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Abstract—This paper proposes a comprehensive mobile learning model in
the context of smart classroom environment as a part of a holistic approach to
implement an efficient Technology Enhanced Learning (TEL) environment. In
this proposed model, the components of the mobile learning as being essential
parts of a smart classroom and systematically integrate the mobile features with
teaching and learning environment. However, there are many challenges to
generalize about this type of learning in any educational system. One of the ma-
jor causes of these challenges is the lack of an integrated model in a holistic ap-
proach to smart classroom and TEL environment. Another critical challenge is
not adopting an efficient m-learning inside the smart classrooms. In addition,
incorporating many pedagogical and technological elements becomes a new
dimension of complexity. The new model is introduced not only to implement a
holistic m-learning approach capable of overcoming these challenges, but also
to assist the schools and the stakeholders responsible for the national e-learning
initiatives.
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1 Introduction

The main objective of implementing the Technology Enhanced Learning (TEL) is
to provide an interactive learning environment based on utilizing the ICT tools. A
wide range of collaboration tools, technologies, internet, and computer applications
are utilized in the learning process of this environment [1]. Accordingly, conventional

iJIM - Vol. 11, No. 3, 2017 39



Paper—A New Mobile Learning Model in the Context of Smart Classroom Environment: A Holistic...

classrooms are drastically changed into rich technology-based classrooms, in other
words smart classrooms. Students/learners can access the learning resources anytime,
anywhere as the e-learning system provides the tools necessary for monitoring and
tracking learners’ performance. The core idea underlying the smart classrooms is to
transform the educational system using a holistic approach to the TEL with an empha-
sis on students. This kind of education and knowledge are granted to everyone, any-
time and anywhere. The vision of developing the smart classrooms is to utilize vital
components required for taking advantage of technology in order to improve the edu-
cational system and the delivery means [2].

The cornerstone of the integrated e-learning framework is the transformative strat-
egy of the smart classrooms. It focuses on connecting the digital generation, improv-
ing the individualized learning opportunities, sparking the innovation of learning,
enhancing the teachers’ digital pedagogy and achieving the best possible outputs of
schools as an ICT investment [3, 4]. It’s above all about re-designing schools’ struc-
ture according to students’ learning needs and achieving the transition from the tradi-
tional learning practices to new innovative ones that are relying on digital working
environment. Such environment is meaningful, engaging and connected. Mobile
learning plays a key role in this environment to achieve the expected objectives for
developing smart classroom environment. Seyed Ebrahim et al. (2014) stated that m-
learning is considered as the latest introduced type of learning where new learning
strategies provided through mobile devices and applications [5]. Berking et al. (2013)
believed that the mobile’s unique capabilities including connectivity, portability,
GPS, and cameras those have great potentials to enrich the teaching and learning
experience [6].

The global technology revolution has manifested in transiting from desktop com-
puting to widespread use of mobile technology. This technology offered opportunities
for delivering new and interesting methods of learning whether inside or outside the
classroom. The research supported the effectiveness of mobile technology. Besides,
the literature indicated that m-learning has offered considerable benefits by building
and supporting the creative, collaborative, interactive abilities and capacities inside
the learning environments. Several authors have referred to the mobile learning ca-
pacity to enhance the collaborative learning [7]. Furthermore, some important benefits
of mobile learning are allowing data and information collection, enhancing & build-
ing knowledge and providing the necessary support by integrating work activities and
students’ experiences in learning [8, 9].

In this paper, we propose a new m-learning model in the context of smart class-
rooms environment to effectively adapt the mobile technologies in the national educa-
tional systems. The significance of this work lies in having an efficient integration of
mobile technologies in a smart classroom environment. Furthermore, the new model
provides a foundation to successfully implement 21* century learning capabilities
[10], in Kuwait. It is noted that there is a lack of m-learning models and the frame-
works are grounded in empirical research conducted in developing countries’ contexts
[11]. In addition, Traxler concluded that research on m-learning in developing coun-
tries should be valued to understand the challenges related to its unique cultures, in-
frastructure, and learning environment [12].The proposed model contributes in filling
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the gap through providing an efficient model for m-learning implementation in the
region. The model is based on a holistic approach as well as on the lessons learned
from the implementation of Kuwait e-learning project that was initiated by the Kuwait
national e-learning strategy [13, 14].

