Chapter One

Introduction
1.1 Background of the Study
Cloud computing is a distributed computing technology that provides dynamically
scalable computing resources including storage, computation power, and applications
delivered as a service over the Internet. Cloud computing practices may alsé@ide
easier and quicker information retrieval and discovery, allow students to sq%nd share
documents, offer a more flexible environment by enabling ubiquitous access to materials,
and facilitate interaction among students and instructors. CI@r?lputing in simple
&‘%&:?e Internet instead of our

computer's hard drive. The cloud is just a met h@or the Internet. In a computer

terms means storing and accessing data and programs
L]

network we typically represent the internet %c ud. Cloud Computing is the use of

N

hardware and software to deliver a servi@oj\ar a network (typically the Internet)!.

With cloud computing, adminis%% can access files and use applications from any
device that can access th Met. An example of a Cloud Computing provider is
"
Google's Gmail. C o&%ming is a model for enabling ubiquitous, convenient, on-
demand netwo;&ieéss to a shared pool of configurable computing resources (e.g.,
networkf,%ers, storage, applications, and services) that can be rapidly provisioned and
re %\‘ ith minimal management effort or service provider interaction. This cloud
model is composed of five essential characteristics, three service models, and four
deployment models. Cloud Service Providers (CSPs) (e.g., Google, Microsoft, Amazon)
are vendors who provide to their customers the facilities of cloud computing resources

and services that are dynamically utilized based on customer’s demand according to a

certain business model®. Quality services in different areas such as business, education



and governance are provided to the customers online and are accessed via internet using a
web browser, while data and software programs are stored on the cloud servers located in
the data centres. Cloud computing has made a major breakthrough in the IT sector
depending on it quality. With its emergence it has truly revolutionized the IT sector. It
has played an important role in catering for the increasing demands for stqra%%and

infrastructure’. The exceptional capability of cloud is its ability to provide re@:&s like

hardware and software over a network. ,%\QO

Cloud computing service is related to requirements for inst‘a)}*\tg “and use of cloud
computing applications by administrators*. Therefore, no r@&;ements, no quality®. There
are many factors that will affect the quality of a s st@r application such as reliability,
tangibility, responsiveness, assurance and empathy”of the quality of cloud computing
practices in ICT polytechnics, Ogun S@%l ability of cloud computing practices is
the ability to be relied on or d%%ed on as for the quality of cloud computing
application accuracy, honestw ievement. Tangibility is the appearance of physical
facilities, equipment, p nel and communication materials that improve the cloud
computing practi@sponsiveness is the willingness to use cloud computing services
by admini a@\of ICT polytechnics in Ogun State to use the available equipment to
perforn@h ir duty exceptionally. Assurance is the knowledge and courtesy of
ad&trators and their ability to convey trust and confidence in their service delivery.
And Empathy is the care and individualized attention administrators provide to the
academic community with the use of cloud computing applications. Administrators’

services in ICT polytechnics in Ogun State are not quality enough due to the inefficient

use of cloud computing application available in the school.
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Thereby, these services can be acquired through proper development of human capital,
development of administrators through human capital development has become the Holy
Grail to some organizations, a proof of how much the management truly cares about its
workforce. The efficiency with which organizations manage, develop, motivate, i%(')lve
and engage the willing contribution of those who work in them is a key deté};\}m‘[ of
how well these organizations perform. The significance of developi .}%trators in
the application of cloud computing technology for informatior.l Ka%gesment has become
more obvious given the growing complexity of the work eq&@hem, the rapid change
in organizations and technological advancement whiél@’t&qeer necessitates the need for
training and development of employees to mee@%ﬂenges. Human development of

administrators in ICT polytechnics w@g% ensure that organizational members

possess the skills, knowledge and abiliti€s to apply cloud computing technology in

everyday activities of admini%t@;b(‘) as to enhance their performance.

Human capital develo %}'\presupposes investments, activities and processes that
produce cloud co u%g nowledge, skills, and abilities’. Any effort to increase human
knowledge; 1@1()6 skills, productivity and stimulate resourcefulness of individuals is an
effo @h man capital development. Human capital development is a process of
increasing human skill, ability and knowledge in the use of cloud computing applications
for increase in productivity and stimulate resourcefulness of trainees. The process should
be systematic to the extent that there should be a plan for which previous activities will
provide support for upcoming activities while facilitating the attainment of set goals. The

process should be sustainable since the product (human capital) must make desired and
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enduring impact on the organization or society. The process should be strategic to the
extent that there are well-defined goals and targets whose attainments are time bound. It
should be dynamic, responsive and result oriented; continually evolving and proactive to
address emerging challenges®. Measures from Human Capital Theory will be used to
AL
>

According to the generally accepted value of human capital theong*lproving

establish human capital development for the purpose of this study®.

