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Abstract

Guidance work is needed to learn about the current state of e-learning and to guide
future research. In recent studies, e-learning environments appear to be under different
headings in recent years. These new topics are mainly aimed at providing an up-to-date
explanation on e-learning in this section. New trends in e-learning will be covered under
artificial intelligence (AI), micro credentials, big data, virtual and empowered reality,
blended learning, cloud e-learning, gamification, mobile learning, Internet of things,
and online video. With this study, it is aimed to shed light on the concept of e-learning.
In addition, e-learning environments focus on new possibilities for learners. Everyday,
e-learning environments bring out new antagonistic concepts. As these new concepts
rapidly entered our lives, they began to become indispensable materials in the field of
education. New e-learning environments are being used as platforms that are related to
each other. They essentially support the concept of e-learning.

Keywords: e-learning, learning technology, new trends in e-learning

1. Introduction

As in many subjects, new concepts of technology entered our life in education. The increase
in the number of students, technological developments, new learning theories and personal
needs have led to the introduction of these concepts into our lives. Moreover, these concepts
have undoubtedly brought along interdisciplinary studies. In recent years, rapid and low-cost
Internet technology and technical developments in information technologies (IT) have also
been supporting this process. The development of this process certainly ensured the forma-
tion of new ways of learning about e-learning.
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2 Trendsin E-learning

E-Learning is a computer-based educational tool or system that enables you to learn any-
where and anytime [1]. e-Learning strategies are spreading to include different education
sectors. In this regard, learners indicate that e-learning has made education effective. It is also
stated that the most basic benefit of e-learning is flexibility [2]. e-Learning can be considered
as a motivation factor in terms of self-efficacy. Students can organize their motivations on
e-learning themselves [3]. e-Learning also serves institutions and organizations that want to
provide consistent education in more than one place [4].

How can we tell the difference between traditional learning and e-learning? Traditional edu-
cation is a way for the teacher to present the learning material to the students in the class. The
main difference between e-learning and class-based learning is the way in which education is
transmitted. In fact, this is a very basic difference. In traditional learning, the teacher can fully
control the learning environment by adapting it and, if necessary, changing it. In traditional
learning, the teacher’s ability, personality, quality, adaptation to the learning situation, and
the creation of course material affect the learning-teaching performance [5, 6].

1.1. What are the new e-learning trends?

New focus of e-learning environments is to identify the content area and individualization.
In this sense, learners will be included in different e-learning environments. A personal appli-
cation can be made to be a candidate. In addition, content is rapidly increasing in our time.
For this reason, new e-learning materials for learners need to be developed. The e-learning
environments that have recently taken place in our lives are artificial intelligence (AI), micro
credentials, big data, blended learning, virtual and empowered reality, cloud e-learning,
gamification, mobile learning (m-learning), Internet of objects, and online video titles. These
new e-learning trends offer significant benefits, such as creating the best education and devel-
opment plan, creating it in a flexible environment, and creating and maintaining a personal
learning environment and continuity.

2. Overview of new e-learning trends

Let’s take these new e-learning trends in turn. Let’s also look at the benefits of these e-learning
environments in terms of learners.

2.1. Artificial intelligence

It is necessary to ignore the individual differences of learners without learning. It is imperative
to configure the learning environment and personalize teaching for each user. Artificial intel-
ligence algorithms are used to design e-learning environments that will be created in this way.

New technologies are now seen as complementary support, not as core techniques of edu-
cational practice. The use of artificial intelligence (Al) techniques is beneficial to learners in
this sense [7]. Artificial intelligence (AI) operating systems, programming languages, and
modern software are realized through computer science. Artificial intelligence (Al) is linked
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to “mainstream” computer science studies, time-sharing, interactive interpreters, linked list
data types, automatic storage management, and so on. Some of the key concepts of artificial
intelligence are object-oriented programming and graphical user interfaces and integrated
program development environments. Artificial intelligence (Al) is in the pattern with evolu-
tional algorithms, fuzzy logic, and neural networks concepts [8, 9].

