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Evaluating mobile learning artefacts
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The design of mLearning applications based on mobile data technologies and the

development of mLearning services implementing them is driven both by mobile

technology innovation, and by the trend towards more student-centered and personalized

learning. mLearning activities are normally delivered through an mLearning service, which

may use a specialized hardware/software mobile learning artefact. The study aims to

develop a framework for the evaluation of innovative mLearning artefacts with respect to

their potential to succeed as mLearning services. The perceptions of the mLearning users

are investigated in order to identify the dimensions of the framework. The outcomes of the

completed study may highlight the role of artefact design in the adoption of the mLearning

service and provide directions to artefact designers.

Keywords: Mobile learning, mLearning, evaluation, adoption, mobile value, artefact, value

chain

Introduction and research background

In this study mLearning is defined as an ubiquitous learning activity based on a relevant pedagogical

approach and supported by an appropriate mobile technology. The definition places an emphasis on

pedagogy as a dimension of mLearning (Goh & Kinshuk, 2006; Sharma, Kitchens, Booker, & Xu, 2006;

Sharples, Taylor, & Vavoula, 2007). Viewed from business and organizational perspectives mLearning

also includes the service which delivers the educational content (Petrova, 2007); thus mLearning becomes

part of an learning value chain, which meets potential mLearning ‘customers’ with industry stakeholders:

service suppliers, software application developers and technology providers (Figure 1).

Figure 1: Modelling mLearning supply and demand

Stakeholders on the demand (use) side of the value chain include learners (end-users of mLearning),

instructors (who engage students in mLearning using appropriate pedagogy), and institutional facilitators

(who may support mLearning service provision as part of an institutional teaching and learning platform).

The supply side of the value chain refers first to the provision of mLearning services designed to support

the pedagogical model; stakeholders are mLearning designers (educators who provide teaching content;

software developers who develop mobile applications). Secondly the value chain includes mobile network

operators and mobile device vendors who provide mobile data technology services and development

platforms.
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The work presented here uses the technology known as the mobile Internet (MI) which refers to accessing

the Internet via a mobile device such as a mobile phone. MI is a suitable platform for the development of

innovative mLearning artefacts for flexible and blended mLearning models which may also take

advantage of the predicted network convergence (e.g. Sharma & Kitchens, 2004). In the context of the

study, a mobile artefact may include a physical mobile device and/or the specific application software,

and uses MI as a mobile data service.

mLearning applications, services and artefacts

The design of mLearning applications based on mobile data technologies and the development of

mLearning services implementing them is driven both by mobile technology innovation, and by the trend

towards more student-centered and personalized learning (Petrova & Li, 2009). Innovative pedagogy

relies on well established technology and focuses on first identifying and then meeting learner needs. In

contrast applications driven by technology progress may be developed specifically to fit a new platform –

for example the iPhone (Zittrain, 2009); the mLearning service needed to use such a application in an

mLearning scenario may find itself targeting a relatively restricted student segment, and may not be

viable. The trend to develop innovative and potentially useful mLearning artefacts which may not be

aiming to solve a particularly well defined problem will continue as mobile technologies become more

powerful and easily accessible. Therefore innovative software and hardware designers and developers

may need to have a better understanding of the requirements and expectations of the mLearning demand

side stakeholders in order to design and develop artefacts which can be converted from a prototype to an

mLearning service with a high adoption potential.

Similar to other mobile services, mLearning services adoption is related to how well they fit in with the

intended users’ daily life style and preferences (Divitini, Haugalokken, & Morken, 2005; Song & Fox,

2005; Wuthrich, Kalbfleisch, Griffin, & Passos, 2003). However some technology aspects may become

barriers to the adoption of mLearning – e.g. the limited text entry capability of the mobile phone, and the

high cost of a multifunctional mobile device connected to the MI. Compared to the already widely

adopted and institutionalized online learning, mLearning may be perceived as less efficient, less

convenient and less affordable.

In summary it can be argued that in order to be successful, an mLearning service (and the underlying

artefact) will need to be: i) highly compatible with a ‘mobile’ lifestyle (by offering specific ‘mobile’

value, ii) student-centred and providing a clear ‘learning’ value, and iii) of high technical quality (Figure

1). Based on this premise, the study presented here aims to develop a framework for evaluating

innovative mLearning artefacts with respect to their possible success as mLearning services. The

questions guiding the study can be formulated as: How do stakeholders perceive a new mLearning

artefact, what are their expectations? What life style and quality of service factors are most influential in

forming these perceptions?

Research approach

It is proposed to investigate the research questions formulated earlier through an exploratory study,

evaluating a series of mLearning artefacts from a multiple stakeholder perspective. In order to develop a

better understanding of the artefact and its potential, the study focuses on the interaction between people

and artefact and on participants’ ideas and perceptions about how the artefact may be used (Hevner,

March, Park, & Ram, 2004). It follows the conceptual model in Figure 1 which links the mLearning value

chain to the adoption process. A literature review extending the findings reported in (Petrova & Li, 2009)

identified a number of lifestyle and quality of service requirements (related to instructors and learners) as

summarized in Table 1.

In order to test the validity of the set of factors the authors applied it to the evaluation of two artefacts (a

quiz and a game) from the CMER academic kit (CMER, n.d.). It was found that all factors were relevant

and could be used as an evaluation framework measuring the potential value of an mLearning artefact.