organizational performance depends on employees' skill, knowledge, aptitude as a
fundamental principle of value creation. The "human capital && which was widely
adopted after Gary Backer won the novel prizes, &@& that different levels of
education and training correlate with different le ages and salaries, and that the
more knowledge, skill, and ability one posse Qﬁ more likely one is to land a better
job. As such, human capital can be @1 of as a physical means of production.
Organizations make investments 1n@n capital through training, education, and health.
The study extended the human a 1tal theory to say that "the component of human capital
consisted of abilities, K@&Ee skill, personal talent, behavior, and effort, when those

three componen[()%

knowledgei‘;a@ general knowledge for work. Skill is knowledge applied to work,
s

. The knowledge included IQ, intelligence, specific
incl ical movements and job-related movements. Talent is an innate quality of
the individual that can be enhanced through development. The expression of observable
behavior, norms, ethics, and personal beliefs is called conduct. Individual make an effort
when they strive to use their natural or unique resources, such as their talent, experience,
knowledge, and capacity for hard work to succeed, and finally there is time. The

administrators of ICT Polytechnics in Ogun State have been found to be missing in these
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essential components of human capital development, which has negatively impacted the

effectiveness of their work.

Human capital, which has historically been the main engine of growth for industrialized
economies in the west and several South-east Asian nations, is obviously deficient in
Africa. Asian nations like Singapore, Korea, and Japan prioritized hi 'h\ﬁ]bvlity
technology innovation and the development of the necessary human L%%ﬁ, which
enabled them to achieve rapid economic expansion. Africa's human capital development
base is clearly inadequate. Inadequate institutions and support'@y?sms for education
and skill development continue to limit access to instit&@\of training and learning'’.
During human capital development, the focus @rainers is to improve the data

literacy skills of the trainees which in this casg%e e administrators of ICT polytechnics

in Ogun State, Nigeria. ( \)

Data literacy skill is the ability@éad, understand, create and communicate data as

information, it focuses on%ic mpetences involved in working with data. Data literacy

is the ability to HQ;@

field lying at ‘% ersection of data science, quantitative reasoning, and authentic

d use data to inform decisions and is an interdisciplinary

context! ’f%d%tion to specific abilities, data literacy is characterized by habits of mind
sgriosity, resiliency, and ethical decision making. Data literacy is becoming more
commonplace in formal and informal and is addressed in various efforts to reform
undergraduate science education. The capacity to critically gather, handle, assess, and use
data is known as data literacy. Another definition of data literacy is the capacity of non-

specialists to use data. A data literate person follows the same phases of data processing



as data scientists and knows how to make use of them for its objectives. A data literate
person gets along with basic understanding of the process and methods, data scientists are
professionals with profound knowledge and skills in data management and advanced
statistical methods. In other words, data literacy translates into being able to read and
speak data, to understand data and being able to make use of them, in order to t.ak%full

part in society affected by the availability and accessibility of vast volume of (@}y\

0

Data literacy are measured with amount of data collected, evaluated, managed,
conceptualized and applied in order to improve the quality of c@}:’g)mputing services
among administrators in ICT Polytechnics, Ogun State a@wd from data literacy skills
and competency management model'?. Data collec the process of gathering and
measuring information on targeted Varlables 1 Qabhshed system which then enables
one to answer relevant questions and e@ outcomes. Data evaluation is the process
that determines whether data is us@or calculating risk estimates. Data management
service is the practice of colwg, organizing, protecting and storing an organization’s
data so it can be analy Administrative purpose. Conceptualization is a process that
involves coming @% clear, concise definition during administrative work while data
application’ @ process of analyzing large-scale data to quickly surface rich insight or
take u@o ous action. The issue with administrative activities among administrators in
ICQ@ytechnics in Ogun State is not availability of advance technological equipment to
support their computing services which has made cloud computing a difficult status to
attain. In view of the above discussion, this study tends to investigate the influence of

human capital development and data literacy skills of cloud computing services among

administrators in ICT Polytechnics in Ogun State, Nigeria.
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1.2 Statement of the Problem

Cloud computing connects many computing resources, storage resources, and software
resources to form a vast shared virtual resource pool, from which users can purchase
corresponding services, such as hydropower. Administrators are involved in maintaining
databases relating to students and their academic progress. When administrat%» nage
students’ data and information appropriately through the application o Q@mputing
technology with quality services, it makes information and data<access an easy one.
OV
However, preliminary investigation, close observation \iterature review have

revealed a decline in the quality of cloud computing@&ﬂology in ICT Polytechnic,

Ogun State. As a result, information and data m%e ent has been poor which has call

for acquisition of data literacy skills on tlie@)f the school administrators. As we know

that the purpose of cloud compu% hnology is to manage students and staff

information effectively but due tc@ility of the administrators to be able to use it, there

.\

is decline in information Rc?ss nd use and it will eventually lead to poor development
nd infrastructural development because poor access to

on the nation’s eco
information is detrifriental to student and institution’s progress. Capital development of
administ@%d data literacy skills by ICT Polytechnics, Ogun State, Nigeria in the
ap@gl of cloud computing technology has been identified to solve the observed
problem of this study'®. Administrators of ICT Polytechnics in Ogun State, Nigeria were
perceived not to be able to make use of cloud computing technology in managing
information and data mostly due to the fact that there is no provision for regular training

in this sector which has reduced administrators’ development.