Education and artificial intelligence (AI) are two sides of the same medal: education helps
learners learn and expand the accumulated knowledge of a society, and artificial intelligence
(AI) provides techniques for understanding the mechanisms underlying thought and intel-
ligent behavior. Because of this, today’s artificial intelligence-assisted e-learning scenarios are
widely used by educational institutions to provide better teaching and learning experiences
throughout their training activities. Artificial intelligence (AI) leads to the development of a
wide range of artificial intelligence tools as theory and practice. Sometimes, these tools, work-
ing under the guidance of a human being and sometimes without an external guide, can solve
or help solve a growing number of problems. Artificial intelligence (AI) has produced many
important results for students, teachers, the general education system, and societies over the
past 50 years (Figure 1) [10-12].

2.2. Micro credentials

In education, teachers need to create experiences for students and to experience competence-
based learning. Micro credentials can help teachers build personalized, competency-based
learning paths and be recognized for a wide range of valuable and important learning experi-
ences. More demand for micro credentials learning plays a central role in how the learner will
be presented and evaluated. Micro credential is a focused, short delivery based on competency.

Artificial

Intelligence

Figure 1. What contributes to artificial intelligence? [13].
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Students will receive “deep” knowledge of a specific topic and will show the application of
this knowledge [14, 15].

The micro credential is not a single-size fit, it is personalized instead. The micro credential
honors the fact that all training professionals and students need something different. And
with digital tools, this learning can take place anytime and anywhere [16]. Micro credential
offers a strategy for teachers to expand their learning and to confirm and accept recognition
as they progress through vocational learning. One of the reasons why micro credential is
attractive is that it divides complex teaching skills into basic pieces. Trainees can develop
and demonstrate competence at the beginning of each instruction and then link these skills
to master competence in complex skills. Teachers can choose which skills or which parts of a
skill they will most benefit from professional practice and demonstrate competence by offer-
ing what they can do [17].

2.3. Big data

Recent developments in database technologies have made it possible to accumulate and
maintain large and complex amounts of data from many forms and from multiple sources. In
addition, this complex data is meaningful, and there are analytical tools that can transform
the mold. These tools are called big data. It is very important to put teachers into “big data”
discussions, because they are the ones that will provide the progress in research and analysis.
The projects that teach teachers about which pedagogical techniques are most effective, or
how they have changed the way students learn, make it possible for instructors to do a bet-
ter job. Adapting education to individual students is one of the greatest benefits of technol-
ogy, and great value helps teachers personalize their learning. In this sense big data holds an
important place in education (Figure 2) [18, 19].

OData Visualisation
OData Analysis

OData Collection

Figure 2. Three essential stages of big data [19].
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Student data collected by online learning systems are examined to develop predictive models
by applying educational data mining methods that classify or relate data. These models play
a key role in shaping adaptations or interventions based on model predictions, to promote
adaptive learning systems that can be used to inform learners outside academic services to
support what they can learn or to modify student experiences. Two areas specific to big data
use in education can be mentioned. One of them is educational data mining and the other is
learning analysis [20, 21]. Big data enables a wide variety of data sources to be added, allow-
ing analysis of these various data types. Analytical and predictable options are expanding.
This allows for better progress in education [22, 23].

2.4. Virtual and empowered reality

With the use of technologies such as virtual and empowered reality, students can be more
visually aware of their classmates and chat with them in real time. They can get immediate
feedback from their teachers and get the feeling of being in the same spot with their peers
despite their remote physical location. These shared virtual environments also facilitate simul-
taneous viewing of classroom learning materials and allow group discussions of learning con-
tent to be shared at the same time. The use of the virtual reality environment in education and
training, which brings many innovative advantages to people of all ages, is impressive [24, 25].

The greatest advantage of using virtual reality to teach purposes in the field of education is
that it is highly motivating. In terms of their use in the field of education, for example, when
modeled in a molecule virtual and empowered reality, students can examine it in detail and
become familiar with molecules, wander, and parts. Virtual and empowered reality allows an
object to be examined from a certain distance and shows the whole rather than a piece. The
virtual and empowered reality model of a neighborhood offers a different perspective to the
connections between residents, buildings, streets, and open spaces [26].

