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Abstract  
This paper explores cloud computing education as a panacea for character 
and skills 'development in Africa. It highlights what cloud computing 
education is all about and enumerated the services offered on the cloud like 
infrastructure as a service (IaaS), platform as a service (PaaS) and software 
as a service (SaaS). It goes further to give reasons' why things are stored in 
the cloud. Furthermore, it defines character and skills based on different 
perceptive and treats how cloud computing education could be used to develop 
character of an individual and help same individual to acquire skills that can 
move him up to another level. The paper concludes that there was a time when, 
to use files on different computers you needed to save your files on a thumb 
drive or CD-ROM disk. Then the drive or disk travelled around with you so 
that you could load your information onto other computers while holding your 
breath until the documents or power point slide was actually retrieved! Not 
any longer. The safety, stability, and ease -to-use of cloud computing in 
education skill acquisition and character development is resulting in 
widespread adoption in educational institutions of all sizes and types.  
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Cloud computing education promises new career opportunities for IT (Information 
Technology) professionals.  In many cases, existing core skill sets transfer directly to 
cloud technologies.  In other instances, IT pros need to develop new skill sets that meet 
the demand of emerging cloud job roles.  Companies that consider moving to cloud 
computing will want to educate their IT professionals about the potential opportunities 
ahead so that they can build staff capabilities and skills ahead of the change of their 
character.  Chief Information Officers (CIO) who want to generate more business value 
from IT by necessity have to be in the front line of cloud skills education-both for 
themselves and to build training capacity for their IT staff. 
The emerging cloud world offers more with the capability to build and grow their 
portfolio of skills.  This paper explores how cloud computing education can be used to 
develop character and skills of an individual in Africa in general and Nigeria in 
particular. 
 
What Is Cloud Computing Education?  
The term cloud computing probably comes from (at least partly) the use of a cloud 
image to represent the internet or some large networked environment. Cloud computing 
according to Buyya, Yeo, Venugopal, Broberg & Brandic (2009) is increasingly being 
perceived as the 5th utility (after water, electricity, gas, and telephony) that will provide 
the basic level of computing service that is considered essential to meet the everyday 
needs of the general community. There are a number of competing definitions of cloud 
computing. United States' National Institute for Standards and Technology (NIST) 
provided guidelines on defining cloud computing with this all encompassing definition 
(Mell & Grance, 2011):  
"Cloud computing is a model for enabling convenient, on-demand network access to a 
shared pool of configurable computing resources (e.g., networks, servers, storage, 
applications, and services) that can be rapidly provisioned and released with minimal 
management effort or service provider interaction. This cloud model promotes 
availability and is composed of five essential characteristics, three service models, and 
four deployment models."  They include: 
Broad network access: Capabilities and control of a cloud computing service must be 
available over the internet or other networks using standard protocols.  
On-demand self-service: Customers can unilaterally provision computing capabilities, 
without requiring human interaction with the service provider.  
Rapid elasticity: Near-immediate provisioning of capabilities, to quickly scale up, or 
down, according to demand.  
Measured Service: Customers' use of the capabilities is monitored, controlled, 
reported, and charged; with complete transparency enabling a pay-as-you-consume 
metering arrangement.  
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Resource pooling: Physical and virtual resources are dynamically assigned and 
reassigned according to demand, resulting in cost savings to the customer.  
Furht (2010) defined cloud computing as a new style of computing in which 
dynamically scalable and often virtualized resources are provided as a services over the 
internet on the other hand, Armbrust, Fox, Griffith, Joseph, Katz, Konwinski, Stoica 
(2010) sees cloud computing as both the applications delivered as services over the 
internet and the hardware and systems software in the data centers that provide those 
services.  
Cloud Computing Architecture  
Cloud computing architecture consists of four deployment models and on top of the 
deployment models sits the three main service delivery models. Each of these models 
brings about different security and other challenges that need to be taken into 
consideration when planning to move business processes to the cloud.  
Deployment Models  
Cloud computing services can be deployed through four deployments models namely; 
private, community, public, and hybrid.  
Private Cloud  
In private cloud (or internal cloud), the infrastructure is operated solely for an 
organization. It may be managed by the organization or a third party and may exist on 
premise or off premise.  
Public Cloud  
The public cloud (or external cloud) infrastructure is made available to the general 
public or a large industry group and is owned by an organization selling cloud services. 
A public cloud is hosted, operated, and managed by a third-party vendor from one or 
more data centers (Mather, Kumaraswamy, & Latif, 2009).  
Community Cloud  
Community cloud infrastructure is shared by several organizations and supports a 
specific community that has shared concerns such as mission, security requirements, 
policy, and compliance considerations. It may be managed by the organizations or a 
third party and may exist on premise or off premise.  
Hybrid Cloud  
The hybrid cloud is a composition of two or more clouds (private, community, or 
public) that remain unique entities but are bound together by standardized or proprietary 
technology that enables data and application portability (Mell & Grance, 2011).  
Delivery Models  
Cloud computing services are generally delivered through three main delivery models to 
the end-user, namely: Infrastructure-as-a-Service (IaaS), Platform-as-a-Service (PaaS), 
and Software-as-a-Service (SaaS). Apart from these main service delivery models, a 
number of variations exists, namely Security-as-a-Service (SecaaS), Monitoring-as-a-
Service (MaaS), Communication-as-a-Service (CaaS), Software Testing-as-a-Service 
(STaaS), Business Process-as-a-Service (BPaaS), IT -as-a-Service (ITaaS), Database-
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as-a-Service (DBaaS), and many more other variations being defined on a daily basis. 
Cloud computing enables the delivery of services through the on-demand service 
provisioning model to end-users on 'pay-as-you-go' basis over the network such as the 
internet.  
 