1.3 Aim and Objectives of the Study

The aim of the study is to investigate the influence of human capital development and

data literacy skills of cloud computing services among administrators in ICT

Polytechnics, Ogun State, Nigeria. The specific objectives:

1.

ii.

iil.

1v.

Vi.

examine cloud computing services provided by administrators . in_ ICT

Polytechnics, Ogun State, Nigeria; Q'}\

identify the level of human capital development of adrg@;% in ICT

Polytechnics, Ogun State, Nigeria; . ‘\‘ o

investigate the level of data literacy skills am@dministrators in ICT

Polytechnics, Ogun State, Nigeria; N QQ)

ascertain the influence of human ca@elopmem on cloud computing

services among administrators in C@ﬁechnics, Ogun State, Nigeria;

examine the influence of data lite skill on quality of cloud computing services

provided by administr. tor@tT Polytechnics, Ogun State, Nigeria and

Investigate the combine influence of human capital development and data literacy
3

.\
skills on @@

cloud computing services by administrators in ICT
Polytech&iﬂ:s, Ogun State.

1.4 Resea uestions

T@estigations were channelled by the following questions.

What are cloud computing services provided by administrators in ICT Polytechnics,
Ogun State, Nigeria?
What is the level of human capital development among administrators of ICT

Polytechnics, Ogun State, Nigeria?



3. What is the level of data literacy skills possessed by administrators in ICT

Polytechnic, Ogun State, Nigeria?

1.5 Hypotheses

The following hypotheses have been developed and evaluated at a signiﬁcancel\ | of

0.05.
Nz

Hol: There will be no significant influence of human capital development on cloud

. %
computing services provided by administrators in ICT Polytecng un State;

Hy2: There will be no significant influence of data® L@cy skill on cloud computing

services used by administrators in ICT Polytech@ State;

Hy3: There will be no significant comb@djﬁnce of human capital development and

data literacy skills on cloud con% g service provided by administrators in ICT

Polytechnic, Ogun State. \;()

.\
1.6 Scope of the Stud@'@

The study focuﬁiﬁlﬁ influence of human capital development and data literacy skills on
cloud co Qservices among administrators in ICT Polytechnics, Ogun State, Nigeria.
Th %Jres of cloud computing services are reliability, tangibility, responsiveness,
as&ce and empathy of the services. The measures of human capital development are
personal talent of administrators, Behaviour of administrators, Effort of administrators
and Time used by administrators on computing services while the measures of data
literacy skills are data application, data collection, data evaluation, data management and

conceptual framework of data. The geographical scope will cover Gateway (ICT)
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Polytechnic, Saapade, Abraham Adesanya (ICT) Polytechnic, Ijebu — Igbo, D.S.
Adegbenro (ICT) Polytechnic, Itori and Gateway (ICT) Polytechnics, Igbesa. The
respondents were office secretaries, faculty officers and other administrators in ICT
Polytechnic, Ogun State, Nigeria. ICT Polytechnics, Ogun State was chosen as the study

area because the targeted problem is observed among administrators in the institl.lti?g

1.7 Significance of the Study . Q'}\

Administrators, Management, and Researchers will significantly profﬂ%\hls research.
This study will focus on human capital development, and elo&o’ﬁnpnting practices
among administrators in ICT Polytechnics, Ogun %%Nigeria. It will help
administrators in tertiary institutions to follow the ri}@m in acquisition of skills and

data literacy in the application of cloud computing“practices in information management.

The findings of this study will assis t@agement of tertiary institutions to provide

the right equipment and training in enhancing the duty of administrators in the

institutions. \)

.\
The findings of thi @ will help students and researchers acquire more skills to

improve and s@i up their research work. This will establish a link and basis for future
researche?%d governments working on relevant research topics, the research work
d%rtinent and current data to scholars and students that embark on researches
about different phases of human capital development and cloud computing practices and

raise further questions for future researchers.
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1.8 Limitation of the Study

The major issue that limited this study was retrieving information from respondents due
to the nature of their work which makes it less receptive towards advancing research and

time factor for retrieval of information.