It is also possible to interact based on cooperation with virtual and empowered reality.
Therefore, virtual environments also increase the interaction and cooperation between stu-
dents. These advantages increase student participation by using engaging experiences,
reducing attention distractions, and creating positive attitudes when students receive better
feedback to easily reach their learning goals [27].

2.5. Blended learning

Blended learning is a case in which a lesson takes place partially online and partly in other
ways. In other words, students learn what they learn online in face-to-face environments. In
addition, students have control over their own speed. Some researchers believe that this link
between a method in a field or in the subject should be included in the definition and the basis
for blended learning [28].

Blended learners have a lot to contribute to the field of education. Blended learning enables an
enhanced learning experience by enabling various learning environments. It encourages rein-
forcement. It increases the accessibility of learning materials. It helps create a sense of com-
munity and cooperation through forums to share collaborative and communication platforms
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and learning experiences. Blended learning models center the student learning process and
benefit from the power of technology to create learning environments that are more compel-
ling, effective, and successful [29, 30].

Blended learning is a concept framing the teaching learning process that includes teaching
supported by face-to-face and information technologies. Blended learning includes direct
teaching, indirect teaching, collaborative teaching, and individualized computer-aided learn-
ing concepts [31].

Benefits of blended learning are as follows (Figure 3) [32]:

* Expands the areas and opportunities available for learning
* Supports course management activities
* Supports the provision of information and resources to students

¢ Interacts and motivates students through interaction and collaboration

2.6. Cloud e-learning

The day-to-day growth of data hosting and data processing services on the Internet has
enabled the creation of a new concept. Cloud computing for operating companies in various
areas such as planning and correction helps to meet the increasing demand. Cloud comput-
ing is a promising infrastructure that provides computing and storage resources as a service.
Cloud computing can provide services at anytime/anywhere that are accessible from any
device from where the users’ services or applications are located. All of this and more will be
the responsibility of cloud computing [34, 35].

A learning cloud is a cloud computing technology in the field of e-learning, a future e-learn-
ing infrastructure, including all hardware and software computing resources to deal with
e-learning. After virtual computing resources, they can be services for renting computing
resources of educational institutions, students, and businesses (Figure 4) [34].

- O
BLENDED
Face to Face LEARNING online

Learning Learning

Figure 3. Blended learning [33].
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Figure 4. e-Learning services using cache management and cloud computing [36].

2.7. Gamification

Gamification is developing as an academic concept. To achieve this, we need to determine
whether the existing gamification structures of the period are significantly different from
the research areas and how to relate this to existing sites. Gamification offers new research
opportunities. Gamification is the use of game design elements in out-of-game contexts [37].
Gamification is used to motivate gamers to participate in a specific context. In other words,
it is the application of fun layers. Most of the existing gamification applications seem to be
focused on offering points and rewards to motivate users. Gamification can be a new term.
However, game-thinking and game mechanics ideas are not entirely new. These concepts
were already used in problem-solving [38, 39].

Gamification is involved in e-learning. In this sense, gamification is the use of a pedagogical
system developed in game design but applied in a nonplay context. Game, scoring, level,
rosette, or game mechanics are also included in gamification. These are applied in the manner
in which a course or module is taught. Game-based learning or play is sometimes used inter-
changeably. However, they both actually indicate two different pedagogical methods. Game-
based learning asks students to play in games designed to enhance their learning rather than
integrating the principles of game design into standard classroom instruction. Besides focus-
ing on playing games, they can also be of interest to anyone who wants to introduce game-
based learning to their teaching. The addition of game features to learning environments may
contribute to the less motivated students” own learning processes and their interactions with
other learners (Figure 5) [40, 41].
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Figure 5. The relevance of serious games, gamification, and playful interaction [37].

2.8. Mobile learning (m-learning)

Today, many technological devices are manufactured in portable form and used by people.
These devices shape the daily lives of users differently. Until recently, mobile devices were
limited to social communication, and there were few people using it pedagogically. At pres-
ent, the teaching technology delivered through mobile technology is mostly social and eco-
nomic (Figure 6) [42].

