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Abstract: - Online education is an emerging paradigm with enormous potential and challenges in this multi-
model education environment. It is extremely flexible relative to the traditional onsite educationa system
which is rigid, time-constrained and one-size-fits-all mode of delivery.This emerging online education
paradigm can be described by a number of highly desirable best practices that makes learning effective and
permanent. Creation of the content and the use of technology are two key elements, and the instructor can
make this a success by understanding his or her new role and how and what to deliver to promote and
encourage self-learners. Success or failure of online education depends on understanding these best practices
and their proper implementations in the creation and delivery of the content, with the potentia to make online
education as effective as, or more effective than, onsite in-person traditional education.This paper describes
the emerging important role of the instructor in this environment where learning happens, and the
ramifications of this new instructor’s role on the changing education paradigm.

Key-Words:- Adaptive education, Big Data, learner centered paradigm,MOOCs, online learning technol ogy,
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1 Introduction [4lwhere learners are viewed as information

How does learning take place? Is the teacher constructors who continuously form their own
somehow instrumental in getting this to happen? representations of reality, where new information is
The traditiona established school of thought ~ connected to and understood based on prior
suggests that the teacher makes learning happen. knowledge. The final existing paradigm mentioned
This is based on theories in the literature [1]that ~ here is the humanism paradigm founded by
have emerged over the last century. These theories ~ Abraham Maslow, Carl Rogers and others. This is
fal into one of several categories. Behaviorism  Pased on the idea that leaming is a personal act to
perspective founded in the early 20 century by fulfill one's potential. It is student centered and
John B. Watson is based on stimulus response [2], ~ Personal, facilitated by teachers, with the goal of
and suggests that behavior is caused by external developing _self-actu_allzed people in a cooperative
stimuli, and not by the internal mental states or ~ @nd supportive environment [5-6]. Understanding
consciousness. Based on this, learning may be and practicing these theories the instructor today
reinforced by praises or punishments. This works with the learner and makes the learning take
paradigm was effectively replaced by the cognitivis ~ Place.

paradigm founded in the 1960s by Noam Chomsky Availability and use of technology today has
[3]. Here, learners are viewed as information opened up enormous potential in teaching. Online
processors who are not programmed to merely course design gives instructors the opportunity to
respond to externa stimuli; rather learners are make the content more personalized, where the
rational beings whose actions are a result of  |€arnerscan work at their own pace, thus removing
thinking. Another paradigm, the constructivism the time constraint in the learning process. This
paradigm, was proposed by John Dewey, Jean research suggests that the ability to reflect and think
Piaget, Jerome Bruner, Lev Vygotsky and others criticaly is a powerful practice for the students to
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learn. This needs to be promoted and encouraged.
Course content needs to be designed to assist and
help learners reflect and think critically. Currently,
online education can be characterized by a number
of highly desirable best practices, and promoting
learner reflective and critical thinking is an
important practice to help the learners understand
the content. Success of online education depends on
these best practices and their  proper
implementation, with the potential to make online
education as effective as, or more effective than,
onsite education. This paper describes the potentia
of promoting learner reflective and critical thinking
skills and examines its effects on the
emerginginstructor’srole.

Today's available and improving technologies
are introducing a new paradigm shift in learning. It
is enabling us to understand the power of learner
reflection and critical thinking without the time
congtraint inherent in the face-to-face classroom
learning environment. Theclassroom-based
education restricted by time, space, and cost has
made it difficult, if not impossible, for over ahillion
people worldwide from having access to quality
education[7-8].The internet and other technologies
are helping us deliver materials and information by
alternative methods for online education, and thisis
changing the concepts of time-space-cost oriented
education. These benefits hold great potentia and
new opportunities for online education that can
create a more universal approach to teaching and
learning. The one-size-fits-all teaching model where
all students are expected to learn the same way is no
longer necessary. Sir Ken Robinson, in his TED talk
“Bring on the Learning Revolution”, suggested that
a major transformation is required in the way we
teach [9]. We have the opportunity and the
technology, and now the challenge is to implement
this transformation.

Minimally Invasive Education (MIE) was
introduced by Mitra in 2000 [10].This is a
pedagogic method, deriving itsname partly from the
medical term 'Minimally Invasive Surgery' [11-13].
The concept of MIE was formed over time,based on
observations and educational experiments conducted
a the Nationa Institute of Information
Technology(NIIT), Indig[10].The observation was
that groups of children learnt to use computers on
theirown, irrespective of where they were. If
computers are provided to students in a safe, public
location, this learning will happen.This method of
acquisition of knowledge does not depend on
thepresence or the availability of schools or
teachers. Also, this issignificantly less expensive
thantraditional methods of computer education.
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Therefore, in thosecircumstances where schools and
teachers are absent, MIE learning stationsare an
adequate substitute. Countries, cities or locations hit
by natural disasters or war, or places affected by
economic or socia problems, are candidates to
benefit quickly and reiablythrough such self-
learning methodg[12-14)].

