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Abstract
In this study, we reveal and introduce new emerging technologies that gradually changing traditional educational settings.
Achievements of Information and Communication Technologies in the last several decades have made the life of millions easy
and due to these achievements education become more affordable for all levels of society. Education, being the base for these
achievements, sees a positive impact as forward-thinking technologies as adaptive learning, Augmented and Virtual Reality has
started integration in traditional education. In some of these cases, technologically assisted learning creates special learning
environments that form a new kind of educational settings that are tailored to meet the learner’s interest and learning habits. Due
to their very nature, emerging technologies are transforming the idea of learning and aim to make the learning as affordable for the
learner as possible.
Keywords: Cognitive learning, Educational technology, E-learning, Adaptive learning, Augmented and Virtual Reality,
Artificial Intelligence
_______________________________________________________________________________________________________
I.

INTRODUCTION

The ability to learn and engage in different activities in order to gain knowledge is an individual’s most marvelous quality. Learning
is a continuous process that occurs throughout a person’s lifetime which develops certain characters of an individual. In order to
define learning, it is important to understand how an individual interacts with the surrounding of his habitation and what
characteristics activate persons learning capacity. Being a continuous process with a direct connection of an individual’s
environment and habits, the learning process might get changed over a period of time producing new forms of learning.
Most textbooks define learning as a process of an individual’s behavior that is due to experience [1]. Learning is an individual
process and takes place in different forms based on learning experience, an individual’s way of perceiving, thinking, feeling and
doing. Thus learning may be defined as a change in behavior as a result of experience.
As societies get more complex, learning, in many cases, is introduced as planned, purposeful and systematic activities that
increase the level of knowledge obtained by an individual [2].
There are many different learning styles and approaches to learning. To learn effectively it is important to tailor study habits
that meet an individual’s needs and behavior. This often means choosing learning techniques that by benefiting individual’s
learning habits increases the level of information acquisition. In most cases, these techniques are subject to change over a period
of time due to constant changes in individual behavior and environment of habitation forming new approaches to learning [3]. The
evaluation of learning techniques from time to time determines if there is a need to try something new.
II. COGNITIVE LEARNING
Cognitive learning is a type of learning that is active, constructive, and long-lasting. It engages students in the learning processes,
teaching them to use their brains more effectively to make connections when learning new things. Cognitive learning first
developed by a Swiss developmental psychologist Jean Piaget, is a part of cognitive science which is an interdisciplinary field of
researchers from psychology, neuroscience, linguistics, philosophy, computer science, and anthropology that study human
intelligence and behavior, with a focus on how brain nervous systems represent, process, and transform information [4].
Piaget's (1936) theory of cognitive development explains how individuals construct a mental model of the world surrounding
them. In his study, he disagrees with the vogue idea of intelligence being a fixed characteristic to an individual. In his approach,
he considers cognitive development as a process which occurs due to biological maturation and interaction with the environment
[5].
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Piaget's theory of cognitive development explains the role that the human brain plays in helping learners understand new and
complex concepts. According to Piaget, cognitive processes such as observing, classifying, categorizing, interactivity, all play an
important role in helping an individual’s learning process.
What this means is that our ability to effectively absorb, understand, and apply certain concepts and theories is directly related
to our cognitive abilities. For instance, if learners lack a span of attention, or can’t appropriately observe an instructor conducting
a teaching activity, they are less likely to grasp the essence of what’s being taught or demonstrated. Because of its very nature,
where time and distance often separate instructors and learners, the cognitive process plays an even more important role in eLearning.
III. E - LEARNING
The rapid development of Information and Communication Technologies(ICT) and continuous population growth have emerged
a new technology which prior were restricted to lectures, talks, and physical objects, are no longer considered to be the ultimate
way of learning.