Students can control where and when they want to learn. In addition, all people have the right
to access learning materials and information to raise their quality of life, regardless of where
they live, their status, and their culture. Mobile learning through the use of mobile technology
allows learners to access learning materials and information where they want it. Students do
not have to wait a certain amount of time or go to one place to learn. With mobile learning,
students are empowered to learn from where they want. They can use wireless mobile tech-
nology for learning where they can access learning materials. In this sense, smartphones, tab-
lets, laptop computers, and other mobile devices are great opportunities for learning mobile
to offer new and exciting educational experiences. Mobile learning focuses mainly on the
development of mobile applications and software platforms used to create digital content
in the form of digital textbooks for e-learners and access to educational resources through
mobile devices [43—45].

2.9. Internet of things

The Internet of things (IoT) refers to a kind of network that connects everything with the
Internet based on prescribed protocols, through information-sensing equipment that conduct
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Figure 6. The three concepts of mobile learning [42].

information exchange and communication to provide intelligent recognition, positioning,
monitoring, and management. With the advent of the Internet of things (IoT), Internet con-
nections now extend to the physical objects that are not computers in the classical sense and
actually serve many other purposes [46, 47].

The purpose of the Internet of things (IoT) is to ensure that things are connected to any-
thing, any place, any person, any way/network, and any service in an ideal way. With the
Internet of things (IoT), three main reasons are (1) a common understanding of users and
devices, (2) software architects, and (3) distributed communication networks for process-
ing and communicating where contextual information is relevant, providing analytical
tools aimed at autonomous and intelligent behavior. With these three main reasons, intel-
ligent connection and context sensitive calculation can be realized. The convergence of
wired and wireless control, communications and information technologies that connect
many new technologies, various subsystems, and those operating under a jointly man-
aged and intelligently controlled platform is concerned with the Internet of things (IoT)
(Figure 7) [48-50].

2.10. Online videos

Considering the increase in online education, it is important that students have easier
access to video content and user familiarity. It is about the participation and use of video
content and achievements of students and instructors in video environments. Online vid-
eos have the same content and subject matter as lesson conferences, labs, assignments, and
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Figure 7. Internet of things (IoT) [51].

exams. In addition, online videos are portable so that a student can connect at anytime. The
student can work at this rate at the speed of individual learning. Course processing method
is slower and step by step than classroom courses [52, 53]. Video material can be used to
enhance learning resources by showing real-life scenarios, explaining concepts, observing
social groups, and acting as triggers for discussion. They can also bring learners” expertise
and perspectives into their learning experience and inspire them to debate and learn by
bringing them to life [54].

Although the impact of video and multimedia technologies on educational output is an ongo-
ing research area, the pedagogical impact of a video can be summarized in three basic con-
cepts [55]:

1. Interaction with content (the student is interested in visual content, orally, taking notes or
thinking or applying concepts).

2. Engagement (the student is connected to the visual content, whether it is voluntary or real
time, drawn by the video).

3. Knowledge transfer and memory (student concepts can be better remembered and re-
tained in other teaching contexts).
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3. Conclusion

This study tried to give information about the current status of e-learning. Although the con-
cept of e-learning has become a new concept in the field of education, it has made rapid prog-
ress. In addition to the rapid progress of e-learning, many new concepts have also gained a
lot of literature. These concepts are listed in this study as follows: artificial intelligence, micro
credential, big data, virtual and empowered reality, blended learning, cloud e-learning, gami-
fication, mobile learning, Internet of things, and online video. These new e-learning trends
are explained in this study. In addition, the innovations provided by learners to e-learning
environments are explained.

Each of the e-learning environments comes to the forefront with its different features. These
concepts are included in the literature under different study titles. But looking at the litera-
ture, it is seen that the new trends in e-learning progress step by step. Each new trend actually
supports the e-learning environment. For example, with blended learning, online learning
and classroom learning are taught. In this way, learners’ perception of their learning functions
in the most appropriate environment is ensured [56, 57]. Cloud e-learning environment is
used to support e-learning environments. e-Learning environments enable identity manage-
ment, services, data security, application, and resources to be controlled [58]. New e-learning
trends are new concepts that support e-learning with different features in this way. These
concepts will quickly take place in education in the coming period.