This research focusses on variousaspects of this
new paradigm shift and the emerging role of the
instructor in this environment. This is based on the
fact that online education has no time constraint and
the learner has the opportunity to reflect and think
critically to understand the concepts at his or her
own pace. Furthermore, group discussions promote
reflective and critical thinking and the available
online technology gives us the e ements that enable
creating geographically dispersed groups. This
learner reflection and the skill necessary to think
critically needs to be encouraged and promoted by
educators, content providers and facilitators, thus
enabling and encouraging learners to take
responsibility for their own learning.

2 Opportunitiesin the New Paradigm
Technology has created, and continues to create,
enormous opportunities in education. Critical
thinking encompasses a set of thinking and
evaluation skills with the objective of reaching
some desirable outcomes. Reflective thinking, on
the other hand,involves the process of making
judgments about what has happened. Reflective and
critica  thinking is criticaly important in
encouraging learning during problem-solving
situations asthis provides learners with an
opportunity to pause and evaluate aternatives and
also think about how they actualy solve problems
and how andternative is appropriate for achieving
their goal. Encouraging learners to think about what
and how they are learning can promote
understanding.

Creating online learning opportunities that
include self-assessments and self-evaluation are
some ways to support reflection and critica
thinking.This  section  describes the main
opportunities that the online technology offers that
may be used by the instructor to promote reflection
and critical thinking in learners.

2.1 Sharing Abundant Resour ces

Technology has brought us an unprecedented ability
to share resources for learning. Peer reviewed
teaching and learning resources are available for
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free in most disciplines and can be found directly on
the internet. An excellent example is the
Multimedia Educational Resources for Learning and
Online Teaching at http://www.merlot.org. Another
popular site is the Khan Academy at
www.khanacademy.org, started by Salman Khan,
containing thousands of short video lessons on
varied topics. Harvard University has produced a
collection of online academic and learning
resources with the goal of making educationa
content available to aglobal audience.

Although creating and distributing content has
become significantly easier and more efficient, the
challenge for educators and content providers now
is to include the most appropriate and useful
meaterial in their online courses to avoid information
overload. These materials will enable students to
learn topics in the most effective and learner
specific manner. Learners today are increasingly
tech savvy and expect information to be available
on different platforms. The ability to browse and
learn on their own has become a growing
expectation for many digita students. Lastly,
making the learning process interesting and the
learning more permanent has become the goal for
many online courses.

2.2TechnologyBased EducationPlatform
Availability of technology is playing animportant
rolein creating opportunities in online education. In
addition to desktops, laptops, internet, tablets, cell
phones and other products and services, learners
today have easy access to the cloud technology,
virtua classrooms, virtua machines, simulators,
emulators, and other products that are enabling
learners to try new concepts, not only in a
theoretical form, but aso in a hands-on learning
modality. Students are able to validate their
solutions, try innovativemethods and confirm their
theoretical conclusions with immediate feedback in
a very non-threatening environment. This
encourages creativity and thinking out-of -the-box,
and that encourages reflection and critical thinking.
Virtual ingtruction is a new form of pedagogy
which is creating a desire to learn amongmore and
more learners. Social media adoption, combined
with the Web capabilities is bringingnew and
exciting capabilities to the future of online
education. Working with Big Data is slowly but
surely becoming a value-add for learners in this
education platform. In addition, having access to
Massive Open Online Courses (MOOCs) has
opened up more opportunities for learning. The
emerging and important task now is the careful
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selection and use of the appropriate technologies in
such a way as to avoid information overload for
learners.

2.3 Availability of Content and References
Access to education has always been a challenge for
students with disabilities. The readily available
online instructiona materials have created new
opportunities for accessibility in higher education.
However, despite the rising numbers of students
with disabilities in higher education, colleges and
universities have not ensured accessibility of online
learning environments for all students [15]. The
encouraging news is that this availability of learning
experiences and content for learners who cannot or
choose not to attend faceto-face classes is
increasing. Federal law, including the Rehabilitation
Act of 1973 and the Americans with Disabilities
Act of 1990, requires that university programs and
activities be accessible to qualified students with
disabilities. Specificaly, Section 504 of the
Rehabilitation Act [16] states that public entities
receiving federd financial assistance, which include
colleges, universities, or other postsecondary
ingtitutions, cannot exclude qualified individuals
with adisability from the participation in or benefits
of programs and activities on the basis of their
disability. As academic institutions become more
digital, accessibility of educational sites becomes
more important. The U.S. Department of
Education's Office of Civil Rights (OCR) has stated
that accessihility requirements apply to instructional
materials provided online as well as in print. The
OCR has issued many legal opinions concerning
accessibility and higher education suggesting that
colleges and universities have a legal obligation to
meet accessibility standards[18].