Software-as-a-Service (SaaS)  
Software-as-a-Service is a software distribution model in which applications are hosted 
by a vendor or service provider and made available to customers over a network, 
typically the internet. SaaS is dominant delivery model as an underlying technology that 
supports web services and service-oriented architecture (SOA). The SaaS model is 
associated with the pay-as-you-go subscription licensing model. Due to the increase in 
broad band accessibility and universal access to networked information, some 
companies have started incorporating the SaaS model in their businesses, notably IBM 
Lotus Live and Salesforce.Com. The dominance of SaaS has resulted in other models 
adopting it and they include Security-as-a-Service (SecaaS) and Communication-as-a-
Service (CaaS).  
Platform-as-a-Service (PaaS)  
PaaS provides the development environment and it sits on top of Infrastructure-as-a-
Service (IaaS). PaaS delivers operating systems and associated services over the internet 
without the need to download or installs applications on end-user computers. It provides 
an operating environment for delivering a variety of applications and is essentially an 
outgrowth of the SaaS application delivery model. Examples include the Amazon Web 
Services, Google's AppEngine and Windows Azure Platform.  
Infrastructure-as-a-Service (laaS)  
IaaS provides the entire infrastructure stack that delivers the computer infrastructure and 
it leverages significant technology, services, and data center investments to deliver IT as 
a service to customers. IaaS differs from SaaS in that, instead of software, IaaS delivers 
hardware such as servers, memory, CPUs, disk space, and network connectivity. 
Examples include Flexi scale and Cisco Unified Service Delivery. Other notable models 
that are built on the basic foundation of IaaS are Computing-as-a-Service (CaaS) and 
Hardware-as-a-Service (HaaS).  
 
Why Store in the Cloud?  
Are there really any true advantages for storing information off-site on a server that 
could be located anywhere? The answer is yes! A recent conversation about cloud 
computing with several colleagues in the education field, including a high school 
chemistry teacher, revealed significant advantages:  

• No more carrying around devices, such as thumb drives or CDs. You don't need to 
worry about losing the device, breaking the CD, or not having your information load 
properly.  
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• Easy access! Lesson plans, labs, grades, notes, PowerPoint slides - just about anything 
digital that you use in teaching is easily uploaded and accessed anytime.  

• Stability: cloud computing is now to the point of being a very stable technology that 
you can rely on.  

• Security: Your data, content, information, images - anything you store in the cloud 
usually requires authentication (ID and password, for example) - so it is not easily 
accessible by anyone. In addition, should something happen to the technology at school, 
your content will still be available to you and your students if it is stored elsewhere.  

• Share ability: Working on an instructional assignment with other teachers? You can 
share some or all of your files that you have stored in the cloud. No more obtaining an 
extra thumb drive or burning another CD or DVD. You just need to send a link to the 
file(s) destination.  

• Track ability: Make changes to a lesson and want to change it back? No problem. 
Cloud computing will save multiple revisions and versions of a document so that you 
can chronologically trace back the evolution of an item.  

