mlearning projects across a variety of disciplines and contexts, channeling findings and reflections between 
each project. Significant beneficial change has been achieved for the various participants and stakeholders 
involved in the research, including demonstrable transformation in pedagogical strategies and pedagogical 
reconception from participating lecturers, increased engagement and collaboration from participating 
students, and strategic input into the institutions new elearning strategy. While requiring time-intensive input 
from the researcher, the outcomes have been very rewarding, with the development of a sense of trust and 
collaboration between all the participants, and between the researcher and the course lecturers in particular. 
The use of an action research methodology has led to the emergence of several key connecting threads 
between the mlearning projects: 

• The context bridging affordances of mlearning 
• The disruptive nature of mlearning technologies 
• The importance of learning community formation among the participants 
• The importance of professional development strategies for the course lecturers 

Implications of the MLearning Case Studies 

The thirteen mlearning projects represented within the five case studies covering 2007 to 2009 provide 
rich examples of practical pedagogical integration of mlearning within a variety of tertiary education courses. 
In this section we briefly summarize the main lessons learnt from each project, and how these have informed 
the implementation of each subsequent mlearning project. 

Implications of Case Study1: Diploma of Landscape Design 2007 to 2009 
Beginning in 2007, the first mlearning project paved the way for the following projects, highlighting a 

range of technical and implementation issues that could be improved upon. The project also emphasized the 
disruptive nature of mlearning, illustrating the process of lecturer pedagogical reconceptualisation of 
teaching, and the process of student reconceptualisation of learning required as the course moved from 
teacher-centred (pedagogy) to social constructivism (andragogy to heutagogy). Thus the importance of a 
robust yet flexible technical and pedagogical support strategy was highlighted. The unique student profile (all 
the students were aged between 43 and 69) of the 2008 iteration of the Landscape Design mlearning project 
highlighted the importance of choosing appropriate WMDs for the needs of each unique student group. Thus 
the 2009 Landscape Design mlearning project used netbooks to minimize the cognitive load for the students, 
and highlighted the importance of learning community formation to be integrated into the course. 



Implications of Case Study2: Bachelor of Product Design 2008 to 2009 
The Product Design mlearning projects achieved significant progress in course integration, pedagogical 

reconceptualisation, and development of a staged and scaffolded implementation model for developing 
learning communities facilitated by intentional communities of practice across each year of the course. The 
case study illustrated the potential to stage and scaffold mlearning integration across all three years of a 
Bachelor level course, starting with establishing a learning community culture involving both the students 
and the lecturers and facilitation of a progression of teaching paradigms from pedagogy to heutagogy (PAH) 
(Luckin, et al., 2008) following the first year to third year of the course. The PAH continuum maps well with 
the progression of mobile web 2.0 course integration from web 2.0 appropriation in first year to student 
mobile facilitated content creation in second year, and finally the context independence and bridging 
affordances of mlearning leveraged in the third year ‘nomadic studio’. 

Implications of Case Study3: Diploma of Contemporary Music 2008 to 2009 
The Diploma of Contemporary Music mlearning project developed from an initial exploration of the 

potential of mlearning to engage students and enhance the course to an example of successful course 
integration and student adoption and appropriation of mlearning. During the first iteration of the mlearning 
project students and lecturers were enthusiastic and engaged by the tools, but skeptical as to the potential 
impact on the course and learning outcomes. The second iteration of the mlearning project integrated the 
mlearning tools into the course assessment leading to adoption and appropriation by the students beyond 
personal and social use, leveraging the learning context bridging (Vavoula, 2007) affordances of mobile web 
2.0 for facilitating authentic (A. Herrington & Herrington, 2007) course-related learning environments 
beyond the classroom. This case study also demonstrates the need for significant time for lecturer 
pedagogical reflection for the necessary ontological shifts (Chi & Hausmann, 2003; Hameed & Shah, 2009) 
in their pedagogical conceptions to be able to integrate mlearning authentically. 

Implications of Case Study4: Bachelor of Architecture 2009 
The Architecture mlearning project was the widest scoped in terms of student numbers, encompassing the 

entire second year of the Bachelor of Architecture (115 students). However the project was a first 
implementation within the school, and formed an exploratory initiation into the potential of mlearning for 
both the lecturers and the students. This illustrates a consistent theme in all of the mlearning projects – the 
first implementation of an mlearning project breaks new ground, and while not necessarily producing 
significantly transformed pedagogy due to a lack of course integration, the first iteration creates the 
groundwork for the ontological shift required by the course lecturers to conceptualise the potential to 
integrate the technologies into the course in subsequent iterations of the mlearning project. Key lecturers 
declined to be involved in the establishment of the initial lecturer investigative community of practice, 
leading to a lack of willingness to integrate the project into the course assessment. This case study therefore 
highlights the critical importance of lecturer professional development and subsequent course integration of 
the mlearning tools. This is the first significant step in the journey of ontological reconceptualisation of 
teaching by the lecturers, and the ontological reconception of learning by the students that the mobile web 2.0 
projects have been explicitly designed to facilitate. The lecturer’s input into the design of mlearning is critical 
(Laurillard, 2007). 