Given the above, the online education system
has the unigue opportunity to make the environment
accessible to more students and improve their
learning experiences.

2.4Quick Feedback to Engage L earners

Timely feedback helps to improve learner
engagement. In a study by Orso and Doolittle [19],
the authors identified communication/availability
and feedback as the two primary characteristics that

students fet were important in their online
experience. They needed frequent, timely
communication and fast feedback on ther

assignments, quizzes, email questions, etc.This kept
them engaged and interested. In online classes,
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instructors have the ability to handle and work with
more students while maintaining learning quality.

But even with more students, the important tool
that technologies have contributed in the education
field is the ability to get back to the learners faster
with answers to their email questions, grades,
evauations, etc. This has created a win-win
situation where more learners are being educated
and the student experience is improving. As more
technologies become available it is expected that
this positive aspect of online education will improve
further.

2.5 Affordability for Many

An unprecedented growth in online education
providers has created strong competition among
them. This is bringing down prices and raising the
quality of online college course contents.
Traditionally, online courses have been designed
primarily for working adults, but now younger
students in increasing numbers are also moving to
this educational mode. Important observation and a
driving force is that in these difficult and uncertain
economic periods, many young adults are seeking
employment and, on the side, are evaluating their
optionsto continue their education online.

This is a dignificant opportunity for online
educators to tailor their offerings to this demand.
Educational organizations can make the process of
creating and distributing content more efficiently
and be flexible by utilizing the latest shared
resources and communication technologies. These
resources and innovative technologies can reduce
the cost further and make education accessible to a
wider geographically dispersed audiencein areas that
had limited access to quaity education in the past.
The MOOCs technology and platform, a recent
development aimed at unlimited participation
and open access via the internet, is the first step
in this direction.

3 Instructor’sRolein this Paradigm

The instructor needs to promote learner reflection
and critical thinking. The role of the instructor in
this new environment is not necessarily to ‘make
learning happen’, but to create an environment and
‘let learning happen’ [10-13]. Thisis a radical shift
from the traditiona role. The course content must
encourage learner reflection and critica thinking at
each learner’s level of understanding. Students
today are tech savvy and are capable of getting
information they need. The ability to browse and
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learn on their own has become a growing
expectation for many digital learners. Courses
should be designed with content and questions that
guide the learners in the right direction and make
them reflect and think. Create open-ended questions
that learners can explore; reflect and think critically
by applying the concepts that they are learning. This
makes the learning process more interesting and the
|earning more permanent.

3.1 Create Content toPromote Reflection

Course Learning Outcomes (CLOs) should be
developed that are measureable and contain
assessment criteria. These are important because
they inform the students the expectations and how
these expectations are to be measured. Also this
enables students to reflect and think critically to
achieve the required outcomes. Numerous
educational technologies and course management
tools are available for online teaching, but not al of
these technologies are good matches fordelivering
the content or for the learner. Thecontent
shouldencourage the technologythat matches the
course objectives.To accomplish this, course
planning and overall content framework should be
completed before selecting the technology and
course management system[20]. The contentneeds
to contain resources, applications,examples, and
links to relevant and current events that are easily
accessed from the student’docations. Given the
exiging online resources, there is no need to re-

invent. Sources such as MERLOT
(http://merlot.org), Khan Academy
(http://lwww.khanacademy.orqg), Teacher  Tube
(www.teachertube.com) or YouTube

(http://youtube.com) will improve the content
significantly to promote reflective and critica
thinking.

3.2Help Learner Manage Time

One of the items on the list of best practices is for
the content to be organized to promote and
encourage learners to manage time effectively and
productively. Organization is the key to getting this
done. The course site and/or the outline should
clearly set time limits on instructor availability,
discussion times and feedback times. Instructors
may feel overwhelmed if they feel they must be
available 24/7. Instructors should communicate at
the beginning of the course when they will be taking
time off. Availability of a teaching assistant will
help, and if possible, encouraged. Knowing the
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availability of the instructors and their individua
schedules will encourage the learners to reflect on
their own and think more deeply about their own
learning process. Creating lesson plans for
individual modules is recommended. Getting
familiar with and using available technologies for
content distribution, student submissions, grades,
and other technological operations are becoming
standard practices. Becoming familiar with these
tools and applications, instructorsare more organized
and this also helps learners to manage their time
effectively.  In addition, educators and content
providers need to become familiar with new
technologies as a part of their normal teaching
responsibilities [21].