Sically assisted learning environment. Technology has changed the possibilities of teaching and learning. Classes, nce the mid1980s there is a recorded significant evolution of Computer-Assisted Learning (CAL) and Computer-Assisted Instruction (CAI)
that slowly transform the process known as traditional learning courses[6]. E-learning is the process of extending learning or
delivering instructional resource sharing opportunities, to locations away from a classroom, building or site, to another classroom,
building or site by using video, audio, computer, multimedia communications, or some combination of these with other traditional
delivery methods [7].
In other words, E-learning is the act of engaging in an educational course by utilizing electronic technologies to access and
utilize educational curriculum outside of a traditional classroom.
E-earning courses can exist in a variety of forms, using a range of technologies. Commonly used in organizations like schools
and corporations, e-learning can help learners complete education and training objectives with greater ease and flexibility than
they can with traditional classroom-based learning. E-learning courses can use a variety of techniques, including audio and video
recordings, other forms of multimedia technologies.
In most cases, technology-assisted learning creates communities that are dedicated to a process of learning, through specialized
distance learning programs and consists of users, instructors, and platforms where both users and instructors can share and gain
information related the learning program [8].
IV. ADAPTIVE LEARNING
Students enter a particular instructional setting possessing a wide variety of abilities, skills, knowledge, attitudes, and values. Some
students possess the abilities necessary for success in the instructional setting; others do not. They physically and mentally are
different, so do their preferences. Thus, adaptation to these differences in the educational environment is a necessity [9].
Based on Allen’s study, adaptive learning is a discipline of adaptive management where it is characterized as a formal iterative
process of resource management that acknowledges uncertainty and achieves management objectives by increasing system
knowledge through a structured feedback process [10].
The term adaptive learning refers to a method of online instruction that involves providing personalized learning experiences
resulting from a data-driven approach to curriculum design. This method builds on customized learning paths derived from
algorithms, course analytics, assessment data, and feedback from students and can be used both to provide remediation and to help
learners achieve mastery of content [11]. In contrast, a standard course is typically more linear and does not include customized
learning paths for students. Support for adaptive learning has been seen recently across higher education. According to a survey of
338 chief information officers and senior campus information technology (IT) officials, adaptive learning technologies have great
potential for improving student outcomes [12]. Additionally, the fact that eight universities received funding from the Association
of Public and Land-grant Universities to develop projects for the Accelerating Adoption of Adaptive Courseware Initiative further
indicates support for the use of adaptive learning methods in higher education.
Students and faculty have reported both advantages and disadvantages of adaptive learning. Adaptive learning allows students
to apply prior knowledge, gain information they need to know more quickly, and create a customized learning plan. This method
can ensure that students reach mastery before moving on and helps educators avoid "teaching to the middle," a strategy that fails
to account for advanced students or those who are lagging [11]. In an adaptive learning pilot project at the University of Central
Florida, students indicated that they spent more time on adaptive coursework as compared to work for a traditional course, but they
overwhelmingly suggested that they would take another adaptive course and that they spent their time valuably by participating in
the adaptive course [13]. There are advantages for instructors as well, as they can more easily monitor which students need
assistance, measure curriculum performance, and maximize learning outcomes, in addition to having a better sense of content areas
in which students are struggling [11]. Challenges to adaptive learning include high costs of implementation, inadequate support,
need for training, and inability to manage extensive amounts of data [13]. Implementing adaptive learning also requires time for
creating detailed curriculum mapping and content that supports learning objectives [11].
During teaching process, instructors observe that students react differently to the education system and so teaching
methodologies must adapt different teaching techniques according to the differences between students [14].
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V. MULTIMEDIA TECHNOLOGIES
Multimedia is defined as any combination of text, graphic, sound, video, and animation. Multimedia can be delivered to the user
via electronic or digital manipulated means. In order to create a good multimedia project, the integration of creative emerging
technologies is critical [15].