Implications of Case Study5: Bachelor of Performing And Screen Arts 2009 
The Performing and Screen Arts mlearning project was one of the most ambitious of the mlearning 

implementations with regards to the use and exploration of the mobile technologies. However, its 
implementation suffered from the relatively short time the lecturers had for personally appropriating the 
mlearning tools themselves, and timetabling limitations led to a significant change in the community of 
practice support model. While not personally modeling (A. Herrington, Herrington, & Mantei, 2009; J 
Herrington & Oliver, 2000) the use of the mobile web 2.0 tools to a high level, the course lecturers 
nevertheless created an atmosphere of high expectations of the students that created an energetic ‘buzz’ 
among them, facilitating experimentation and collaboration around the use of the tools. While there was a 
lack of course-focused community facilitated by the WMD implementation, there was a very high level of 
personal appropriation of the WMDs by the participating students. Students found the portability and 
ubiquitous connectivity of the smartphones empowering for both accessing course content and their social 



networks. This case study therefore highlights the importance of the development of a regular supportive 
learning community, and the positive impact of high expectations from the lecturers on the participating 
students. 

 

Impact on Learning Spaces 

The use of WMDs provided opportunities for flexible learning spaces to be utilized, and facilitated 
flexible collaborative learning environments that were not limited to face-to-face classes. Below are 
examples of lecturer reflections that illustrate this: 

One of the keys to facilitating the 2009 Diploma of Landscape Design mlearning project was the 
formation and nurturing of an intentional Community Of Practice, mediated by the use of wireless laptops 
(netbooks). This was in contrast to the noisy, shared fixed computer lab space that was utilized as the COP 
meeting place for the 2008 Diploma of Landscape Design mlearning project. The flexibility of learning space 
provided by a fully mobile computing environment was much more engaging for students, and more 
conducive to learning community development.  

We’ve had a great time, and been really pleased with the level of participation from 
students. They have been really effective in their research phase of their designs using the 
technology. They’ve used Ning extensively and we’ve been really impressed with the level of 
participation. We met with Thom over three weeks with the students and they did some great 
blogging and collated and documented the research about the SHac09 sustainable technologies, 
and have made some great summaries on the Ning site to share with each other and collaborate 
with Design and Building Technology, so we feel it’s gone really well. We hope to continue 
with it… We found that the ‘e’ and mlearning component of our project worked really well this 
year – we’ve had extremely high participation from our students. They seem to really enjoy the 
ability to contribute to the discussions at any time digitally, and we had each group performing 
really well, the conversations between groups was good, and the multidisciplinary work with 
Design worked very well for us. So the group work was fantastic. The second aspect I wanted 
to mention was the learning environment that we setup with Thom’s time. We set ourselves up 
in the back of Long Black Café in an open learning situation with the notebooks around a big 
table. It seemed to work very well. They liked the access to food, they enjoyed the aspect of all 
getting together once a week to blog and it seemed to spur them on to get going independently 
as well. So all in all, a great project (Diploma Landscape Design Lecturer, 20th May 2009). 

 
Discussions with the architecture lecturers and part-time tutors highlighted an interesting comparison of 

perspectives on student learning between the lecturers’ conception and student realities. The lecturers 
conceptualise the face-to-face Studio environment as extremely important for facilitating learning in the 
discipline of Architecture. However, Anna (a Masters student who is also a part-time architecture tutor) 
believes the current face-to-face environment is not working. With 115 students spread across four Studio 
spaces there are too many students to efficiently create a face-to-face learning community. The reality is that 
very few students bother to turn-up to the weekly time-tabled Studio sessions. The tools investigated by the 
mlearning project could potentially produce a learning community where one does not currently exist – 
providing students with a flexible environment for creating a learning community, as evidenced by those 
students who voluntarily used Vox groups to develop a learning community independently of the lecturer-
generated face-to-face Studio environment. Approximately 30% of the students created Vox blogs, and the 
majority of blogging students also created and participated in two student created Vox ‘Groups’ focused 
around the two main projects for the Studio course in the second semester. The student interactions and tutor 
feedback in the Vox groups created a sense of community that students who did not participate did not 
experience. 

