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Abstract - Mobile Learning (mLearning) emerges as a promising approach, opening up unique education possibilities. It 
serves as an effective channel to provide education and training to people coming from all strata of life, including people 
previously unreachable by conventional education systems. However it has been observed that the learning materials on the 
web are not, as a rule, immediately applicable in a mobile context by mobile devices. 
This paper suggested a new method for blending mLearning into available eLearning systems. The proposed method is 
grounded on the Work System Approach 
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I. INTRODUCTION 
 
ELearning, mLearning, conventional classroom 
learning with other face-to-face learning contexts or 
systems have their own advantages and disadvantages 
in terms of appropriate learning content, the learners’ 
learning style, available technical devices, social 
practices and instructional practices and settings. 
With a rapid deployment of mobile devices, mobile 
learning (m-learning) emerges as a promising 
approach, opening up unique education possibilities. It 
serves as an effective channel to provide education and 
training to people coming from all strata of life, 
including people previously unreachable by 
conventional education systems. 
 
For the purpose of this paper we define m-learning as 
the acquisition of any knowledge and skill through the 
use of handheld technology, anywhere, anytime (Liu, 
2011), A mobile learning device can be a handheld 
device but not necessarily a communication device. 
For instance, a mobile learning device can be a MP3, a 
MP4 or an E-book reader. 
 
While m-learning has the potential to provide 
tremendous benefits to different learner groups, there 
are a number of barriers that hinder the success of a 
number of m-learning applications.  Salient to these 
barriers is the fact that m-learning applications are 
situated within a didactic, teacher-centered paradigm 
(Herrington et al., 2007). These pedagogical 
approaches explain how learners can learn better in a 
stable and mostly pre-defined learning context, but 
offer limited insights on the learning activities in a 
constantly changing social context with limited or even 
no intervention from teachers. Rather m-learning 
should be regarded form a learner-centered perspective 
as advocated by a number of scholars (see for example 
liu, 2011). Additionally, the sole availability of 
technology doesn’t guarantee the adoption of 
m-learning services (Carlsson, Hyvonen, Repo, & 
Walden, 2005). Students are still not ready for 

m-learning even with advanced handhelds (Corbeil & 
Valdes-Corbeil, 2007). As a result a number of authors 
call for new m-learning approaches taking advantage 
of the individualized, personalized and informal ways 
in which people including teachers can use mobile 
phones for their own learning and for peer support (see 
UNISCO report, 2011). 
 
Rather than see mLearning as an exclusive alternative 
to other forms of learning, the issue is how to 
successfully and effectively blend these ways of 
learning and the technologies as well as pedagogical 
approaches to suite individual and groups of learners. 
 
The purpose of this paper is to propose a novel method 
for blending m-learning application by drawing on the 
work system approach.  The rest of the paper proceeds 
as follows. In the next section, we present a brief 
overview of constructivist blended learning. Then we 
introduce the theoretical basis of our proposed method, 
namely the work system theory. A presentation of the 
proposed method follows. The paper concludes with 
some remarks and avenues for future research. 
 
II. CONSTRUCTIVIST BLENDED LEARNING 
 
Conventional face-to-face classroom learning in which 
the teacher leads, structures and closely guides the 
learning process differs in many ways both from 
eLearning and mLearning. Conventional classroom 
learning applying constructivist methods aims at 
giving leeway for peer-to-peer collaboration and the 
learning tasks are recommended to be structured as 
projects which spring from the learners’ own topics of 
interest (Patokorpi 2006b). Thus, crossdisciplinarity, 
problem-orientation, collaboration and learning by 
doing are important elements of constructivist learning 
environments (Järvinen 2001; Poikela and 
Nummenmaa 2002; Engeström 1987). Peer-to-peer 
collaboration involves naturally a versatile use of 
various communicative means. Therefore the new 
learning devices and applications provided by the ICT 
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and the Internet have been readily welcomed by 
teachers applying constructivist theories of learning 
(Järvinen 2001; Engeström et al. 2002; Patokorpi 
2006b). The new digital devices and applications have 
also made it easier to expand learning outside the 
conventional classroom, and most schools use some 
sort of web applications to support learners and give 
also some courses on the web alone. 
Patokorpi et al (2007) claim that eLearning objects 
have to be revised in order for them to be readily usable 
in mobile learning: “The structure and dynamics of 
learning objects must be in line with the central 
features of mobile learning; they must promote 
learning experiences which are repeatable, expedient, 
personal, immediate and situated” (Patokorpi 2006, p. 
58). Mobile learning objects have to be designed so 
that they give “learners expedient, immediate, 
reusable, persistent, personalized and situated learning 
experiences anchored in their real surroundings” 
(Patokorpi et al. 2007, p. 187). Mobile technology 
helps us to communicate and collaborate irrespective 
of time and place (Harris 2001). However, the added 
value of mobile learning is rather in the ability to bring 
the learner onto the spot where information can be 
gathered or decisions can be made or decisions take 
effect than in what sometimes is called the “placeless 
use” (Kopomaa 2000) of mobile devices. Situated, 
collaborative learning in a real-life environment is 
where mobile learning is at its strongest (Patokorpi 
2006b). 
 