1.9  Operational definition of terms &
ices

Cloud Computing Services: It is the standard at which the cloud con@v

provided by administrators of ICT Polytechnics, Ogun State, Nigeria serve the students

.\"3
S

Reliability of Cloud Computing Services: It is the abi.li@o be relied on or depended on

and staff of the institutions.

as for the quality of cloud computing applic@accuracy, honesty or achievement

among administrators of ICT Polytechniéj@.\n tate, Nigeria.

Tangibility of Cloud Computing @es: It is the appearance of physical facilities,

equipment, personnel and wunicaﬁon materials that improve cloud computing

services among admini Cin ICT Polytechnics, Ogun State, Nigeria.

Q

Responsiveness\\O‘ loud Computing Services: It is the willingness to use cloud

computin‘é%lces by administrators of ICT polytechnics in Ogun State to use the

avquipment to perform their duty exceptionally

Assurance of Cloud Computing Services: It is the knowledge and courtesy of
administrators of ICT Polytechnics in Ogun State, Nigeria and their ability to convey

trust and confidence in their service delivery.
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Empathy of Cloud Computing Services: It is the care and individualized attention
administrators provide to the academic community with the use of cloud computing

applications in ICT Polytechnics, Ogun State, Nigeria.

Human Capital Development: It is the process whereby administrators in ICT

Polytechnic, Ogun State, Nigeria are trained and developed in the application® Q{Eoud

computing technology. . Qg)

'}

Personal Talent of Administrators: This is the exceptional abiliiﬁof ministrators in
ICT Polytechnics, Ogun State to attain difficult life goals tha@e' interests, abilities,

values and contexts. . QQ)
N

Behaviour of Administrators: 1t is the range ot%)ns made by administrators of ICT

Polytechnics, Ogun State towards their aéj@tive activities.

Effort of Administrators: 1t is the p@al or mental activity needed by administrators in

ICT Polytechnics, Ogun S%g)fo achieve their administrative goal through cloud

computing services ,@“

Time Used by strators: 1t is the particular period used by administrators in ICT

Polytechﬂ@un State in their administrative duties.

N

Dz@iteracy Skill: It is the ability to collect, evaluate, manage and apply data in
context including an understanding of data sources and constructs, analytical methods

and techniques applied by administrators of ICT Polytechnics, Ogun State, Nigeria.

Data Application: 1t is the process whereby administrators of ICT Polytechnics, Ogun

State analyze large-scale data to quickly surface rich insight or take autonomous action.
12



Data Collection: 1t is the process of whereby administrators of ICT Polytechnics, Ogun
State gather and measure information on targeted variables in an established system

which then enables one to answer relevant questions and evaluate outcomes.

Data Evaluation: 1t is the process that determines whether data is usable for calculating

risk estimates by administrators of ICT Polytechnics, Ogun State. @
Data Management: It is a specific set of technical abilities in the a:%@ormation
f

technology (IT) and computer science, such as the development ari%ie metadata (and

different types of metadata). among administrators of ICT P@é ics in Ogun State,

Nigeria. . QQ')&

Conceptual Framework of Data: 1t is the first s&ing data literate since it requires
knowing what data is, how it functio !N&%@ty, and how definitional changes can

affect data collecting and generate@ debates in ICT Polytechnics in Ogun State,
Nigeria. \;()(bi
Administrators: They %ﬁ% non-academic staff in ICT Polytechnics, Ogun State,

Nigeria that are Qspj)nsible for managing and supervising school faculty, education

programs, aﬁsc@f development.

13



Endnotes

1. A. Ali, & A. Alourani, An Investigation of Cloud Computing and ELearning for
Educational Advancement. International Journal of Computer Science and Network
Security, 21(11), 2021. 216-222.

2. A. Ali, D. Manzoor, A. Alouraini, The Implementation of Government Cloud for
the Services under E-Governance in the KSA. Science International Journal,. 3(3),
2021, 249- 257.

3. A. Ali, Cloud computing adoption at higher educational institutions\mdthe KSA
for Sustainable Development. International Journal of Advanced Computer Science
and Applications, 11(3), 2020. 413-419.

4. A. AlKhunzain, & R. Khan, The Use of M-Learning: A, Rerspective of Learners’
Perceptions on M-Blackboard Learn. 2021.

5. Lu, Huang, Ting-tin Hu, & Chen Hai-shan& Résearch on Hadoop Cloud
Computing Model and its Applications.. Hangzhou, China: 2012, pp. 59 — 63, 21-24.

6. Enayati, Taraneh, Measuring Service«Quality of Islamic Azad University of
Mazandara Using ServQUAL Model, Iranign Jeurnal of Management Studies (IJMS)
6(1),2013. 101-118.

7. M. G. Azam, Application of-cloud computing in library management: innovation,
opportunities and challenges. Intérnal Journal of Multidiscipline, 4(1), 2019. 2-11.