Critical Success Factors 



Based on the experiences gathered from the thirteen mobile learning projects over the last three years the 
researcher has identified several pedagogical critical success factors. These success factors were identified 
across the mobile web 2.0 projects by evaluating the following: 

• The level of student engagement and satisfaction achieved – as evidenced in evaluative surveys and 
focus group feedback. 

• The level of moblogging (mobile blogging) achieved by students in the courses. 
• Lecturer reflective feedback. 
Several of these are similar to the ‘nine critical success factors’ of authentic learning (A. Herrington & 

Herrington, 2007, 2006), and other similar critical success factors that have been identified by other 
researchers (Barker, Krull, & Mallinson, 2005; JISC, 2009). Each of the mlearning case studies described 
earlier in this paper highlight the impact of combinations of these critical success factors. 

  
1. The level of pedagogical integration of the technology into the course criteria and assessment. 

a. Pedagogical alignment (Biggs, 2003). Scoping and planning appropriate course activities 
and assessments based upon the chosen pedagogical model (social constructivism). 

2. The level of lecturer modelling of the pedagogical use of the tools. 
a. Creating a Zone of Proximal Development (Attwell, 2006; Vygotsky, 1978) 
b. Socialising the everyday use of the technology 

3. Creating a supportive learning community 
a. The use of regular formative feedback from both lecturers and student peers. 
b. Establishing and nurturing of an intentional Community Of Practice (Langelier, 2005; 

Wenger, et al., 2009; Wenger, et al., 2005) 
c. Supported by social networking and collaboration (Wenger, et al., 2009; Wenger, et al., 

2005) 
4. Appropriate choice of mobile devices and web 2.0 social software. 

a. MLearning affordances must be mapped to the chosen pedagogy 
b. Facilitating context bridging (via ubiquitous connectivity) 
c. Socially constructed choices (fostering a sense of personal ownership leading to 

appropriation and integration of the technology (Bijker, 1995)) 
5. Technological and pedagogical support. 

a. Establishment of a lecturer COP focusing upon investigating the pedagogical use of the 
tools and developing lecturer competency and personal appropriation of the tools 

b. Establishment of a combined lecturer and student COP for implementing the mlearning 
project 

c. The critical role of the ‘technology steward’ within the COPs 
6. Allowing time for developing an ontological shift, both for the lecturers and the students. 

a. Stage and scaffold the introduction of disruptive technologies to reduce students’ cognitive 
loads and maximize the effectiveness of the zone of proximal development. 

b. Shifting lecturers from pedagogy to heutagogy – reconceptualising teaching (Luckin, et al., 
2008; C. McLoughlin & M. Lee, 2008) 

c. Shifting students beyond their knowledge threshold – reconceptualising learning, and using 
the WMDs to engage students with “troublesome knowledge” (Land, Cousin, Meyer, & 
Davies, 2005). 

 
Therefore the integration of the mobile web 2.0 technologies into lecturers’ daily workflow and 

integration into course activities and assessment are critical success factors, as is the establishment of a 
collaborative learning environment. Laurillard (2007) also emphasises the teachers role: “M-learning 
technologies offer exciting new opportunities for teachers to place learners in challenging active learning 
environments, making their own contributions, sharing ideas, exploring, investigating, experimenting, 
discussing, but they cannot be left unguided and unsupported. To get the best from the experience the 
complexity of the learning design must be rich enough to match those rich environments” (Laurillard, 2007, 
p174). 

Lecturers generally require significant time to become comfortable with using the mobile web 2.0 tools, 
and with the potential for enhancing their course. The integration of mobile web 2.0 into course assessment is 
a critical step. The point of acceptance into course integration of the mobile web 2.0 tools is typically reached 



as lecturers realize the flexibility of learning context and feedback that these tools facilitate. Learning 
activities often begin as translations of more traditional paper based activities into a mobile web 2.0 
alternative. As lecturers become more acquainted with the possibilities afforded by mobile web 2.0 tools 
more creative learning activities are developed and integrated into the courses. 

Student feedback from the mlearning projects clearly showed that the choice of smartphone was critically 
important in the acceptance of its use. This is a function of both the social acceptance (social construction) of 
a smartphone, and the smartphones ability to enhance the specific requirements of a particular courses focus. 
In response to this a smartphone evaluation rubric was developed for choosing an appropriate smartphone for 
each of the 2009 projects. The rubric was used for comparative rating of several current (2009) and soon to 
be available smartphones according to their match with sixteen chosen affordances for mlearning and mobile 
web 2.0. 

 

Answering the Research Questions 

This section outlines the findings of the research in relation to the original research questions. 
 
