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Abstract—Teaching and learning in the 21st
century had taken advantage of technology to
foster effective learning through multimedia
education, active learning and improved
classroom interaction. Social media have
particularly helped in the area of content sharing
and learner collaborations. Several schools in
both developing and developed nations have
incorporated social media as informal Learning
Management Systems (LMSs). Reports also
abound on the positive contributions of these
media to teaching and learning. However, the
capability of these media to derail learning due to
the high cognitive load generated from the
extraneous processing induced by their design
have not been extensively studied. This paper
discusses the place of social media as
educational technology in terms of its ability to
foster collaborative learning, classroom
communication and improved learning. The
challenges associated with its use are also
discussed from cognitive load standpoint based
on the nature of human cognitive architecture
(HCA) and information processing. Implications
for essential processing, effective processing and
extraneous processing are discussed. The
implications for teaching and learning are also
highlighted.
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I INTRODUCTION

Effective learning must be focused on the
generation of schemas; that is, single, large,
extensive information chunks that are retrievable
for use at any time and requiring no further
processing [1], [2]. Effective teaching and learning
techniques should therefore foster and support
creation of schemas. Various techniques are
constantly being explored in teaching and learning
to achieve improved effectiveness. The common
thread in these techniques being collaboration or
team work, which, according to Educational
Broadcasting Corporation (EBC), can help learners
create meaningful learning experiences [3].

Students are able to engage in paced learning,
individual differences are supported, and in many
cases, personal as well as group credit accrues.
Various methods are leveraged to foster
collaborative learning; face-to-face and remote
connections are possible depending on the
learners and the learning situations as well as the
resources available. In recent times, as the use of
media and gadgets become commonplace, great
advantage is being taken of the affordances of new
media and gadgets for educational purposes. As a
result, technology is continually invading the 21st
century classroom. These changes, according to
the submission of Higher Education Funding
Council for England (HEFCE), are due to the fact
that technology enhances learning and learners
are enthusiastic about technology in education [4].

The Technology-Enhanced Learning (TEL)
research of the United Kingdom also identified
some benefits of technology in education to
include its ability to support the learning of abstract
concepts through the provision of visual systems
that the learner can relate with. It can also
enhance the productivity of both teachers and
students through the use of software which cuts
down the required effort, time and cost for some
tasks [5]. Other technologies (e.g. artificial
intelligence systems) have the ability to anticipate
and meet user-needs.

II.  TECHNOLOGY IN EDUCATION

A major stride of technology in education in the
form of media is the use of social software.
Classrooms across the world now employ these
software that were originally meant for non-
academic communication. The result has been
found to be quite positive. These media offer a
platform for learner-focused education by
promoting social interaction and collaborative
learning. They stimulate ‘proactive and reactive
participation’ [6] in addition to providing a platform
for content sharing. Facebook is particularly
outstanding in its classroom invasion due to its
design which affords a lot of applications for
academic transactions.

Some of the factors that make Facebook a
unique educational tool were identified by [6]
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through comparison with a conventional LMS.
They identified among other elements, the factors
of student-focused ownership, creation,
organization, management and sharing of content
as well as synchronous interaction. They reported
on several studies of Facebook as an academic
tool and identified the advent of Facebook ‘groups’
as a major welcome development that was to
redefine teacher-student communication.

I1.  FOCUS OF STUDY

The use of social software in education when
viewed from its support for collaborative learning is
tremendous. However, technology in education is
not without its negative consequences. According
to [7], the design of multimedia instruction uses two
main approaches: the technology-centered and the
learner-centered approaches. The focus of the
learner-centered approach is the nature of human
cognitive system. The three possible learning
outcomes according to Mayer include: no learning
(indicated by poor retention and poor transfer of
learning), rote learning (typified by good retention
but poor transfer) and meaningful learning
(characterized by excellent retention as well as
transfer). This is however dependent on the
learner’s cognitive activity during learning. One of
the key issues of multimedia learning therefore
focuses on the cognitive load implications.

Cognitive load refers to the mental demand
placed on the information processing system for
learning based on the nature, type and design of
the learning material. Hence, this paper is focused
on the assessment of the implications of social
software in Education from cognitive load
perspectives. It will highlight the implications for
teaching and learning, retention and transfer as the
ultimate goal of instruction. It will also make
recommendations for addressing the identified
challenges.

IV. SOCIAL MEDIA EDUCATION: POSITIVES

The use of social software in education affords
several opportunities and advantages. Applications
for in-class use as well as for out-of-class
communication are extensive and have been
explored by many teachers in institutions across
the world. Some of the key affordances are
discussed.