8. P. David J. Lopez, Knowledge, capabilities and human capital formation in
economic growth. Implications for human resource development, Human Resource
Development Intexnational®2001; 7(4): 2004. 545-551.

0. F. M. Nafukho, N. Hairston, K. Brooks. Human capital theory: Implications for
human resbukcé, development, Human Resource Development International. 2004;
7(4): 545-551

10€, \J=Debrulle, J. Maes. Start-up absorptive capacity: Does he owner’s human and
socialtapital matter. International Small Business Journal. 2014; 32(7): 777-801.

11.  E. B. Mandinach, M. Honey, & D. Light, 4 theoretical framework for data-driven
decision making.  American Educational Research Association (AERA), San
Francisco, USA. 2006.

12.  A.Tygel, & R. Kirsch, Contributions of Paulo Freire for a Critical Data Literacy:
A Popular Education Approach. The Journal of Community Informatics, 12(3), 2016.
108- 121.

14



13.  J. T. Delaney, M. A. Huselid. The impact on human resource management
practices on perceptions of organizational performance, Academy of Management
Journal, 1996; 39: 2018. 949-969.

15



Chapter Two

Literature Review

This chapter reviewed related literature that enabled the researcher broaden her

understanding on the research problem. The chapter is presented under the following

headings:

2.1

2.2.

23

Conceptual Review . :

2.1.1 Overview of Cloud Computing Services

2.1.2  Overview of Human Capital Development @

2.1.3  Overview of Data Literacy Skills Q’&

Theoretical Framework . \4%

2.2.1 Servqual Theory of Seruice Quality

2.2.2 Human Capitq,%@'

2.2.3 Data Literg%%ills and Competency Model

Review o@l&rical Studies

A

2% uman Capital Development and Quality of Cloud Computing Services

Q.&Z Data Literacy Skills and Cloud Computing Services

24

2.5

Conceptual Framework

Summary of Reviewed Literature

Endnotes
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2.1 Conceptual Review
2.1.1 Overview Cloud Computing Services

Cloud computing is defined as a scalable Information Technology (IT) enabled capability
in which resources of the computing infrastructure are provided as services over the
Internet. These services are "service models" (e.g., software, platform, and infra@ﬁre)

and "deployment models" (e.g., private, community, public, and h@ together

provide ways to deliver cloud services. In higher education, cloud ¢ mg ing services are
commonly used to provide the means for students to cof%t and interact in a
distributed learning space. It has the potential to suppo%gdnced teaching and learning
processes in the sense of developing one’s CO@Q}VG social interaction during the

problem-solving activities, reflections, knqwiﬁ sharing, and idea generation'.

Since "nothing in IT lasts forever, an@at technological evolution and economic factors
can rapidly alter the traj ectot%f% industry," cloud computing characterizes not only a
change in how business i ou@ucted and IT assets are maintained more effectively, but
also completely %w the IT business operates. The NIST definition of cloud
computing is ost widely used definition of cloud computing. According to NIST,
cloud computing is "a model for enabling ubiquitous, convenient, on-demand network
ac@?a shared pool of configurable computing resources (e.g., networks, servers,
storage, applications, and services) that can be rapidly provisioned and released with little
management effort or service provider interaction." According to the cloud computing
definition, Cloud computing, it is clear, offers a flexible IT architecture that adapts IT to

business demands. Additionally, NIST has proposed the following five characteristics of
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the cloud computing model: On-demand self-service: The customer association can later
self-arrange computing capabilities as needed without requiring human interaction from
the Cloud Service Provider (CSP); Access to a broad network: Computing capacities are
made available across the entire network by diverse customer platforms; Pooling of
resources, where network bandwidth, storage, memory, and processing resources c&f‘the
CSP are gathered and used by multiple tenants without knowledge of the loc@)f the
virtual machine being used in the cloud; Rapid elasticity, where proc \%er can be
scaled up and down naturally as needed; and consistent se‘r\'g%e,ﬂwhere the cloud

°
frameworks' regular operations are carried out to customers?, %\

-QQ)