What are the key factors in integrating Wireless Mobile Devices (WMDs) within tertiary education 

courses? 
While every implementation of mlearning and each learning context will be unique, several key factors 

have been identified by the research that have proven to be important across multiple mlearning 
implementations and contexts. These are identified and expanded on in the previous section “Critical Success 
Factors”. 

 
What challenges/advantages to established pedagogies do these disruptive technologies present? 
WMDs ubiquitous connectivity combined with the student content creation and sharing capabilities of 

web 2.0 shift the learning focus from teacher-directed to student-centred learning. This learning can then 
occur across almost any context, bridged by the ability of the WMDs to augment, capture, share and 
communicate learning experiences. This changes the role of the educator and the nature of learning for the 
students. These disruptions to the educators’ and learners’ conceptualizations of teaching and learning that 
are based on previous experiences can take significant time to reconceptualise, as the ontological shifts are 
come to terms with and the benefits realized. These disruptions facilitate appropriate shifts along the 
pedagogy to heutagogy continuum. 

 
To what extent can these WMDs be utilized to support learner interactivity, collaboration, 

communication, reflection and interest, and thus provide pedagogically rich learning environments that 
engage and motivate the learner?  

WMDs are a rapidly evolving technology with unique affordances that can be utilized within social 
constructivist learning paradigms to facilitate rich learning experiences guided by educators who model and 
integrate the use of these affordances into their daily work-flows and course curriculums. Students initially 
engaged by the use of personal and innovative technologies can appropriate the pedagogical use of these 
tools when scaffolded and supported by learning communities guided by an appropriate technology steward. 

 
To what extent can WMDs be used to harness the potential of current and emerging social constructivist 

e-learning tools? 
Mobile web 2.0 has developed into a range of viable, user-friendly, rich-media, flexible and context 

independent tools that can be used to bridge both the formal and informal learning environments, spanning 
both distance and time. These tools thus facilitate the use of authentic learning within authentic contexts. As 
these tools develop further, so will their educational potential and richness. 

 

Implementation model 



The various mlearning trials undertaken have illustrated that pedagogical integration of mlearning into a 
course/curriculum requires a paradigm shift on behalf of the lecturers involved, and this takes significant 
time. Hameed (2009) describes this process as a “cultural re-alignment”. Many of the identified mlearning 
scenarios were serendipitous rather than planned by the lecturers. Students also require significant time to 
gain the skills required to maximise the potential of new and emerging web 2.0 tools – as our pre-trial 
surveys indicated (See Figure 2), few students were already using these tools for their own content creation 
before the trial. Immersing students within a social constructivist pedagogical environment can be a new and 
challenging experience for the students, therefore implementation requires planned staging and scaffolding to 
support student learning (Cochrane, 2010). 

 

Table 12: Example MLearning Roll-out Timeframe. 

Deliverable Timeframe Outcome 
Establish weekly COP with lecturers 
and technology steward. 
Establish support requirements (with IT 
Services and Telco) 

Semester 1  Staff develop competency with mlearning. 
Staff develop pedagogical mlearning 
activities based on social constructivist 
pedagogies 

mLearning projects with staff and 
students. 
Implementation of the mlearning 
activities within each course and 
assessment. 

Semester 2  Increased student engagement. 
Flexible delivery. 
Facilitating social constructivist pedagogies 
and bridging learning contexts. 

Staff publish and present case studies 
based on project implementation 

End of Semester 2 and 
beginning of Semester 3  

Conference, Journal publications and 
symposia presentations 

 
The mobile web 2.0 projects implementation methodologies have so far used a model of providing a 

common smartphone for the students within a course. The students and staff involved have been encouraged 
to use the smartphones as if they owned them for the period of the trials. This approach was used to seed the 
concept and provide proof of concept results. Following the enthusiastic response from the students and 
lecturers involved in these trials, internal institutional funding was sought, and approved, for extending these 
small projects to a major large-scale mlearning project in 2009 involving the use of 250 smartphones, and 
200 netbooks, followed by 450 smartphones and 400 netbooks in 2010. This larger scale project is informed 
by the experiences of the previous trials and covers a wider range of courses and learning contexts. However, 
to create a sustainable model, the goal going forward is to move to a student-owned model, where students 
purchase a smartphone that meets specifications outlined by the course requirements – much as many 
institutions require students to purchase a specifically specified laptop computer to ease support 
requirements. As the cost of appropriate smartphones and 3G data costs drop, the purchase cost may be 
sustainably subsidized by institutions in lieu of other course related costs that the mobile web 2.0 model 
replaces. 