What differentiates this proposed model compared to other models is presented in
section II. It is explicitly integrating all the essential components and factors on the
strategic, tactical and operational levels as explained in section V. These factors span
all the influential elements such as technical, pedagogical, economical and human
factors. The integration of these different dimensions and factors forms the base of the
holistic mobile learning approach. Furthermore, the design of the proposed model was
motivated by the study of other existing models and frameworks in the developed
countries as reviewed in section II. Based on the revision of these models and frame-
works, and the lessons learned from the Kuwait national e-learning strategy [14],
many features and components have been identified and added to the proposed model
in order to appropriately satisfy the specific situation in Kuwait and the entire region.

The rest of this paper is organized as: Section II discusses related studies, while
Section III introduces new definition of m-learning in contest with TEL. It emphasiz-
es on controlled learning environment. Smart classroom environment is introduced in
section IV. Section V presents an integrated model for efficient m-learning inside
smart classroom environment. In addition, it considers several successful factors re-
lated to educational systems and society. Section VI discusses challenges confronted
to implement the proposed m-leaning new model. Section VII presents a case study
and this paper concludes with section VIII and suggested future recommendations.

2 Related Studies

Researchers and academics are currently exploring the capabilities of the mobile
technologies to support the learning process by proposing models and frameworks of
implementing m-learning projects. Successful implementation of mobile learning
systems requires an understanding of the impact of the technology on education and
on current teaching and learning practices to identify the critical success factors, those
need to be highlighted in the mobile learning strategy. New mobile learning models
are emerging as new research findings in the area have become available to address
the concerns of the stockholders and the challenges confronted by technology. These
models and frameworks are valuable for better integration of technology and peda-
gogy as well as identifying the critical success factors that help a successful imple-
mentation.

An example of mobile technologies is the Smartphone as its sales is estimated to
reach 88% of global mobile phone sales by 2018 [15]. The mobile technologies have
significant interconnected features including portability, connectivity, and strong
computing capabilities [16]. This allows mobile technologies to create great opportu-
nities for flexible and ubiquitous learning [17]. Mobile learning models and frame-
works, which have evolved from models that emphasized on technical issues and
platform design of models and frameworks that focus on pedagogical issues, design,
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and the creation of online learning communities. Hsu et al. (2014) listed ten areas of
research of mobile learning that should receive more attention and to be given higher
priority in the next five years. They indicated that while there are increasing models
and frameworks in mobile learning, more research effort is needed to provide guid-
ance and to help identify gaps in the existing literature and provide future research
directions in mobile learning [18].

The research conducted by Hus and Ching (2015), provided a comprehensive liter-
ature review and a synthesis of mobile learning models and frameworks. They divided
the models and frameworks into five categories: 1) pedagogies and learning environ-
ment design; 2) platform/system design; 3) technology acceptance; 4) evaluation and
5) psychological construct. They stated that this work can help in evaluating, design-
ing, and developing environments for meaningful mobile learning experiences [19].

Regarding m-learning evaluation, Alrasheedi (2015) developed a framework based
on the well-known Capability Maturity Model (CMM) to evaluate the maturity of
mobile learning projects. His objective was to first identify, classify and then group
the key factors that affect m-learning adoption, and eventually use this as a theoretical
basis for proposing a maturity model for m-learning [20]. In addition, Sarrab et al.
(2016) proposed a model for evaluating the quality of mobile learning applications.
They proposed a model able to capture m-learning non-functional requirements from
social, cultural, pedagogical, business and economical dimensions [21]. Furthermore,
Vavoula and Sharples (2009) proposed a framework to address six types of challenges
when evaluating the mobile learning by using a three-level framework consisting of
usability, learning experience, and integration within existing educational and organi-
zational contexts. They stressed that a systematic examination of each level should be
concluded at the end of each phase of any mobile learning project that is- design,
development, and deployment [22].