III. LEARNING IN A WEB OF TECHNOLOGIES 
 
To distill the potential added value of mobile 
technologies in enabling learning, it is important to 
look at those technologies not as stand-alone 
technologies, but in relation to other technologies 
available to the learner, and which may support the 
learning process better than mobile technologies. 
While mobile technologies could provide users with a 
unique opportunity to communicate and collaborate 
irrespective of time and location, their technological 
constraints (e.g. display, bandwidth, memory, length of 
the battery life, etc.) may make them inappropriate to 
support certain learning objects compared with their 
wired counterparts. This means that it is important to 
look at mobile technologies’ added value in enabling 
learning within the context of the web-of-technologies 
available to support the learning process. 
 
A number of studies highlight the importance of 
looking at the potential added-value of mobile 
technologies in relation to other technologies available 
to users. For instance Nielson & Søndergaard (2000) 
introduce a mobile support system for workers at a 
wastewater treatment plant in Denmark. The result of 
their study shows that when operating within a mobile 
work environment, users require only an overview of 
the process rather than a detailed view. For a more 
detailed and cross-referential view they prefer the PC 

system. They thus introduced mobile support as an 
integrated part of existing “web-of-technologies”, 
rather than as an independent device with the ability to 
access all system information. The researchers argue 
that placing the prospective technology within an array 
of existing technologies should be a natural part of any 
design process. Additionally, Gebauer et al. (2004) 
show that within the context of knowledge work, 
mobile applications can complement rather than 
replace existing applications and provide support in 
terms of helping users to deal with specific tasks. 
Likewise, Nielson (2001) argues that mobile 
technology support should be examined as one 
component in a web-of-technologies available to 
support the user’s tasks and routines. Hence, she 
suggests that mobile devices need to fulfil at least one 
of the following demands in order to be successful: (i) 
expand existing services or systems by giving them 
mobility and making it possible to solve a set of 
specific tasks in a specific context; (ii) offer a solution 
to a well-defined, targeted information need, i.e. 
provide here-and-now related information. 
 
From a technical design perspective, examining a new 
technology in relation to existing technologies has 
been advocated by several researchers. For example, 
Roman et al. (1999) explore the challenges of 
integrating a PDA in a distributed environment. They 
argue for the importance of using PDAs as “enabling 
bridges” to services rather than treating the PDAs as 
isolated entities. May and Bogh (2000) investigate IT 
support for work on maritime bridges and point out 
that the user of the bridge may combine different 
instruments to better support the task he or she is 
engaged in. As a result, when it comes to assessing the 
added value of mobile technologies in enabling 
learning, the analysis should shift from examining how 
mobile technology could support the learning process 
to examining how mobile technologies could support 
the learning process in relation to what support the 
existing web-of-technologies can provide. 
 
IV. THE WORK SYSTEM APPROACH 
 
The work system framework is the central model in the 
WSA. The framework has a pragmatic objective, 
which is the creation of the so-called work system 
snapshot. A work system snapshot aims at enhancing 
collaboration between IT people and end-users. 
According to Alter (2002) often, IT people focus on the 
technology rather than how the technology can help 
users perform their work. Users may then become 
overwhelmed by technical details and grow unwilling 
or unable to express their business needs clearly. The 
result: unrealistic expectations, poor communication 
and frustration, all of which lead to failed projects, 
poorly re-engineered business processes and 
ineffectual information systems. Alter (2002) thus 
suggests that the best way to avoid IT people-end-users 
mis-communication problem is to hold a structured 
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dialogue that focuses on users’ everyday work 
processes. That is concentrating on how users do their 
work. By emphasizing the work system rather than just 
the information system, IT people can collaborate 
more effectively with their business counterparts, and 
users can better organize and clarify their concerns. 
The result is a mutual understanding of the planned 
changes and the creation of an information system that 
truly meets the needs of the business (Alter, 2002).  
According to Alter (2002), the work systems 
framework (the view of a current or proposed work 
system) does not guarantee the quality of the codes or 
the completeness of the requirements, but it does 
increase the likelihood of genuine communication, 
realistic system requirements and reasonable 
expectations. Moreover, it improves the likelihood that 
the project will produce an information system that 
users will want to use, and from which the business can 
gain an effective and efficient work system without 
creating. Indeed a core principle in the WSA is that 
information system has no meaning without the work 
system that it is supposed to support 
 