In this sense, cloud computing may be described @mputing method in which vastly
adaptive IT-related capabilities are made avail & a service to external structures via
internet technologies. Cloud computin@%n idered as a technology that combines
virtualization, utility computing, % rvices utilizing software that can be accessed
online. Because of technol@&%ganizations are rethinking better ways to use IT
resources that are auxili o their companies. Using a very flexible architecture that is
accessible over t@e , associations have the option to engage outside suppliers and
on-request e@&s. Additionally, shared computing resources including networks,
serversgm ications, services, and storage can be used to provide access to the on-
demand services.3. There are three categories of cloud computing services: infrastructure
as a service (IaaS), platform as a service (PaaS), and software as a service (SaaS). The
cloud meets the needs for broad network access, multi-tenancy, flexibility, economics,

scalability, and abstraction while not quite being identical to the earlier computing

models.
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Higher education institutions have the option to use various forms of information and
data clouds that they deem appropriate for their needs. Cloud computing can be organized
using one of four models: public, private, communal, or hybrid. The IT administrations
are external to the organization or IT division in a public cloud arrangement. The IT
services in a private cloud, on the other hand, are installed inside the compalz;&but
individual business units pay the IT department for using institutionalized ser@while
using the company's back-up systems. The community cloud encou. .\?Qharing of
infrastructure among various organizations employing the planp@rqsources, and each
organization has specific common goals and missions. A @/ork with at least two
clouds, such as a private, public, or community cloud,@%ﬁat makes up a hybrid cloud.
The public cloud, with its multiple occupancy @ re services, offers the best use of

the investment from the perspective @ice provider. This execution is more
s

susceptible to problems than private'@ s because of the shared services (hardware
and software), various occug%fas:@nd constrained control allowed by the subscribing

enterprise cloud®.

.\
Prominent compaeies% ezboards of directors and corporations frequently use this cloud

when they fiqéc\‘a large number of users to use common software programs inside of an

extrem% S

cont of a university with more than 20,000 students would require a desktop

phisticated security system. It can be imagined that many users in the

application and interface that was almost identical, as well as processing capability, to
one another. IT offices must request an application set and a standard interface that can
be changed as needed with minimal local input due to cost savings. The Hybrid Cloud is

the most appropriate configuration since it combines private and public clouds. Due to e-
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Learning instruction, general apps and information, such as data pertaining to modules or
courses, can therefore be kept in a public cloud, whereas student applications and
information can be retained in a private one. Typically, some apps that require careful
monitoring and control are operated locally, while others are kept operating on a public
cloud. A hybrid setup allows for flexibility when extra processing power is needed for

)

small periods of time quickly, such as during exams. In these situations, the cloud

can take on the load for extra processing power or capacity. Due tp@u ase, this

wasn't quickly achievable in the private cloud timescales’. ‘\%ﬂ

Cloud computing is a paradigm in which resources and/oréyckbes are provided over the
internet. This leads us to the concept of SOA, w 'cb@n integration platform based on
the combination of a logical and technologi&ﬁchitecture oriented to support and
integrate all kinds of services. In g@\y a“‘service’ in the framework of cloud
computing is a task that has been e%%ulated in such a way that it can be automated and
supplied to the clients throug nsistent and constant procedure. Any component can
be considered to be a s ,"from the components which are closest to hardware, such
as the storage S%QI‘ the computational time, to software components aimed at
authenticatt \ser or managing the mail, the management of a database or the

monito“@ the use of the system resources®.

The philosophy of cloud computing mainly implies a change in the way the problems are
solved by using computers. The design of the applications is based upon the use and
combination of services. In contrast to what happens in more traditional approaches, i.e.

grid computing, the provision of the functionality relies on this use and the combination
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of services rather than on the concept of process or on algorithms. Clearly, this brings
advantages in different aspects, for example the scalability, reliability, and so on. For
example, in the presence of a peak of resource demand, because of an increase of users or
an increase of the data size, additional instances of a determinate service could be raised
so that the application response time remains acceptable for users. In the corre.sp?&iing
case of a fall in demand, resources should be released. All of these actions are@é;%d out
in a way that is transparent to the user. The main features of this archi N% its loose
coupling, high interoperativity and the presence of interfaces tl}ﬂt&ax@ the service from

the implementation and the platform®. %\
&

In an SOA, the services tend to be organised in @;al way in layers or levels (not

necessarily with strict divisions) where, normg% e modules use the services that are
provided by the lower levels in orde@e other services to the superior levels.

Furthermore, those levels may ifferent organisational structures, a different
architecture, etc. Depending @gype of services offered, we can find three main types
of layer which, togethe pose what is known as a ‘stack’: a storage cloud, which
provides storage servi ased on blocks (chunks) or files, a data cloud, which provides

data manage ervices, based on registers, columns or objects, a computation cloud,

which @Vles high performance execution services. The cloud computing paradigm
benefits large projects. As is well known, many applications in science or business
domains face a high computational load. This may result from the requirement of
handling large amounts of data stored in static databases, which implies a high data
storage capacity; or may be the result of a dynamic data stream, which requires a high

throughput network connection.
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The current benefits of cloud computing for application providers and end users can be
summarised as follows”: Scalability in resource usage: a cloud appears as an illusion of
infinite computing resources accessible on demand, and allows the users safe investment
in infrastructures. Therefore, users may start with a minimal scale of resources and
increase their resource occupancy in accordance with their needs. Flex1b1hty the
pricing model: the scalability in resource occupancy stated above direct%%mpts
flexible pricing models of clouds. Low administration effort: the %atlon and
maintenance is on the server side, liberating the application use ﬁ%i’hls responsibility.
More mobility: the cloud environment is accessible from anK ce as long as it has an