• Collaboration: You can set-up various student groups to work on projects and 
assignments in the cloud.  

• Good-bye copier! That's right! With cloud computing, the amount of photocopying is 
reduced significantly - even more so if each student has their own smart device, 
(computer, laptop, tablet, etc.). Quizzes, tests, assignments all can be taken, scored, 
shared with student and parents, and stored.  

• Good-bye file cabinets! With cloud computing redundancy, there is no longer the need 
to both save files digitally as well as in paper format. Cloud computing systems are 
regularly backed-up, so the chances of losing content are quite small. And, no more file 
cabinets means more classroom space for you and your 
students!http://blogs.apect.com/the-benefits-of-cloud-company-in-education-are-
huge/Nsthash.Axw12yV4.dpug.    

Having known what cloud computing education is all about and why storing 
information in the cloud (the benefits of cloud computing education) there is need to 
know what we mean by skill and how a skill can be developed. 
 
 
What is Skill and Skill Development 

A skill is the learned ability to carry out a task with pre-determined results often 
within a given amount of time, energy, or both (Davis and Tearle, 2002).  In other 
words, the abilities that one possesses.   Skills can often be divided into domain-general 
and domain-specific skills.  For example, in the domain of work, some general skills 
would include time management, team work and leadership, self motivation and others, 
whereas domain-specific skills would be useful only for a certain job.  Skill usually 
requires certain environment stimuli and situations to assess the level of skill being 
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shown and used.  An ability and capacity acquired through deliberate, systematic, and 
sustained effort to smoothly and adoptively carry out complex activities or job functions 
involving ideas (cognitive skills) things (technical skills), and/or people (interpersonal 
skills). 

 
Skill development means developing yourself and your skill sets to add value 

for the organization and for your own career development (Davis and Tearle, 2002).  
Fostering an attitude of appreciation for life long learning is the key to workplace 
success.  Continuously learning and developing one’s skills requires identifying the 
skills needed for mobility and then successfully seeking out trainings or on-the-job 
opportunities for developing those skills.  Developing your skills begins with assessing 
which skills are important for your desired career development.  This is where skills 
development comes in. While some people may think that it's possible to achieve a goal 
through luck, a magic bullet, or some quick fix, it's not true at all. The realization of any 
goal - be it singing, dancing, teaching, coaching, blogging, cooking, or gardening - 
comes as a result of developing the right skills to succeed in it. Skip this stage of skill 
acquisition and you will never be able to achieve your goal. You'll only end up failing 
or achieving mediocre results in the end.  
For example, say you want to be an English teacher. The fundamental skill expected of 
an English teacher is, first and foremost, an excellent command of English. Hence, you 
need to master your command of English first if you wish to succeed in this goal. 
Without knowing your tenses, grammar, and vocabulary well, you can't hope to go far 
in your ambition.  
 
Purposes of the Skills Development  
The following points are the purposes why skills are developed: 

• to improve the quality of life of workers, their prospects of work and labour mobility; to 
improve productivity in the workplace and the competitiveness of employers; to 
promote self-employment; and to improve the delivery of social services;  

• to increase the levels of investment in education and training in the labour market and to 
increase the return on that investment;  

• to encourage employers - to use the workplace as an active learning environment; to 
provide employees with the opportunities to acquire new skills; to provide opportunities 
for new entrants to the labour market to gain work experience; to employ persons who 
find it difficult to be employed;  

• to encourage workers to participate in learning programmes;  
• to improve the employment prospects of persons previously disadvantaged by unfair 

discrimination and to redress those disadvantages through training and education;  
• to ensure the quality of learning in and for the workplace;  



395 

 

International Journal of Academia, Volume 1 No.1, May, 2016 

• to assist - work-seekers to find work; retrenched workers to re-enter the labour market; 
employers to find qualified employees;  