A. Collaborative Learning and Classroom
Communication

Collaborative learning is greatly enhanced
through the use of social software. Classroom
communication and the sharing of content
(graphics, video, animations, documents), links
and many other educational materials are possible.
Groups within a large class group can also
collaborate separately and carry on private
discussion among the few members. Such

discussion can be labelled for easy reference or for
a revisit by members.

Through Facebook  groups, classroom
communication is extended beyond the classroom.
Sharing of content including documents and
various multimedia materials are possible and out-
of-class ‘live’ interactions are enabled by the
asynchronous capabilities afforded by the platform.
These groups afford various modes of connection
and participants in a course or programme can
learn together ‘alone’ in their course group without
interferences from ‘outside’ the class. The teacher
is also able to provide guidance, corrections and
share useful materials with the learners. These
software can be great assets in distance education
settings.

B. Fostering Improved Learning

According to [8], various factors that support
improved education include factors of collaborative
learning (Fig 1). They submit that the identification
of a clear purpose for the learning as well as the
use of repetition is important for effective learning
but also identified the creation of stories, break-
times, enjoyment as well as the use of visuals
among other things as important factors. These
techniqgues work by supporting encoding of
information which is fundamental to retention and
learning. The techniques also underscore the
importance of engagement and motivation in
learning as factors that foster transfer and storage
and the creation of schemas (Fig 1).

V. SOCIAL MEDIA IN  EDUCATION:
NEGATIVES

One of the key challenges of technology in
education is multitasking or engagement with
multiple media or gadgets. With the proliferation of
media and gadgets came the need for individuals
to attempt to do many things at the same time.
This is necessarily a challenge to learning where
there is an overriding need for focus or learner
engagement.

A. Multitasking and Distraction

According to [9], 72 hours of video content
alone goes online on YouTube every minute. This
amounts to 12-year content per week, putting the
normal person under the constant pressure to
meet up with so much information. Hence, the
need to continually multitask. This situation is
described by [9] as the ‘fear of missing out’ or
‘FOMOQ’. The effective 21st century person is thus
often found trying to ‘meet up’ by multitasking. This
is also carried on into the classroom. Multitasking
is defined by [10] as the ‘simultaneous execution of
two or more processing activities’. It is a parallel
processing function which [11] believe the
members of the ‘net’ generation are enabled for by
virtue of their relationship with technology.
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However, many researchers [12],[13],[14],[15]
opined humans are incapable of multitasking.
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Fig 1. Techniques for Improving Education

This is in spite of the fact that supporters of
multitasking believe it is the ‘way to go’ in the age
of information and it is promoted by the business
world and touted as the selling point for new tools,
gadgets and media. Invariably, humans are
expected to function the way these gadgets and
tools would. There is however no denying the fact
that multitasking constitutes a great source of
distraction. [16] in his article, reported on a Havard
study of distracted driving in America which
identifies 2,600 annual deaths and 330,000
moderate and severe injury cases resulting from
cell-phone distractions during driving alone. There
is therefore reason to expect ‘danger’ to learning
as well. Research actually attests to the
detrimental effect of multitasking on the brain and
personality [17] as well as the fact that ‘distractions
make learning harder’ [18]

VI. SOCIAL MEDIA IN EDUCATION AND THE
COGNITIVE LOAD EFFECTS

Information processing in the human memory
system is influenced by the design of the HCA.
This is because of the limitations of the working
memory responsible for information processing.
Cognitive resources are allocated in the HCA for
the handling of cognitive load which have three
components as identified. When social software is
being used, the learner is exposed to multiple
processing and distractions from sources including
posts and comments, chats, uploads (multimedia,
web links, etc.), notifications on the activities of
other connected users and many other factors
inherent in the design of the social software. The
implications of social media in education viewed
from cognitive load perspective are therefore
discussed from information processing
standpoints.

A.  The Human Cognitive Architecture (HCA)
and Information Processing

The HCA describes the nature, design and
properties of the human memory system [19]. It
describes the manner in which information is

processed by humans as well as the limitations of
the human memory system. The HCA provides a
layout of the memory system as a 3-part structure
(Fig. 2) composed of an external or physical
sensory memory, a working memory that
constitutes the seat of information processing [20],
[21], [22] and a long term memory that is
responsible for storage of processed information
[23], [24].

The key significance of the HCA in education
lies in the capacity of the working memory [20],
[21], [22]. While the long term memory is unlimited
in its capacity, the working memory is quite limited;
able to process only a very small amount of
information at a given time. As a result of this,
when there is information overload, the processing
demand may exceed the capacity of the working
memory and the processing become ineffective,
resulting in consequent loss of material.

Ref [7] identified the implications of cognitive
load for essential processing, effective processing
and extraneous processing. He discussed the
need to employ cognitive load principles in the use
of media and technology in education and provided
insights on the means by which this might be
achieved.