This work in progress investigates further the importance of the factors listed in Table 1 and possibly

other emerging factors by studying stakeholder perceptions and attitudes about an innovative mLearning

artefact code-named ‘Project iLiad’. Project iLiad connects an e-Book device to the MI via a 3G mobile

phone which acts as a router between the e-Book and the mobile network. Any number of mobile users

can join Project iLiad to form a small working group, and collaborate in real time by exchanging
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Table 1: Instructor and learner mLearning requirements

Requirement/

Stakeholder
Description

Adoptable (Instructors) Refers to the alignment of mobile learning content with the curriculum (Norris

& Soloway, 2008).

Adaptable (Instructors) Refers to customizing mLearning content with respect to the study context

(Liu, Yu, & Ran, 2008; Torrente, Moreno-Ger, & Fernández-Manjón, 2008).

Assessable (Instructors

& learners)

Refers both to formal and self- assessing of the appropriate learning outcomes

(Rodin, 2004; Oliver, 2005).

Scaffold-able (Instructors

& learners)

Refers to providing a clear value to students, with challenging but achievable

tasks (McKenzie, 1999; Wilhelm, Baker, & Dube, 2001, p. 1).

Manageable (Instructors

& learners)

Refers to managing the additional workload. Instructors may need to redevelop

their courses. Students may use resources if they find the information useful

but not if information overflow occurs (Petrova, in press).

Accessible (Learners) Refers to mobile value: all resources related to a task or an activity being

available anywhere/ anytime and when needed (Sharples, 2000; Thornton &

Houser, 2005).

Enjoyable (Learners) Refers to interactive and interesting content design which influences

motivation positively (Jones, Issroff, Scanlon, Clough, & McAndrew, 2006;

Liu et al., 2008).

annotated text and graphics including drawings; they can also discuss their work using voice

communication simultaneously with the data transfer (B.-C. Seet, personal communication, July 2, 2008).

Primary data is being gathered using different techniques. Instructors and institutional facilitators (all

recruited from the Auckland University of Technology) participate in group sessions of five to ten people

where a working prototype is demonstrated by Project iLiad’s designer, then trialed ‘hands-on’, and

discussed. Up to six such sessions are planned to be conducted, in order to collect data from a larger

sample. In order to identify the features of the artefact which may be useful (or not), and the possible

value added use scenarios, participants are asked to record their perceptions and opinions using a

questionnaire of eight open ended questions (Table 2).

Table 2: Questions for instructor and facilitators

Q1 Please describe how you would use ‘Project iLiad’: 

Q2 Please describe the most valuable features of ‘Project iLiad’:

Q3 Please identify any features of ‘Project iLiad’ that you think are not important:

Q4 Please identify any possible issues with implementing ‘Project iLiad’ (e.g. financial, ethical, other):

Q5 Please identify any specific requirements that ‘Project iLiad’ needs to meet in order to fit into the

New Zealand market and environment, and satisfy your expectations as a user/customer:

Q6 Please identify the advantages of using ‘Project iLiad’:

Q7 Please comment on the possible demand for services based on ‘Project iLiad’:

Q8 Other comments if any:

Learners (students enrolled in computer science and engineering programmes at the Auckland University

of Technology ) are given first a demonstration by Project iLiad’s designer, and an opportunity to trial

and discuss the artefact. They are asked to complete a questionnaire comprising 15 Likert scale questions

focused on learner perceptions about how the artefact may add value to learning, what would be expected

of the artefact’s performance in terms of quality, and what would make a learner use a service based on

Project iLiad in preference to other similar services. The Likert scale questions match the open ended

questions in Table 2, but are more than eight in order to ‘unfold’ some more complex open-ended

questions. Figure 2 shows an example. The sample is envisaged to include around 100 participants.

Figure 2: A Likert scale question (example)

1. ‘Project iLiad ’ may open new opportunities for me to study and collaborat e with my peers (tick 
one).  

 

 

 

 

Please describe the opportunities you see in using ‘Project iLiad ’: 
 
 

 

 

Strongly Agree  Agree Not sure Disagree Strongly disagree  
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Finally the application and content designers of the artefact itself are going to be interviewed individually

and in-depth in order to identify their motivation and expectations regarding future use, and the extent of

their familiarity and understanding of other stakeholder needs and requirements.

So far data have been gathered from a number of instructors, facilitators and learners with two more

sessions planned to be conducted by the end of 2009. The data analysis is yet to be completed however

one interesting trend already emerged: All participants were very concerned with the proliferation of

applications and the saturation of the learning space with competing services, and were very demanding

in their expectations about the artefact’s added value potential.

It is planned to extend the evaluation of the iLIAD prototype to academics and students at three overseas

universities through posting an online survey using the Likert scale questionnaire mentioned above which

will be illustrated by a Web based description of the Project iLiad prototype. Following the analysis of the

data the revised framework will be applied to evaluate a second artefact (FLAGMAN, n.d.).

Discussion and concluding remarks

The study presented here is part of a larger project investigating mobile business services adoption across

a spectrum of applications and services. The project studies the possible causal relationships between

customer demand as related to lifestyle requirements and expectations about the quality of the service,

and between demand and actual mobile service use. As the development of new mobile artefacts may

remain technology driven (and not aiming to solve a particular problem), it is important to have a means

to identify an artefact’s potential for creating value and quality. In the case of mLearning, the

investigation of the problem space of possible service scenarios where the new artefact may fit in may

inform further development and fine tuning of the artefact. In particular the outcomes of the study

presented here may highlight the role of the design of an mLearning application in the adoption of the

related mLearning service, and provide directions to designers based on the findings about participants’

perceptions of mobile and learning value, and possible use scenarios.
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