Researchers in the field of new trends in e-learning can conduct research on ten new topics
mentioned. Theoretically, more theoretical studies are observed. So, researchers can be found
working in the field of application. New trends support each other as explained in this study.
That is why researchers can work with new trends together in a related way. For example,
gamification and virtual and empowered reality can work together. Or, artificial intelligence
and micro credential issues can work together. It is thought that collaborative work to be done
in this way may be more effective. In the new era, researchers can suggest that new e-learning
environments should be addressed in education rather than in class applications of e-learning.

Author details

Fatih Cagatay Baz
Address all correspondence to: fatihcagataybaz@gmail.com

Osmaniye Korkut Ata University, Turkey

References

[1] Epignosis LLC. E-Learning Concepts, Trends, Applications. 2014. Available from: https://
www.talentlms.com/elearning/

11



12 Trendsin E-learning

[2]

3]

[5]

[6]

[9]

[10]

[11]

[14]

[15]

[16]

Childs S, Blenkinsopp E, Hall A, Walton G. Effective E-learning for health professionals
and students barriers and their solutions. A systematic review of the literature findings
from the HeXL project. Health Information and Libraries Journal. 2005;22(2):20-32

Park SY. An analysis of the technology acceptance model in understanding university
students’” behavioral intention to use e-learning. Educational Technology & Society.
2009;12(3):150-162

Welsh ET, Wanberg CR, Brown KG, Simmering MJ. E-learning: Emerging uses, empiri-
cal results and future directions. International Journal of Training and Development.
2003;7(4):245-258

Georgiev TS, Georgieva E, Smrikarov A. M-learning — A new stage of e-learning. In:
International Conference on Computer Systems and Technologies. Rousse, Bulgaria.
17-18 June 2004

Aslan O. New way of learning: E-learning. Firat University Journal of Social Science.
2006;16(2):121-131

Andriessen ], Sandberg J. Where is education heading and how about AI? International
Journal of Artificial Intelligence in Education. 1999;10:130-150

Russell S], Norvig P. Artificial Intelligence A Modern Approach. Upper Saddle River,
New Jersey: Prentice-Hall, Inc. and Pearson Education, Inc.; 1995

Ziaaddini M, Tahmasb A. Artificial intelligence handling through teaching and learn-
ing process and it’ s effect on science — Based economy. International Journal on Soft
Computing, Artificial Intelligence and Applications (IJSCAI). 2014;3(1):1-7

Woolf BP, Lane HC, Chaudhri VK, Kolodner JL. Al grand challenges for education.
Intelligent Learning Technologies, Al Magazine. Special Issue. 2013:1-22

Kose U, Arslan A. E-learning experience with artificial intelligence supported software: An
international application on English language courses. GLOKALde. 2015;1(3):61-75.
ISSN 2148-7278

Moursund D. Brief Introduction to Educational Implications of Artificial Intelligence.
2006. Available from: http://darkwing.uoregon.edu/~moursund/ Books/AIBook/index.htm

TutorialsPoint. Artificial Intelligence. 2015. Available from: https://www.tutorialspoint.
com/artificial_intelligence/artificial_intelligence_tutorial.pdf

Priest N. Digital Badging and Micro-Credentialing. 2017. Available from: http://boston-
beyond.org/wp-content/uploads/2016/06/Digital_Badging Paper NMEF.pdf

Staub D. Micro credentials, digital badges-motivating students and reshaping voca-
tional education. In: 2" International Vocational Education and Training Symposium in
Higher Education. Ankara. 12-14 October 2017

Moraine K. Micro Credentials, Personalizing the Learning of KM Educators. 2017.
Available from: https://www.kmsd.edu/cms/lib/WI101919005/Centricity/Domain/240/
KMSD%20MC_Flyer.pdf



[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

New Trends in e-Learning
http://dx.doi.org/10.5772/intechopen.75623

DemonteJ. Micro-Credentials for Teachers What three Early Adopter States Have Learned
So Far. American Institutes for Research. 2017. Available from: https://www.air.org/
sites/default/files/downloads/report/Micro-Creditials-for-Teachers-September-2017.pdf

West DM. Big data for education: Data mining, data analytics, and web dashboards.
Governance Studies at Brookings. Washington: The Brookings Institution; 2012. https://
www.brookings.edu/wp-content/uploads/2016/06/04-education-technology-west.pdf