internet connection, since all the workload is came@lt on the cloud (data centre)

instead of local facilities. @

Depending on the relationship betwe@lﬁowder and the user, a cloud can be
classified as: Public cloud, the one @commonly referred to, is owned and operated by
independent vendors and acc sible to the general public. Private cloud is an internal
utilisation of cloud tec Tes which is maintained in-house and solely accessible to
internal users w1t in afrorganisation. Community cloud is shared by several organisations
and sup ecific community that has shared concerns (e.g. mission, security
requlre®‘§ policy, and compliance considerations). It may be managed by the
orga ations or a third party and may exist on premise or off premise. Hybrid cloud is a
combination of two or more types of clouds (private, community, or public). For example,
an organisation may bridge its internally operated private cloud with other public clouds
together by standardised or proprietary technology in order to satisfy business needs®.

Among the four deployment models, public cloud is what the term ‘cloud computing’
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was initiated for and commonly refers to. Other deployment models are variations of
public cloud but share a similar set of technologies and levels of services. The three

service levels of cloud computing will be discussed in the following section®.

Cloud computing practices are generally classified into three layers: Infrastructure as a
Service (IaaS): IaaS provides the raw materials of cloud computing, such as pI’(& ng,
storage and other forms of lower level network and hardware resources i ual on
demand manner via the Internet. Differing from traditional hosting g%es with which
physical servers or parts thereof are rented on a monthly O\%}ly basis, the cloud
infrastructure is rented as virtual machines on a peruse Ci?nd can scale in and out
dynamically, based on customer needs. Such o scalability is enabled by the
recent advancements in virtualisation and net %anagement [aaS users do not need
to manage or control the underlying cl d 1 as ructure but have control over operating
systems, storage, deployed apphc@ and in some cases limited control of select
networking components (e.g@ﬁrewalls). Typical laaS examples are Amazon EC2
(Elastic Cloud Computi and S3 (Simple Storage Service) where computing and
storage infrastruc@nge open to public access in a utility fashion. For a fee (e.g.
USDO0.085 e@o)%ﬁr for an on-demand small Linux/UNIX server instance, or USDO0.12
per hm@or Windows one), a user can easily access tens of thousands of virtual servers
from"EC2 to run a business analysis, and then release them as soon as the computational
work is done. Another example, Eucalyptus, based on an open source framework, is a
cloud implementation that provides a compatible interface to Amazon EC2, and allows
users to set up a cloud infrastructure on premise and experiment prior to purchasing

commercial services’. Some researchers suggest to further divide IaaS into HaaS
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(Hardware as a Service) and DaaS (Data as a Service), but it is more common that [aaS is

considered as a whole concept.

Platform as a Service (PaaS): PaaS moves one step further than [aaS by providing
programming and execution environments to the user. A PaaS product acts as an
integrated design, develop, test, and deploy platform. The PaaS user célx ate
applications using programming languages and APIs supported by the pmv%and then
directly deploy the applications onto the provider’s cloud infrastructure* within a few
clicks. The PaaS user does not manage or control the undet 1dud infrastructure
(including network, servers, operating systems, or storaéycbbut has control over the

deployed applications and possibly application %@Vlronment configurations. Such

an approach can reduce most of the system stration burden (e.g. setting up and
switching among development env@aﬁ nt, test environment, and production
environment) traditionally carried @ developers who can then concentrate on more
productive problems. PaaS t}%@ provides a complete set of development tools, from
the interface design, to ess logic, to integration. Some other appealing features of

PaaS include bui@t ments measuring the usage of the deployed applications for

billing p}%{é\md an established online community for collaboration and problem

solvingb
An example of PaaS is Google’s App Engine, which enables users to build applications
on the same scalable systems that power Google applications. Google’s App Engine aims

to enable users to easily develop applications on the Internet in collaboration with other

developers from around the world. To facilitate collaboration, PaaS providers often
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intentionally cultivate online user communities and marketplaces (e.g. Google Apps
Marketplacel) where developers can share, buy, and sell their codes, products, and
services to each other. PaaS offerings lower the entry level for online application
development. WaveMaker, recently acquired by VMware, provides an easy and intuitive
way of building Java-based websites, enabling non-programmer users to build Ehez,&)wn
online applications in the cloud. These types of platforms comprise &odem
instantiation of the End User Computing (EUC) paradigm wh@ ng been
envisioned by generations of IS researchers’. . ‘\%.\