Koole’s (2009) Framework for the Rational Analysis of Mobile Education
(FRAME) provided a practical checklist to assist educators to consider the founda-
tional components and intersections of components of mobile learning when design-
ing m-learning curricula. The Framework was built based on the three respective
fundamental components of the mobile learning: device, learner, and social. Koole
indicated that the intersection of these aspects allows designers and educators to con-
sider the implications of involving any two of these aspects when designing mobile
learning [23]. In addition, Peng et al. (2009) proposed a conceptual framework of
ubiquitous knowledge construction. They discussed the issues of ubiquitous learning
that include the learner, m-learning tools, and pedagogical methods which need to be
addressed to achieve and scale up ubiquitous knowledge construction for mobile
learning [24]. Furthermore, Park (2011) introduced a pedagogical framework that
categorized mobile learning into four types. The goal of his framework was to help
instructional designers to consider the extent of psychological separation between the
learner and the instructor. Moreover, to allow academics and institutions to plan for
the best method of learning and teaching experiences that may work well in their
context [25].

Regarding technology acceptance, Huang et al. (2007) developed a general struc-
tural model. The model aims at verifying whether their extended Technology Ac-
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ceptance Model (TAM) could be used to predict mobile learning acceptance at a
higher education level. The contribution of this model lies in its focus on learning in
the mobile context, and its learners’ acceptance of the mobile technologies as tools for
learning [26]. Similarly, Park et al. (2012) conducted a statistical analysis to develop a
general structural model. The data analysis concluded that the use of TAM helped to
explain and to predict learners’ acceptance the mobile learning at the university level.
They identified several external factors that have direct or indirect effects on learners’
behavioral intention of using mobile learning [27].

3 M-learning: A New Definition in the TEL Context

Mobile learning has been defined by different researchers. Some definitions are
more into technical approach, while other definitions focus on pedagogy, educational
aspects, and m-learning process. Traxler (2007) defined m-learning, as “an education-
al interaction delivered through mobile technology and accessed by learners from any
location” [28]. Kinash et al. (2012) described m-learning as the use of mobile devices
with an internet connection for educational setting [29]. The m-learning technology
includes hardware such as: mobile phones, handheld PCs, tablets, as well as other
mobile devices that can run mobile applications and includes software. There are
mobile applications, those are designed specifically for learning purposes. Other ap-
plications and device capabilities such as sensors, cameras, location and maps, social
media, web searching, augmented and virtual reality can be adapted for educational
purposes and believed to present the potential to foster learning and engagement in-
side and outside the classroom [30].

The authors of this paper define m-learning in the context of a holistic approach of
TEL as follows: m-learning is a learning strategy that provides students with the 21st
century learning capabilities in order to enable them to utilize a wide range of the
portable computing devices. These devices are connected via the smart classroom
network or the Internet to smart components or online interactive educational content
and learning resources. It means to be connected with a learning environment that is
controlled by the teacher (instructor) using the Learning Management System (LMS)
or tools of Social Online Learning (SOL) that achieve a collaborative, interactive and
innovative learning environment.

We emphasize on our definition of m-learning as “control” as instructor is control-
ling the learning environment. On the other hand, m-learning was argued to be infor-
mal and made learning more casual [31]; caused frequent interruptions [32]; distract-
ed the traditional learning environments [33]. Kadirire (2009) also observed that, in a
mobile learning environment, there was less control over students which lead to los-
ing some educational gains [32]. Understanding these issues, we agree to what have
been addressed by [34] that. When conducting a course in a formal education setting,
it is essential that the instructor has control over the learning environment and learn-
ing activities such as course announcements, assignments, assessment, and feedback.
We can also benefit from some tools such as social network services where instructors
can direct and help students to create and share their information with the instructor
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and other students. Although this allows more freedom on students’ activities, but it is
still going under the control definition. It means, instructors can use various assess-
ment tools with the help of learning management systems capabilities that manage
various mobile learning activities.

Perthe definition mentioned above, the m-learning possesses the following fea-
tures:

* Portable devices

* 21st century learning competencies

* Accessibility through connectivity Medium (Internet or Network)

* Smart classrooms components (smart interactive board, Audio/video components,
class management system, etc.)

* Interactivity and Collaboration

* Interactive educational content

* Controlled collaborative learning environment (closed loop)

4 Smart Classrooms

Smart classrooms aim at offering distinguished educational environment which can
enhance the collaborative learning environment and providing diverse knowledge
sources through many interactive tools. In literature, smart classroom concept has
evolved from broader concept that was the distance education system which utilized
Internet as a medium in order to transform a conventional classroom into an intelli-
gent space, equipped with several hardware and software components [35].