• to provide and regulate employment services.  
How to Start Developing Skills  
Here are some ways you can start off:  
Break it down into smaller steps: The process of skills development can be a daunting 
task, especially if it's a new, high chunk skill. For example, starting a new business. 
Business management involves a whole series of different skills, such as project 
management, time management, leadership, problem solving, and so on. If that's the 
case, break this down into mini steps. What is the first step you need to take to embark 
on this? Direct all your efforts into getting that first step into place, then move on to 
your second step. You will find things are much easier to handle that way.  
Learn from the best: It's easiest to learn from the people who have been there before. 
Identify the people out there who are already experts in the skills you want to develop. 
Observe them. Model them if you want an exact same output. If you know them, 
approach them for assistance. Ask them to be your mentors. Seek guidance. Look for 
coaches who are experts in the field and engage them for coaching.  
Research - Read up: There are tons of excellent material out there with information 
waiting to be lapped up. In fact, in today's world, we are more overwhelmed with the 
amount of information rather than the lack of it. Start off by researching on the internet. 
Download podcasts. If there is a library where you live, head to the library and borrow 
books related to the subject. Watch related videos. Hit the bookstores and buy 
recommended books of the topic. Books tend to be better sources because of the 
structured content and the holistic nature the information is organized.  
Attending trainings: Trainings, seminars and workshops are great sources to quickly 
develop skills. Depending on the quality of the training, trainings can sometimes be a 
one stop shop for the kind of skills you are developing. They serve as concentrated 
sources of information that is already organized and structured into a series of 
programs. The intensity of such events and the combined common intentions of the 
participants enable you to move forward much faster than if you were to do it alone.  
Get into action - Do it: There is no better way to learn than to get right into thick of 
things and do it. Strategizing and planning are important, but at some point you need to 
start executing the plans. When you start doing, you get immediate feedback on your 
progress and whether it fits with your expectations. Until you try it, it will always 
remain in your mind as a hypothesis. Doing things closes all the 'what ifs' and creates 
momentum to move forward.  

 
From the above discussions on skills and their developments, one can see that a 

relationship exist between cloud computing education and skill development, since 
cloud computing education is related to internet and ICT.  And for one to become a 
computer operator or do anything with internet, you need some skills that you will 
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develop or acquire before you can operate the computer ranging from typing, storage, 
retrieving, browsing to get information from the net etc.  Based on the information 
obtained from skill development that it is not possible to achieve a goal through luck; 
magic bullet, or some quick fix, rather, that a goal can be achieved through developing 
the right skills to succeed in it.  Therefore, cloud computing education has its own skills 
that one must develop before the person can perform its activities as enumerated above 
as well as store those things in the cloud to enjoy all the benefits as was written in this 
paper. 

 
It is important also to note that if one develops skills and acquire them, the 

person can use those skills and do something with internet and ICT.  These will lead to 
change in the person’s character hence character development, which is our next sub-
topic. 
 
Character Development 
The word “character” is derived from the ancient Greek word “charackt�̂r” referring to 
a mark impressed.  Later it came to mean a point by which one thing was to apart from 
others upon a coin (Davis and Teale, 2002). 

 
Character development describes the change an individual undergoes through 

the course of a story/study as a result of the conflict or conflicts that person encounters.  
There are many things that engrave our character upon the day of our lives, and shape 
our character for better and for worse into a unique set of scratches and grooves.  Our 
character begins to be shaped from the very time we are born and is influenced by 
where we grow up, how we are raised, the examples our parents provide, religious and 
academic education and so on.  From the above examples the one that is treated in this 
paper is a character change obtained from academic/education hence the topic cloud 
computing education: as a panacea for skill and character development in Africa in 
general and in Nigeria in particular i.e. using cloud computing to solve all the problems 
of skill and character development. 
Since education bring about a change in character of an individual, it is pertinent to 
know that education according to Igbuzor (2006) is a common right that should be 
accorded to all human beings sorely by reason of being human. 
 