According to the WSA, the involvement of business 
professionals should span into all the phases on an 
information system project, i.e. initiation, 
development, implementation and operation and 
maintenance.  They should control content, i.e. the 
presentation layer of information systems – what the 
user sees either directly or indirectly. This stems from 
the fact that business people have the best 
understanding of how the work system should operate 
(Alter, 1999). In the initiation phase, business 
professionals should help define the desired work 
system changes and the way new information system 
capabilities should enable the work system changes. 
Involvement in this phase is especially important 
because problems in implementation may be much 
worse when there is little debate about the definition of 
the system and definition of the problem early in the 
project. In the development phase business 
professionals should make sure that the content-related 
details of the information system are consistent with 
the goals of the desired work system. During the 
implementation phase they should make sure that the 
implementation in the organization is planned 
appropriately and that implementation issues and 
problems are identified and resolved quickly During 
the operation and maintenance phase they should make 
sure that the operation and performance of the work 
system and information system are both monitored and 
that the performance information is used for further 
improvements (Alter, 1999, p48). 
 
V. THE METHOD 
 
The proposed method includes three major steps: 
disaggregate, expand and reaggregate (cf. Fig 2). 
 

 
Figure 2 the proposed method for belnding mLearning based on 

[2] 
 

In step 1, the analysts work with participants on both 
defining the current learning system and identifying its 
weaknesses. Step 2 involves assessing how 
m-Learning with its strengths and limitations could 
help deal with weaknesses identified in step 1. In step 
3, analysts work on describing m-Learning enabled 
learning system with its re-invented work elements. 
 
Step 1: Describing the already implemented 
eLearning systems. This step involves describing the 
already implemented e-Learning systems by 
identifying their customers, products and services, 
business processes, participants, information, and 
technologies. In the following we will introduce each 
element of the work system. These include, 
Customers: Customers of an eLearning system would 
include current and future users of the system, e.g. 
students, teachers, content developers, mentors. 
Products and services Examples of an eLearning 
system’s products and services include accessing 
learning objects from the wide range of internal and 
external information sources, e.g. lesson learned, 
expert finder; categorization of information to support 
rapid recognition, case based reasoning; search within 
a wide range of internal and external information, 
forums for interactive and collaborative exchange, i.e. 
virtual teamwork 
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Process: For eLearning systems, key activities would 
include identifying (i) work process of the eLearning 
system’s customers to ensure that the eLearning 
system is relevant to their day-to-day activities, 
Participant: would include customers of the eLearning 
systems, planners, users’ representatives, senior 
management, IT analysts, programmers, support 
people, trainers, consultants, etc. 
Information: In the case of eLearning, information 
created by the participants would include (i) mapping 
the work of the system’s customers, (ii) identification 
of knowledge areas where the system could create 
value, (iii) identification of processes for knowledge 
creation, validation, presentation, distribution, and 
application; (iv) type of incentive systems to 
implement, (v) type of organizational structure, e.g. 
creating new roles such as knowledge managers, 
knowledge analysts, editors, etc. 
Technologies: For an eLearning system information 
and communication technologies would include 
intranets, extranets, web sites, database management 
systems, communication technologies such as instant 
messaging, software supporting video conferencing, 
etc. 
 
Pinpointing the weaknesses of the eLearning 
system 
This sub-step involves identifying weaknesses of 
existing eLearning systems as to their ability to provide 
affective learning support to intended users. Examples 
of questions that would guide the analysis of each 
element of the work system include the following. 
 
Customers 
-Are the customers of the eLearning system people 
who do the real work, i.e. people whose productivity 
matters? 
- Are the customers pleased with the eLearning 
system? 
Products and services 
-Are the eLearning system’s products and services 
really what its customers want? 
-Do the eLearning system’s products and services 
enable its customers to get information and 
communication as they need it, when they need it, from 
the right people? 
- Do the eLearning system’s products and services help 
customers to handle situations effectively? 
Process 
-Are customers’ work processes captured and well 
understood? 
-Are knowledge areas significant to customers 
identified? 
-Are knowledge processes, e.g. knowledge creation, 
knowledge validation, identified? 
-Do knowledge processes enable knowledge 
mobilization? 
-Are there managerial processes, e.g. incentives, 
quality control, metrics to control progress identified? 
 