Al-Sharhan, (2016) introduced a holistic model and approach of the smart class-
room environment in context with TEL [36]. He emphasized on that smart classrooms
concept should not be associated with a conventional classroom, equipped with cer-
tain education technologies as it was in early days- such as projectors and overheads.
Smart classrooms as described by [37], are technology enhanced classrooms that
foster opportunities of teaching and learning by integrating the learning with techno-
logical tools. These tools are: computers, classroom management software with assis-
tive listening devices, networking, and audio/visual capabilities. These classrooms
contribute to and support the campus virtual learning spaces in terms of design, and
planning. In addition to the virtual learning space created by smart classroom model,
the new environment is based on different levels of interactivity and that exactly
means more benefits to instructors as well as students. They will have educational
technology, teaching/learning practice and active learning.

A smart classroom consists of several components to form an interactive and inter-
esting learning environment to enrich the teaching methods, develop students’ skills,
raise their academic level, and to allow their further participation in the learning pro-
cess. These components will add the dimensions of the real ‘smartness’ from the per-
spective of educational technology and innovation and pedagogical change manage-
ment. Smart classroom’s components interact with the other components of e-learning
system in order to form a unique learning environment. This will contribute in effec-

44 http://www.i-jim.org



Paper—A New Mobile Learning Model in the Context of Smart Classroom Environment: A Holistic...

tively moving towards 21st century education. In view of that, smart classroom’s
components are:

* Interactive smart whiteboard

¢ Classroom and Multimedia Control Center

* Computers and Mobile computing that serve the students inside or outside the
classroom and provide m-learning features

* Audio/Video elements such as data show, projectors and recording systems

* Classroom Management System; which is highly efficient software that allows a
teacher to have full control on the smart classroom components and students’
equipment

* Learning Management System (LMS)

* Accessibility and Connectivity

5 Implementing M-learning in A Smart Classroom: A New
Model

A new model to implement the mobile computing in a contemporary educational
environment is presented here. It is illustrated in Figure 1. It should be emphasized
here on the smart classroom environment as a controlled one and the learning process
is in a closed loop. In other words, the teacher is controlling the learning environment
in terms of devices, accessibility and content offering, regardless the mobility of
learners. In addition, there is a feedback process going from the system to teacher
regarding the students’ performance. This feedback can be provided in different for-
mats such as assessment result or activities status. The new model focuses on a con-
trolled learning process in a close loop to ensure that learning is in progress to elimi-
nate the situation that learners are receiving information from instructors without
controlling the learning environment and achieving the learning objectives.

Innovative pedagogy in the light of the 21st century is based on increasing the in-
dividualization of teaching and personalization of learning. In other words, to promote
the students’ brainstorming back and forth until the whole class agrees to a topic they
would like to tackle. Smart classrooms embed the ICT completely with mobile fea-
tures in innovative learning environment to innovate learning and teaching practices
in all forms of settings. The learning process, whether formal or non-formal, ensures
promoting the investigation, data collection and analysis. It looks at the issues from
pedagogical, social, and economic perspectives, formulating strategies and developing
innovations for positive change. This will help students come out as a generation fully
aware of the powerful relationship between collaborative planning and sustainable
change. Accordingly, students will truly understand how sustainability works and
how human behavior, and how economic activity and environmental capacity are
related [38].

The emotional intelligence is the key factor of the creative learning in smart class-
rooms. Variety of activities help learners to manage emotions and form positive rela-
tionships. It also enables the use of learning resources which foster learners’ emotion-
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al knowledge skills (e.g. self-awareness, empathy for others, etc.) [39]. Furthermore,
instructors should encourage learners to develop their talents and creative potentials to
the fullest in all possible areas [40]. ICT applications with mobile functionality and
capabilities offer unprecedented opportunities for exploratory learning and creativity.
On the other hand, instructors should build learners’ strength, potentials and prefer-
ences (i.e. understanding their backgrounds, interests and skills) as crucial resources
and drivers of motivation for learning. The anatomy of this model explained as fol-
low:

5.1 Alignment with the National e-learning Strategy.

The proposed model emphasized on the alignment between m-learning model in a
smart classroom and the integrated e-learning environment with the national educa-
tional strategy. This alignment is important to achieve the vision of the educational
institution or the educational vision of the country.
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5.2 Mobile Learning components

The opportunity to use mobile devices, such as PDAs, tablets, smart phones, wear-
able devices, ultra-mobile PCs, personal navigation devices, handheld game consoles
as learning tools, inside and outside smart classrooms enables innovation and supports
students, teachers and stakeholders. There are essential features and infrastructures
necessary to support and provide such opportunity. We list below 6 general compo-
nents which contribute to achieve a successful mobile learning implementation.