How Character and Skills can be Developed using ICT/Cloud Computing 
Education 
According to (Ron, 2002); character and skills can be developed using ICT/clouding 
computing education in the following ways:  
Visual learning style: Children with Down syndrome have strengths as visual learners 
and find it difficult to learn from listening alone. Computer software and other forms of 
ICT can provide a source of both visual and auditory stimulation.  
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Non-verbal mode of response: The speech and language difficulties of children with 
Down syndrome are characterized by speech production skills which lag behind 
understanding and children often find difficulty in answering questions verbally. It is 
easier for them to show their understanding using a non-verbal mode of response, such 
as a touch of the screen, mouse click or key press.  
Virtual field experiences: Students engage in virtual field trips through the Learning 
Place to participate in rich, real-world learning experiences.  
Reverse instruction: Students develop core knowledge and skills for homework 
through teacher and student-captured explicit instruction, shared through educe at the 
'Learning Place. In-class, students focus on higher order tasks, substantive 
conversations and monitoring assessment.  
Being in control: Spoken language difficulties can be a source of frustration, which 
may be expressed through undesirable behaviour as a means of controlling the people 
around them. The computer provides an environment where children can be in control' 
and with practice can work unsupported, developing their self-esteem and 
independence.  
Errorless learning: Well-designed software can provide activities that are tailored to 
the individual child's level of skill in a specific area, creating an errorless learning 
experience. This means that the child is supported by the software, 'in order to achieve 
repeated success. Software can be programmed to respond to the child's input and 
modify the way in which it presents subsequent activities.  
Self-paced learning: The child is able to proceed as quickly or as slowly as he or she 
wishes; the computer will 'wait' for the child to respond without prompting them before 
they have had time to fully process the information and construct their response.  
Improving motivation: A child's attention span may be increased as the learning 
experience is enhanced with pictures, sounds and animation. One study using interactive 
commercial software suggested that attention span could be increased from less than 3 
minutes to more than 15 minutes in children with mild to moderate learning difficulties.  
Clutter free working environment: Computer programs can provide a highly 
organized and predictable working environment that focuses the child on specific 
learning targets. It is important to note that this is not the case with all software and 
parents and professionals working with children with Down syndrome need to look out 
for software which provides an uncluttered and simple layout without a wide variety of 
distractions and complications.  
Fear of failure: Children with Down syndrome seem to be particularly apprehensive 
about failure and may demonstrate a range of avoidance behaviors to escape from 
teaching situations that they perceive as potentially challenging. As noted above, 
computer software can be carefully programmed to meet individual needs and teaching 
activities can be graduated in very small stages. Older children soon learn that mistakes 
can be altered quickly and discretely.  
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Conclusion 
From the writer’s views, one can see that ICT/cloud computing education can help to 
solve all problems of character and skill developments of children or even elderly 
people.  This is because if one learns certain skills and acquires them, then he can 
operate computer, store things in it, obviously has developed his/her character since 
education/learn leads to a change in somebody’s character.  Cloud computing education 
is very beneficial because, there was a time when to use files on different computers 
you needed to save your files on a thumb drive or CD-ROM disk. Then the drive or disk 
travelled around with you so that you could load your information onto other computers 
while holding your breath until the documents or power point slide was actually 
retrieved! Not any longer. The safety, stability, and ease -to-use of cloud computing in 
education skill acquisition and character development is resulting in widespread 
adoption in educational institutions of all sizes and types. 
 

References 
Armbrust, M.; Fox, A.; Griffith, R.; Joseph, A.D.; Katz, R.; Konwinski, A.; Stoica, I.; 

(2010): A View of Cloud Computing. Communication of the ACM 53 (4). 50-
58. Journal of Information Security, University of California Berkeley. 

Buyya, R.; Veo, C.S.; Venugopal, S.; Broberg, J. and Brandic, I.; (2009).  Cloud 
Computing and Emerging IT Platforms: Vision, Hype, and Reality for 
Delivering Computing as the 5th Utility, Future Generation Computer Systems.  
Saudi Arabia, Vol. 25, na.6.pp.599-616. 

Davis, O.N.; and Tearle, S.O.; (2002): Comparative Analysis in Computer in U.S.A, 
Britain and Japan.  A Lesson for Nigeria, Enugu: Aboki Publishers. 

Furht, B. (2010): Cloud Computing Fundamentals.  In B. Furht, & A. Escalente (Eds.), 
Handbook of Cloud Computing.  U.S.A: Springer. 

Mather, T.; Kumaraswany, S. and Latif, S.; (2009).  Cloud Security and Privacy: An 
Enterprise Perspective on Risks and Compliance. U.S.A: O’reilly Media, Inc. 

Mell, P. and Grance, T. (2011).  The NIST Definition of Cloud Computing (Draft). 
National Institute of Standards and Technology Special Publication.  United 
States Department of Commerce. Retrieved January 2014 from 
http://csrc.nist.gov/publications/nistpubs/800-145/sp800-145.pdf.  

Oliver, Ron. (2002). “The Role of ICT in Higher Education for the 21st Century: ICT as 
a Change Agent for Education. University, Perth, Western 
Australia.http://blogs.aspect.com/the-benefits-of-cloudcomputing-in-education-
are-huge/#sthash.Axw12yV4.dpuf. 