When the user is allowed to control what and when these elements are delivered, it becomes interactive multimedia. Interactive
multimedia can be called hypermedia. This happened when a user is provided with a structure of linked elements for the use of
navigation which triggers and enhances the cognitive thinking skills of learners [16]. With the advancement of technology in this
world, an emerging technology known as Virtual and Augmented Reality transforms the idea of traditional multimedia settings in
educational with a new emerging form of experience in which the real world is enhanced by computer-generated content.
Virtual and Augmented Reality
Virtual Reality (VR) is a term used for computer-generated environments that allow the user to enter and interact with alternate
reality known as Virtual Environment(VE). Based on [17],[18]. Virtual Reality is a technology that combines the Real-time
interactive graphics with three-dimensional models with a head-tracker, multi-sensory display technology that allows users to
immerse into a totally synthetic environment.
Augmented Reality (AR) is a variation of Virtual Reality (VR) technologies. With the use of VR technologies, a user gets
completely immersed inside a synthetic environment. While immersed, the user cannot see the real world around him. In contrast,
AR allows the user to see the real world, with virtual objects superimposed upon or composited with the real world. In Augmented
Reality computer-generated digital information (sound, video, graphics or GPS data) overlaid onto live direct or indirect physical
real-world environment, thus enhancing user’s perception of reality [19].
Because of their very nature, AR and VR technologies have found a video applications in different industries including but not
limiting advertisement and marketing, Architecture and construction, Medical and surgical, Military and Defence as well as
Educational and training [20].
Augmented Reality, in particular, shows positive outcomes in such disciplines as Natural Science, including Biology, Chemistry,
and Physics, where the learner is required to use his cognitive thinking skills the most [21].
According to [21] AR/VR technology implementations into educational and training settings have found greater interest among
governments as France, China, USA etc., particularly AR technology being under the spotlight due to its ease of implementation.
VI. ARTIFICIAL INTELLIGENCE
Artificial intelligence is a branch of computer science that aims to create intelligent applications that give machines the ability to
learn and improve without the help of humans or new programming. Artificial intelligence (AI) makes it possible for machines to
learn from experience, adjust to new inputs and perform human-like tasks [22].
Some of the activities performed by artificial intelligence include Speech recognition, Learning, Planning, Problem-solving.
Proposed by Adam Turing in the 1950s, “systems designed by a human can be intelligent”, Artificial Intelligent develops rapidly
and involves accounting database, computer games, hospital inpatient care etc [23].
Abandoned features and potentials provided by AI technology set both startups and established companies seek to integrate AI
into marketable products such as the educational domain. Educational tools enabled by AI have the potential to improve education
quality and enhance traditional teaching and learning methods. Applications of AI based education technology include the
following [24]:
Tutoring. Intelligent Tutoring Systems (ITS) engage students in dialogue, answer questions, and provide feedback.
Personalizing Learning. ITS and adaptive tutors tailor learning material, pace, sequence, and difficulty to each student’s needs.
Testing. Computer adaptive assessments adjust the difficulty of successive questions based on the accuracy of the student’s
answers, enabling more precise identification of a student’s mastery level.
Automating Tasks. AI can perform routine tasks such as taking attendance, grading assignments, and generating test questions.
Artificial intelligence is currently progressing at an accelerated pace, and this already impacts on the profound nature of services
within higher education. For example, universities already use an incipient form of artificial intelligence, IBM’s supercomputer
Watson. This solution provides student advice for Deakin University in Australia at any time of day throughout 365 days of the
year (Deakin University 2014)[25]
VII. CONCLUSION
From ancient times through modern societies of the 21sth century, education was and will be a powerful tool that aims to transform
the lives of millions. Like any other industry so the learning and knowledge delivery sector has gone through an indescribable
transformation. Human achievements in modern ICT systems have allowed development of such technologies that assist learners
to acquire knowledge as in traditional learning environments as well as creating a new learning society where learners can access
knowledge for ease of the convenience. To this date, the implementation of emerging technologies into learning environments
shows a positive outcome that has a beneficial impact on the global economy in general.
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