Connectivity: Internet has been drastically evolved from just a ‘network of com-
puter networks’ to a network that seamlessly connects all kinds of digital devices.
These connected things are also called ‘smart digital objects’ with different levels of
collaboration. The Internet enables anyone to the connectivity with anything in any
place and at any time. Such rapid development of Internet and communication had a
direct impact on the educational technologies and the smart classrooms concept [41,
6].

Interactive Content: The content is fully interactive that allows students to learn
at their own pace, in a group or individual basis benefiting of the assessment tools and
feedback [41, 7, 30].

Class Management System: which is highly efficient software and hardware that
allow the instructor to have full control of the smart classroom components such as
interactive white board, Audio/video elements, data show, projectors, recording sys-
tems, lighting, and students’ mobile devices [14, 42].

Mobility: mobile learning is characterized by physical mobility in its flexibility of
time, pace, and space. The mobility here is the mobility of learners, instructors, and
mobility of content [6, 8].

Collaboration: collaboration expands the learning opportunities and provides flex-
ible learning environment; anytime anywhere, allowing new modes of teaching and
encouraging students’ active participation and collaboration within learning space or
through online social networks [7, 8].

Learning Management System: the mobile LMS improves the course delivery
and efficiency. Instructors can send messages, reminders, homework and some other
supporting materials to students in mobile platforms. Also, feedbacks on homework
and quizzes make the evaluation easier [43, 14]. This will help to close the loop in the
virtual learning space.

5.3 Change Management —Innovation

In order to change process to succeed, the principles of change management should
be applied properly, starting with extensive and in anticipation planning. The goal of
change management is to change the attitudes and behaviors in the educational sector
at different levels that includes different organizational and individual layers. Such a
change is usually hard. Adopting a new m-learning strategy is also a major change
and unsurprisingly, people will resist it. Therefore, using the change management
techniques with innovation will support the transition towards the new era with confi-
dence.
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5.4  Quality Assurance and Evaluation

m-learning adds complexity to the evaluation process and forces educational insti-
tutions to consider m-learning technical features, social norms, and pedagogical issues
including learning strategies, learners access, informality, engagement, and ubiquity.
Quality Assurance (QA) and control is a great challenge. A clear QA of online con-
tent as well as teaching in smart classroom environment is strongly required.

5.5 Social, Cultural and Ethical issues

Social and cultural issues have direct impact on instructor’s personality in m-
learning environment as well as management and society at large. Instructor should
achieve his/her pedagogical goals and objectives by understanding learners’ needs,
behaviors and abilities. These are important and can enforce ethical use of the social
networking tools between learners and encouraging the interaction between learners
and colleagues in scientific competition atmosphere, respecting intellectual property
rights. These also raise the awareness about technology and Internet safe use.

5.6 Awareness & Teacher Readiness

Awareness programs have a vital role in m-learning projects to the fact that these
projects target different levels in the society and deal with behavior change. Teacher
expertise in these technologies is a challenge to effective integration of mobile learn-
ing. Lack of teacher support affects the widespread adoption of mobile learning [4,
24].

5.7  Virtual Learning Space- Controlled Learning Environment (Closed Loop)

The virtual learning space created by the new m-learning model that provides a
new environment, based on different levels of interactivity. The model exactly means
more benefits to instructors as well as students as they will have the educational tech-
nology, the teaching/learning practice and the active learning. This will help the in-
structor in using the LMS or tools of SOL to control the learning process. When con-
ducting a course in a formal educational setting, we believe it is essential for the in-
structor to have control over various learning activities, such as course announce-
ments, assignments, assessment, and feedback to achieve a collaborative, interactive
and innovative learning environment, and then course educational objectives.