Participant 
-Does the eLearning system have an organizational 
structure, e.g. knowledge-related roles? 
-Does the organizational structure support knowledge 
mobilization processes? 
-Are participants’ roles well defined? 
-Do participants have skills, knowledge, and resources 
to carry out eLearning system’ activities? 
Information 
Is the information created by the participants, e.g. 
customers’ work processes, type of knowledge 
processes, adequate and support knowledge 
mobilization processes? 
-Is the information created systematically verified and 
updated? 
-Is the information created integrated and 
systematically shared? 
-Do users understand how to use the information 
created, e.g. processes for reporting knowledge? 
Technologies 
-Does the eLearning technology support the learning 
need of customers? 
-Does technology create obstacles for the eLearning 
system’s customers? 
-Does the technology used enable the eLeraning 
systems’ customers to access needed knowledge 
resources at the moment of relevance and support their 
action? 
-Do users master the use of the eLearning technology? 
-Are there better technologies for enabling the 
eLearnin system? 
 
Step 2: Expand 
The above questions will certainly alert the analysts to 
a number of eLearning gaps and opportunities.  After 
the team collaborates to answer the above questions, 
the next step will be to determine how mLearning with 
its strengths and limitations could help deal with the 
current learning -related weaknesses. 
Customers 
-How mLearning can expand the customers’ limit of 
the possible within the structure of their everyday life 
when it comes to mobilizing knowledge resources? 
-How the overall customer experience will improve? 
Products and services 
-How mLearning can enhance the ability of current 
products and services to mobilize knowledge to 
customers? 
-Can mLearning enable new learning products and 
services? 
Process 
- How mLearning  could help deal with weaknesses 
and/or enable opportunities associated with supporting 
customers’ work processes and the way learning 
processes are carried out? 
Participant 
How mLearning can facilitate knowledge mobilization 
by supporting the work that needs to be done by the 
participants? 
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Information 
Can mLearning enable providing information where it 
will affect action? 
Technologies 
How mLearning can contribute to knowledge 
mobilization? 
-How mLearning can complement existing 
eLearningtechnologies? 
-Can mLearning integrate with existing technological 
platforms? 
 
Step 3: Reaggregate 
We have disaggregated the old eLearning system, 
identified both its weaknesses and opportunities for 
improvement. We also envisioned how mLearning 
could expand the limit of the possible by helping deal 
with the old learning system’s weaknesses and/or 
enabling opportunities for mobilization. This step 
entails constructing new mLearning enabled learning 
system, with re-invented elements. Examples of 
questions that would guide the reaggregation phase are 
as follows. 
 
Customers 
-Who are the customers of the new mlearning-based 
system? 
Products and services 
-What products and services the new learning systems 
will offer to its customers? 
Process 
-What type of change in knowledge processes, e.g. 
creation, validation, application is needed to enable the 
new M-ICT enabled- learning system? 
-What type of change in managerial processes is 
needed? 
Participant 
How the mLearning system will affect (i) the 
organizational work role, e.g. need for new knowledge 
roles, (ii) needed skills, knowledge and resources, (iii) 
type of incentive systems, (iv) type of work to be done 
by participants. 
Information 
-How the new mLearning system will affect the type of 
the information that participants will have to create? 
Technologies 
How the new mLearning system will affect (i) 
integration with the existing technology being used by 
the customers, (ii) the efforts needed to use the 
technology, and (iii) the need for training? 
 
CONCLUSION 
 
In line with the objective of this paper, some 
methodological guidelines on blending mLearnig with 
eLearning systems are described. These guidelines will 
hopefully stimulate other researchers to empirically 
examine how mLearning could be exploited 
effectively to enhance the learning experience of 

intended users. Perhaps one limitation of this study is 
that the paper’s space requirement precluded 
elaborating in more details the questions that would 
guide the application of the method and illustrating the 
method with the aid of use cases. Another limitation is 
that the method has not yet been tested using real world 
cases. This is a first attempt and more research has to 
be done. One natural avenue would be to apply the 
method in a case study of  mLearning planning and 
implementation order to test it operational aspect. 
Another avenue would be to use insights from the task 
technology fit framework to elaborate the method and 
enhance its robustness in providing guidance to 
educational institutions before they embark into the 
implementation phase. 
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