Based upon these experiences, in order to achieve an explicit move to a social constructivist learning 
environment using mobile web 2.0 tools, a staged, and scaffolded approach has been adopted (Table 13). 
This staged approach allows the bridging of the PAH (Pedagogy, Andragogy, Heutagogy) continuum 
(Luckin, et al., 2008), and the embedding of mobile web 2.0 affordances that support each stage. 
Additionally, as the life-span of mobile computing is generally shorter than that of desktop computing, a 
staged roll-out of WMD computing for students involved in three year long courses could be achieved to 
minimise the redundancy of the student-owned WMDs. Academic staff development is critical in facilitating 
the pedagogical focus of this roll-out. 

 
 

Table 13. A staged mobile web 2.0 implementation model 

Stage Web 2.0 Tools MLearning Tools Indicative Student Course PAH 



course related 
costs 

Timeframe  alignment 

Level 1 
 

Social Collaboration with 
peers and lecturer. 
Student generated 
content. 

Use of student-
owned netbook or 
mid-range 
smartphone, LMS 
and basic web2.0 
sites 

Netbook $700 
 
Internet paid access 
$250 

1 year Certificate 
programmes, or 
first year of 
longer 
programmes 

Pedagogy 

Level 2 
 

Social collaboration with 
peers and ‘authentic 
environments’. 
Context Aware 

Student-owned 
laptop and/or mid-
range smartphone  

Laptop cost $750 
($1500 spread over 
2 years) 
And/or smartphone 
$750 
Internet paid access 
$250 

Second year of 
two year or longer 
programmes 
 

From Pedagogy 
to Andragogy 

Level 3 
 

Context Independent. 
Student generated 
contexts. 

Student-owned 
laptop and/or high-
end smartphone  

Laptop cost $750 
($1500 spread over 
2 years) 
And/or smartphone 
$750 
Internet paid access 
$250 

Third year of 
programme 

From 
Andragogy to 
Heutagogy 

 

Pedagogical and Technical Support Model 
Most mlearning and web 2.0 educational research has been put into the area of pedagogical integration, 

with relatively little focus on the aspects of technological and pedagogical support, and nothing on the 
significant time frames required for learning reconceptualisations (Most mlearning projects are short-term 
projects and do not look at the longitudinal impact of mlearning). 

Therefore the unique findings of this research include:  
1. The matching of the unique affordances of mobile web 2.0 with social constructivist learning 

paradigms. 
2. The explicit scaffolding of the required ontological shifts in pedagogical transformation via a 

structured and sustained intentional community of practice model over a significant period of 
time. 

The integration of the mobile web 2.0 technologies into lecturers’ daily workflow and integration into 
course activities and assessment are critical success factors, as is the establishment of a collaborative learning 
environment. An intentional Community Of Practice model (Langelier, 2005) has been found to be effective 
for guiding and supporting the mlearning roll-out to achieve these goals. This comprises weekly “technology 
sessions” (Community of Practice) with small groups of lecturers facilitated by an appropriate ‘technology 
steward’ (Wenger, et al., 2005). The same model is then used with the students and their lecturers in courses. 

Appropriating ideas from Herrington’s mlearning implementation plan (Jan Herrington, Herrington, 
Mantei, Olney, & Ferry, 2009), participants of the mlearning COP are required to committ to the following: 

 
Lecturers requirements for an mlearning roll-out: 

1. Participation in a weekly Community Of Practice. 
2. Personalised integration of mobile web 2.0 technologies. 
3. Development of mlearning activities based on social constructivist pedagogy for students. 
4. Implement a semester-long mlearning project with students. 
5. Publish a research output based on the project. 

 

4. CONCLUSION 



Keys to mlearning sustainability are an institutional cultural and strategy shift as well as a lecturer and 
student ontological shift in relation to learning and teaching. Achieving this takes time and significant 
learning design. Establishing collaborative intentional communities of practice is one approach. The 
frameworks and models presented herein are beginning to achieve this at Unitec, transforming pedagogy and 
engaging students. Planning for a staged implementation of mlearning across the years of a course that also 
follows pedagogical development (from Pedagogy to Heutagogy) minimizes the cognitive load required of 
students and the level of pedagogical reconceptualisation for lecturers, maximizing the impact on the course 
and the student graduates. Appropriate choice of WMDs can facilitate flexible learning spaces beyond 
restrictive traditional computer laboratory spaces. Course integration and authentic assessment that takes 
advantage of the unique affordances of WMDs is essential. Allowing students to create personalisable 
learning spaces and use WMDs that they personally appropriate, leads to high engagement and the potential 
to create interactive collaborative learning environments. 
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