Daniel B. Big data and analytics in higher education: Opportunities and challenges.
British Journal of Educational Technology. 2015;46(5):904-920. https://onlinelibrary.
wiley.com/doi/pdf/10.1111/bjet.12230

Prakash BR, Hanumanthappa M, Kavitha V. Big data in educational data mining and
learning analytics. International Journal of Innovative Research in Computer and Com-
munication Engineering. 2014;2(12):7515-7520

Bienkowski M, Feng M, Means B. Enhancing Teaching and Learning Through Edu-
cational Data Mining and Learning Analytics: An Issue Brief. U.S. Washington, D.C.:
Department of Education Office of Educational Technology; 2012

Drigas AS, Leliopoulos P. The use of big data in education. International Journal of
Computer Science Issues. 2014;11(5):58-63

Mayer-Schonberger V, Cukier K. Learning with Big Data the Future of Education.
Boston, New York: An Eamon Dolan Book Houghton Mifflin Harcourt; 2014

Monahan T, McArdle G, Bertolotto M. Virtual reality for collaborative E-learning.
Computers & Education. 2008:1339-1353

Papagiannakis G, Argento E, Baka E, Maniadakis M, Trahanias P. A virtual reality
brainwave entrainment method for human augmentation applications. Foundation for
Research and Technology — Hellas (Forth) Institute of Computer Science. 2015

Pantelidis VS. Reasons to use virtual reality in education and training courses and a
model to determine when to use virtual reality. Themes in science and technology. Edu-
cation. 2009;2(1-2):59-70

Gutierrez JM, Mora CE, Diaz BA, Marrero AG. Virtual technologies trends in education.
EURASIA Journal of Mathematics Science and Technology Education. 2017;13(2):469-486

Staker H, Horn MB. Classifying K-12 Blended Learning. Innosight Institute; 2012.
pp- 1-17. https://www.christenseninstitute.org/wp-content/uploads/2013/04/Classifying-
K-12-blended-learning.pdf

Aborisade PA. Blended learning in English for academic purposes courses: A Nigerian
case study. In: Tomlinson B, Whittaker C, editors. Blended Learning in English Language
Teaching: Course Design and Implementation. London: British Council; 2012

Watson J. Blended Learning: The Evolution of Online and Face-to-Face Education from
2008-2015. International Association for K-12 Online Learning. 2015. https://www.inacol.

13



14 Trendsin E-learning

[31]

[32]

[33]

[34]

[35]

[36]

[37]

[38]

[39]

[40]

[41]

[42]

[43]

[44]

[45]

org/wp-content/uploads/2015/07/iNACOL_Blended-Learning-The-Evolution-of-Online-
And-Face-to-Face-Education-from-2008-2015.pdf

Sharma L, Dangwal KL. Blended learning: An innovative approach. Universal Journal of
Educational Research. 2017;5(1):129-136. DOI: 10.13189/ujer.2017.050116

Bath D, Bourke J. Getting Started with Blended Learning. Griffith Institute for Higher
Education; Griffith University, Australia. 2010

Blended Learning Solutions, Swift e-Learning Services. 2017. Available from: http://
www.swiftelearningservices.com/blended-learning-solutions/

Riahi G. E-learning systems based on cloud computing: A review. In: The 2015
International Conference on Soft Computing and Software Engineering (SCSE 2015).
California: University of California, Berkeley; 2015. pp. 352-359

El-Ala NSA, Awad WA, El- Bakry HM. Cloud computing for solving E-learning prob-
lems. International Journal of Advanced Computer Science and Applications. 2012;
3(12):135-137

Khaleel M, El-Bakry HM, Saleh AA. Developing e-learning services based on cache strat-
egy and cloud computing. International Journal of Information Science and Intelligent
System. 2014;3(4):45-52

Deterding S, Khaled R, Nacke L, Dixon D. Gamification: Toward a definition. In: Conference:
CHI 2011 Gamification Workshop Proceedings. Vancouver BC, Canada. 7-12 May 2011