3.3 Create Content for Diverse Groups

Online education is becoming increasingly more
global and used by learners from different
categories. As the online content is developed, the
content creator must design the course for target
students with a broad range in ability, learning style,
languages, age group, work experience, time
commitments, and other personal circumstances.
Individual students must be recognized for their
unique needs or learning preferences. Technologies
can be used in sufficient variety and levels of
engagement to reach the greatest number of learners
with greatest impact [22]. Thiswill help all students
access, use and reflect effectively, thus helping in
the learning process and student experience.

3.4 Designsfor Frequent Interruptions
Learners may be engaged with the course material at
multiple times and over multiple sessions creating a
stop and start affect that needs to be addressed in the
content design. Course creators should be aware of
and design accordingly so that students experience
the ability to interact with smaller pieces or
sequences of materia so they can continue to make
effective use of the asynchronous learning
experience [23-24]. By packaging data in small
sequential lessons or learning activities, course
designers provide a vehicle for the occasionaly
connected student (OCS) to engage and reflect in
small steps, thus proceeding to the next step only
after the previous step is reflected upon.
Additionally, there is the opportunity for non-linear
content where CLOs are demonstrated in non-
sequential activities that can be utilized by students
in no particular order [25].
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This non-linear approach increases engagement
by alowing the learner the freedom to choose
content in their own order of interest. This aso
encourages the learner to reflect and take
responsibility of the learning process.

3.5 Activitiesto Promote Critical Thinking

A good closing activity for the coursethat
encourages critical thinking is important for making
the learning more permanent. This could be in the
form of a project or a final discussion that covers
most of the topics to which the learners have been
introduced. This encourages the student to reflect
upon the relations between the different concepts
that the students have learnt and hel psmake learning
relevant. Often the course designer should be
explicit in the relationship between course materials
and the CLOs for the courseg[26]. Additionally,
course content should map activities in the course to
the Program Learning Outcomes (PLOs) giving the
student the opportunity to think of how each course
activity relates to the goals of the degree and the
practice of the professon [27].By connecting the
theoretical and the practica elements of a course
through a well-constructed closing activity the
online students begin to think critically of activities
that may seem purely theoretical but are actually
preparing the student for the real world scenarios
they should expect in the marketplace [28].
Scholarly research for online students also promotes
this reflection about the practice and the pragmatic
demonstration of real world skills.

As online students are commissioned to uncover
converging and divergent discoursesin the scholarly
literature, they are forced to examine the gaps
between their own workplace experiences and the
theoretical possibilities for improvement outlined by
these publications [29]. Therefore, closing activities
should include a mix of real world or smulated real
world practical applications with effective use of
scholarly research in which to develop the practical
demonstrations of CLOs and PLOs.

4 ContinuingFurther Research

The emerging online education system has
opened up, and is continuing to openhew
opportunities for possible improvementsin teaching
and learning. But there is still much to understand
about how learning happens and ways to enhance
learning and make it more permanent.In addition to
reflective and critical thinking skills, are there other
skills that the learner can gain that will further



Modern Computer Applications in Science and Education

enhance student learning capabilities in an online
environment in a permanent way? This area needs
further research.

This research, in the area ofthe emerging
instructor’ s role and how the instructor can promote
and encourage reflective and critical thinking,needs
to continue. Future research areas include evaluating
available and emerging technologies for more
efficient content creation and distribution that
promotes reflection, and ways to further reduce the
cost, thus making this learning experience available
to more learners worldwide. Virtualization [33-34]
and the use of Big Data [35-36] are some of the
technologies that have enormous potential in this
emerging education paradigm.

5 Summaryand Conclusions

The current education system has come a long way
but there is still much to understand about teaching
and learning, especially about teaching and learning
online. This study discusses the new role of the
instructor and introduces best practices in content
design and ddliveryby the instructor to promote and
encourage reflective and critical thinking skills in
learners.Although many obstacles and opportunities
gtill exigt for transforming online learning into its
full potential,these best practices in the area of
content design and delivery provide a foundation for
encouraging the learner to become a self-guided
student. This, in turn, increases student engagement
and learning effectiveness. The ability for online
learners to take responsibility of their own learning
by improving their reflective and critical thinking
skills will not only improve their learning of the
content but will become a significant skill that will
stay with them for lifeGiven the technologies
available, and more becoming available, the critica
emerging role of the instructor is to help create the
learning environment that will ‘let learning happen’
[10-14]by encouraging and promoting reflective and
critical thinking skillsin self-learners.
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