B. Cognitive Load and Information Processing

According to cognitive load theory [19], [20],
[21], every learning material imposes a mental
demand or cognitive load on the working memory.
Total cognitive load (CL;) have three components
[23], [25] that are summative in nature. These are
the intrinsic load (CL;y), the extraneous load (CLey)
and the germane load (Clgy). The three
components are related such that,

CLim + CLext + CLger = CLt

This total capacity (CL; cannot be exceeded;
hence an increase in one component can only
cause a decrease in others or vice versa. The
intrinsic load or CL;, is a property of the learning
material and cannot be manipulated. CL.y and
Clger can however be manipulated. Though both
ClLex and Clg, are functions of instructional
design/presentation, CL.y is undesirable because
it constitutes a waste of cognitive resources and
does not contribute to learning. It is occasioned by
bad presentation of instruction, unnecessary
materials or activities that are unrelated to or
distracting from the learning tasks; this include
multitasks and distractions.

1) Implications for essential processing

The learning material constitutes the intrinsic
load. This load represents the mental demand
inherent in and native to the learning material. It is
the cognitive resource required to process the
learning material. It is ‘unalterable’ and can only be
managed in such a way that the learner is
supported to achieve effective processing.
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Fig. 2. Cognitive Load & Resource Allocation in the HCA

Mayer suggested the use of paced presentation for
addressing this; that is, presentation of instruction in
small sequential parts rather than as a whole chunk of
heavy material. This will assist the learner in
mastering content in a stepwise manner such that
cognitive resources can be allocated according to the
need of each part.

2) Implications for effective processing

Effective cognitive load or germane load (CLger)
contributes positively to learning. It is invested in
effective transfer and storage of fully processed
materials. In other words, it is required for the
formation of schemas. This refers to chunks of
learnt materials that have been automated and
needs no more processing but available for use
whenever needed. Good instruction is therefore
one that maximizes CLgy. Cognitive load devoted
to effective processing is cognitive resource
effectively employed.

3) Implications for extraneous processing

When multitasking is viewed within the context
of cognitive load theory, it can be understood that
having to handle many tasks simultaneously
demands a correspondingly huge working memory
capacity that can easily become unaffordable for
the memory system. This is extraneous processing
and can result in ineffective learning. Materials
capable of causing extraneous processing include
unnecessary texts, graphics, sounds and other
similar cognitive activities. They constitute the
extraneous load, causing unnecessary processing,
transfer losses and poor storage (reduced
germane load) and a defeat of the ultimate goal of
instruction.

Allocation of cognitive resources in the HCA is
depicted in Fig 2. The green arrows depict
information received in the sensory memory while
the thick arrows represent cognitive resources
allocated to intrinsic, germane and extraneous
loads in the Working Memory. The red arrows
represent fully processed information as schema
passed into the long term memory for storage
while the long broken arrows symbolize wasted
cognitive resources devoted to extraneous

processing which makes no contribution to learning
but rather defeats transfer and storage.

4) Implications for Teaching and Learning

The implications of social software in education
from cognitive load viewpoint can be summarized
based on the operations of working memory and
long term memory. When social media is employed
in education, the design of the interface could
constitute a source of multitasking and distraction
to the learner. This imposes cognitive load on the
working memory system as the extraneous
processing competes for the consumption of
cognitive resources. This can impose additional
threat on concentration and engagement with
learning, resulting in ineffective learning.

It is possible that extraneous processing may
override the learning materials in the competition
for cognitive resources due to the fact that they are
less demanding on attention, more engaging and
more motivating. This can jeopardize the entire
learning process. Furthermore, the demands
placed by this extraneous processing in addition to
those legitimately placed by essential processing
of actual learning material may exceed the working
memory capacity. Failure of processing in the
working memory will result in ineffective transfer
and consequent ineffective storage, thereby
jeopardizing the formation of schema and a
compromise of the goal of education.

VII. CONCLUSION

Social software in education have great benefits
as effective platforms for multimedia education,
content sharing and collaborations. They can
provide cost-effective platforms for collaborative
and peer learning and academic communications
at various levels and modes of education. The fact
that they are designed primarily for social rather
than academic communication must however not
be lost on especially learners, teachers and
designers of instruction. Efforts at using these
software should be with cognizance to the
cognitive load implications of their employment to
achieve effectiveness.  Instructional  design
employing social media should focus at minimizing
cognitive load. Learners should understand the
dangers of distractions during learning while
teachers should take into account these factors
during instructional presentation.

VIIl. RECOMMENDATION

The use of social software should leverage on
cognitive load principles as presented in the
cognitive load theory. Principles that foster
essential processing, effective processing and
those that reduce extraneous processing should
be employed for use with social software for
education. Instructional methods that leverage on
the increase of learner motivation and engagement
with learning materials should also be employed
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