Nicholson S. Exploring the endgame of gamification. In: Fuchs M, Fizek S, Ruffino P,
Schrape N. Rethinking Gamification. Meson Press; 2014. pp. 289-303

Zichermann G, Cunningham C. Gamification by Design. Canada: O’Reilly Media, Inc;
2011

Schwartz M. Instructional Design and Research Strategist. Learning & Teaching Office;
2017. Available from: http://www.ryerson.ca/lt

Glover I. Play as you learn: Gamification as a technique for motivating learners. In:
Herrington], CourosA, Irvine V, editors. In: Proceedings of World Conference on Educational
Multimedia, Hypermedia and Telecommunications; 2013. Chesapeake, VA: AACE
(1999-2008); 2013

El-Hussein MOM, Cronje JC. Defining mobile learning in the higher education land-
scape. Educational Technology & Society. 2010;13(3):12-21

Ally M. Mobile Learning Transforming the Delivery of Education and Training. Edmon-
ton: AU Press; 2009

McQuiggan S, Kosturko L, McQuiggan ], Sabourin J. Mobile Learning: A Handbook for
Developers, Educators, and Learners. North Carolina: SAS Institute Inc.; 2015

Shuler C, Winters N, West M. The Future of Mobile Learning Implications for Policy
Makers and Planners. Paris: United Nations Educational Scientific and Cultural Organi-
zation; 2013



[46]

[49]

[51]

[52]

[57]

[58]

New Trends in e-Learning
http://dx.doi.org/10.5772/intechopen.75623

Patel KK, Patel SM. Internet of things-IOT: Definition, characteristics, architecture,
enabling technologies, application & future challenges. International Journal of Engi-
neering Science and Computing. 2016;6(5):6122-6131

Macaulay J, Buckalew L, Chung G. Internet of Things in Logistics. Troisdorf: DHL
Customer Solutions & Innovation; 2015

Vermesan O, Friess P, Guillemin P, Sundmaeker H, Eisenhauer M, Moessner K, Gall FL,
Cousin P. Internet of things strategic research and innovation agenda. In: Vermesan O,
Friess P, editors. Internet of Things — Converging Technologies for Smart Environments
and Integrated Ecosystems. Aalborg-Denmark: River Publishers; 2013. pp. 7-151

Gubbi ], Buyya R, Marusic S, Palaniswami M. Internet of things (IoT): A vision, archi-
tectural elements, and future directions. Future Generation Computer Systems. 2012;
29(7):1-28

Mohammed ZKA, Ahmed ESA. Internet of things applications, challenges and related
future technologies. World Scientific News. 2017;67(2):126-148

Internet of Potatoes, Hot Internet Topics. 2017. Available from: https://www.pei.com/2016/
08/internet-of-potatoes/

Draus PJ], Curran MJ, Trempus MS. The influence of instructor-generated video content
on student satisfaction with and engagement in asynchronous online classes. MERLOT
Journal of Online Learning and Teaching. 2014;10(2):240-254

Brecht HD. Learning from online video lectures. Journal of Information Technology
Education: Innovations in Prectice. 2012;11:227-250

DLF Teaching Development Team. Using Audio and Video for Educational Purposes.
2014. Available from: http://www.deakin.edu.au/__data/assets/pdf_file/0003/179013/
Modules_1-4_Using_audio_and_video_for_educational_purposes-2014-02-28.pdf

Greenberg AD, Zanetis J. The Impact of Broadcast and Streaming Video in Education.
Wainhouse Research; 2012. https://www.cisco.com/c/dam/en_us/solutions/industries/
docs/education/ciscovideowp.pdf

Baz FC, Tetik E. The use of blended teaching model with adaptive online learning envi-
ronment and student expectations. International Journal of Scientific and Technological
Research. 2015;1(4):22-26

Jeffrey LM, Milne J, Suddaby G, Higgins A. Blended learning: How teachers balance
the blend of online and classroom components. Journal of Information Technology
Education: Research. 2014;13:121-140

Radenkovic B, Depotovic-Zrakic M, Bogdanovic Z, Vujin V, Barac D. Harnessing cloud
computing infrastructure for E-learning services. Electronics and Energetics. 2014;
27(3):339-357

15



ntechOpen

ntechOpen