6 M-Learning Challenges in the Context of the New M-
Learning Model

Implementing an efficient M-learning project within the educational environment

is still a challenge to most of the educators due to the complex environment that in-
corporates management, pedagogical, and technological elements. Even though m-
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learning offers many important benefits, still there are number of crucial issues per-
tained to use mobile technology in education. Some of the challenges imposed by
implementing the proposed new m-learning model are addressed in the following
paragraphs:

Despite the current interest in the m-learning, there are institutional challenges. The
educational institutions need to define a clear policy, device availability, and technical
and pedagogical support in order to go for wide-scale implementation of m-learning.
The lack of support and institutional policies were cited as institutional obstacles [44,
45]. Also, the change management in most organizations is a critical challenge. One
of the most crucial challenges facing the educational institutions is fostering an m-
learning project, managing the change within the institution, since it affects all the
processes, activities and components. It also affects the people involved in the project
such as: managers, administrators, content designers, course developers, decision
makers, employees, students and instructors within the educational institution. For the
change in process to succeed, the principles of change management must be thorough-
ly applied properly [46]. It is important for educational institutions to manage such a
change with innovation, defining new policies, and creating awareness among all
involved in the upcoming m-learning implementation.

Messinger (2012) argued that teachers’ resistance to technology innovations in ed-
ucation limits the adoption of m-learning [47]. That was due to instructors’ lack of
technical knowledge as well as lack of funds for professional development programs
[48]. Tt is important to the institution to create Awareness and Teacher Readiness
Program. Also, Media Awareness Campaign (MAC) is a crucial factor of any project
to achieve success.

Regarding m-learning applications’ design and development, it is challenging to
design electronic educational content and to develop m-learning applications that
truly support teaching and learning practices. Buff (2013) stated that designing mobile
devices requires analysis and assumes knowledge of target audience from one hand
and the mobile device in which content going to be developed on the other hand. He
stressed on the design considerations and the decisions in the analysis process to
achieve m-learning effective solution [49]. The mobile device is more than just a
phone; it is equipped with various capabilities and features that can be used to en-
hance teaching and learning. These capabilities are and not limited to (camera, calcu-
lator, readers, geo-location, capture, recording, document review, sensors, internet,
search, media player, notifications, calendar, cloud storage, touch screen, messaging,
etc.). Understanding the capabilities of a mobile device will help designers and devel-
opers to explore the potentials of m-learning. However, there are some technical con-
cerns related to the device itself, which must be considered when designing and de-
veloping m-learning applications. Park (2011) listed some technical limitations relat-
ed to the physical attributes of mobile devices such as: “small screen size; insufficient
memory; limited battery; network reliability; excessive screen brightness outside;
limitation of software applications; safety and privacy” [25].

As educators are concerned of the integration of technology with various educa-
tional activities, serious considerations must be taken when designing the m-learning
applications. In order to overcome these challenges, designers and developers must
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understand the three types of design those are: the instructional design, which is an
educational design for application; the interface design, which makes the user inter-
face transparent (facilitative) and the graphic and screen design, which is the design
of the visual display. The more emphasis the developer puts on these designs, the
more useful and functional the application will be [50].

The introduction of a new technology into existing social environments having
their patterns of interaction and culture must be considered. These new technological
tools should be used accordingly, but they can also have a major impact transforming
those cultures and practices. Mobile technologies and applications challenge tradi-
tional distinctions between the new m-learning environments and the traditional class-
room learning, which generates new learning and teaching opportunities. The intro-
duction of mobile technology and its features to education has some social, cultural
and behavioral implications. Naismith et al. (2004) stressed that the informality of m-
learning represents a challenge for the traditional educational settings [31]. They be-
lieved that informality makes learning more casual in nature, which clashes with
classroom setting and hence affect its educational gains. Kadirire, (2009) also found a
drawback to mobile learning because students get distracted with their personal things
on their mobiles, which makes mobile learning activities subject to frequent interrup-
tions [32].

Al-Sharhan (2016) discussed the behavioral and social competencies, knowledge
and the cultural competencies. He stated that instructors’ role in e-learning environ-
ment is to facilitate the learning process, and he/she should play multiple roles when
interacting with learners to promote positive behaviors. He/she should possess certain
behavioral and social competencies [36]. Furthermore, the cultural considerations
increase the complexity of designing the learning interfaces due to more variables to
be added. Introducing learning applications to new culture brings many issues that
need to be investigated. Firstly, it is very important to understand the nature of the
target students’ culture and to use the findings as a basis for the design of the applica-
tion [50]. The accessibility of the mobile devices is another challenge. For successful
implementation of m-learning, students and teachers must have an access to mobile
devices [51].

Evaluating m-learning projects forms a real challenge. The evaluation is a central
activity in the lifecycle of the interactive systems design and m-learning adds addi-
tional challenges against the evaluation of both of technology and learning outcome
[52]. The evaluation takes place during the application’s production and after the
delivery. The development of evaluation strategies of education focused on the face-
to-face contact with learners in classrooms. Now, m-learning, adds complexity to the
evaluation process and forces the educational institutions to consider m-learning tech-
nical features, social norms, and pedagogical theories including learning strategies,
learning outcome, engagement, collaboration and ubiquity.

Regarding the evaluation of m-learning, Messinger (2012) stated that there was a
lack of evidence regarding effective use of mobile technologies in the classroom [47].
He believes that this will limit the widespread adoption of mobile learning. He em-
phasizes on looking at various methods to evaluate the effectiveness and asks how to
assess learning outcome. Kukulska-Hulme and Traxler (2005) urged the educators,
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the researchers, and the policy makers to integrate evaluation and quality assurance
strategies into the development and the implementations of m-learning technologies.
They demonstrated that the design, the planning, the implementation and the evalua-
tion of mobile technologies use must be integrated in order to be successful [53].

7 Case Study

The proposed integrated m-learning model has been utilized to implement the na-
tional e-learning strategy in the Ministry of Education (MOE) of Kuwait. In Kuwait,
there are 850 public schools spread across six Educational districts. The MOE caters
to around 500,000+ students spread across Kindergarten, Primary, Intermediate and
Secondary schools [54]. The following Table 1 depicts the situation at MOE Kuwait.

The MOE has launched a national e-learning project in Kuwait based on Kuwait e-
learning strategy that was developed in 2008. The implementation plan of e-learning
project was divided into three phases as follows:

* Phase- I: High schools (Year 10-12)
¢ Phase -II: Intermediate schools (Year 6-9)
* Phase- III: Primary schools (Year 1-5)

Table 1. Public Schools in Kuwait- From Central Statistical Bureau [54]

Schools | Classrooms Teachers Students
Stage
M| F M F M F M F
Kind " 0 6,33 | 20,93 | 22,19
indergarten
KGI - KG2 199 1,807
6,332 43,120
Primary 133126 | 2,91 | 3,03 | 1,37 | 21,38 | 68,85 | 74,93
Education
Year1-5 259 5,941 22,742 143,773

Intermediate | 100|106 2,17 | 2,29 | 8,33 | 10,22 | 51,42 | 55,24
Education
Year 6 - 9 206 4460 18,554 106,663

Secondary 65| 74| 1,31 | 1,66 | 5,86 | 7,42 | 28,71 | 38,58
Education
Year 10- 12 139 2,966 13,274 67,289

Phase-I have been launched in 2010 and cater for 80,500 students and teachers. In
this phase the infrastructure project, the learning gateway portal and LMS, the smart
classrooms and schools (~4500 classrooms), the teacher readiness and awareness
projects are completed and implemented to serve students of age from 9 to 12 and 139
secondary schools spread across the six Educational Districts.
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The proposed model for m-learning has been implemented in phase-I of the e-
learning project in Kuwait. The MOE distributed 80,500 one to one mobile devices
(Tablets) on students and teachers in the academic year 2015-2016. Currently, the
teacher readiness program is executed to prepare the teacher for the new era. This
program is designed by the e-learning team at MOE and international vendors.

8 Conclusions and Future Work

This work presented a new comprehensive mobile learning model in the context of
smart classrooms environment as a part of a holistic approach to implement an effi-
cient TEL Environment. The presented model is a crucial factor for a successful im-
plementation of m-learning systems against the challenges addressed in this paper.
This is because contemporary learning environments are complex, incorporate several
systems and require certain expertise and competencies to provide high-quality educa-
tion. This study also introduced a new m-learning definition which focused on con-
trolling the learning environment. In addition, some of the challenges of implement-
ing m-learning projects were discussed such as institutional design, development,
cultural, social, and evaluation of challenges. However, several future directions are
required to extend the research work towards a fruitful and efficient m-leaning sys-
tem. These directions can be categorized into two main areas. The first direction is
studying m-learning design in terms of the content, its usability, interactivity and the
evaluation process of that content. The second direction is designing an efficient
change behavior model and measuring its impact on the learning process.
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