Software as a Service (SaaS): SaaS provides users with %:e turnkey applications
through the Internet, even complex systems such as ,@e for CRM or ERP. Software or
applications are hosted as services in the &and delivered via browsers once
subscribed to by the user. This appro@% liminate the need to install, run, and
maintain the application on loc@hputers. SaaS is known for its multi-tenant
architecture in which all theﬂé') share the same single code base maintained by the
provider. Authenticatio d" authorisation security policies are used to ensure the
separation of user,data>Such a sharing mechanism enables the cost and price of SaaS to
stay comp 't@xompared to traditional off-the-shelf and bespoke software. SaaS is
expect ‘ﬁeviate the user’s burden of software maintenance, and reduce the expense
of@ware purchases by on-demand pricing. A prominent example of SaaS is
Salesforce.com’s online CRM system. This system provides users with complete CRM
applications as well as a user side customisation platform based on its PaaS by-product

Force.com. Two types of customisations are available; one is ‘point-and-click

configuration’ that requires no coding, the other is ‘customise with code’ that allows
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developers to create new functionalities beyond the constraints of configuration, with
Apex; Salesforce.com’s own native programming language. Thus on its own website,
Salesforce.com declares that there are currently ‘77,300 Salesforce implementations. All
of them unique’. Similar to PaaS, SaaS providers also leverage the ‘power of crowd’ by
providing online user communities and marketplaces where SaaS users and tl}irggfu"ty

vendors can share, sell, and buy add-ons, modules, or customisation sewices@hance
[ ]

the core application. ,%\QO

An example of such a marketplace is Salesforce.com’s AppEx@f.ﬂThis marketplace
acts as a specialized aggregator and enables features sucl‘é\w questing quotes, sharing
demos, etc. The new add-ons bought from the a@ce can be deployed by a few
clicks in a few minutes. laaS, PaaS, and SA%SQ

building on the former. These three la@sj\e\ﬂ

services. Cloud computing has prc&éﬂ%d many technological and sociological benefits.

e inherently interrelated with each

ct a full spectrum of cloud computing

The computing power is gen@rom highly centralised and standardised data centres
which contain up to sev tillion servers, with considerable economies of scale. From
an enterprise stan@ cloud computing can deliver on-demand computing power at a
very low @ upfront cost for infrastructure and ongoing maintenance. Cloud
com u'@ also promises to provide better performance, reliability, and scalability. Some
evidence shows that these are being delivered. From an environmental standpoint, owing
to the advanced electrical and cooling systems used by its centralised data centres, cloud
computing has promised to bring low environmental cost and high energy efficiency,
compared to the traditional scattered enterprise data centres. All in all, these seductive

promises have attracted enormous interest from many organisations.
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Cloud computing service is the capacity to ensure a specific degree of performance or to
assign different priorities to various programs, users, or dataflows10. The entirety of a
service's attributes that affect its capacity to meet the explicit and implicit needs of its
users constitutes the quality of a cloud computing service (service quality assurance). The
fulfilment of functional and non-functional requirements determines the quqliteS‘)f a
cloud computing service. The services description will determine how well atisfy
the user's functional needs. In cloud services, there are a signific .\3@( of non-
functional services that must be taken into account. As a resu}t,&b@lieved that cloud
computing service parameters are connected to a clo@wice's non-functional
characteristics. Reliability, flexibility, performance, s'a@ly, and usability were chosen
as the top five characteristics of cloud con@%services in the study. System
availability, fault tolerance, user experi '\‘{Qy%js, privacy, and safety are all addressed
.

by reliability. Scalability, portability, teroperability of a system are all examples of
flexibility. Performance 1is co@ed with system effectiveness, response time,

throughput, and adherencgggeviously agreed-upon service requirements.

It frequently offe@ators for calculating SLAs and gauging the compliance of cloud
computing e@&. Since customers primarily care about the response time, processing
time oéﬁghput of the applications operating on top of cloud services and use these
perfobmance metrics to evaluate CSPs, this attribute is very important to both users and
CSPs. Accountability, confidentiality, integrity, audit trails, etc. are all components of
security. While usability places some emphasis on customer satisfaction and value. In
addition to these characteristics, resource consumption and methods like monitoring

utilization to spot over- or under-provisioning are key issues for both cloud users and
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CSPs. A crucial step in determining and sustaining specific levels of cloud computing
service quality is the assessment of consumption patterns.11. To do this, it is necessary to

have the following relationships:

+ Relationship with connection to the SLA. The SLA typically contains a description of
the cloud computing service attribute. As it outlines the service level goals to rhg{%eure
that the delivered cloud computing service satisfies user expectations, % LA is a

suitable way to express the cloud computing service assurances.

. %
* Relationship with monitoring. The contract must be implem%%‘%refully because the

cloud computing service features, such as reaction time Q@)ughput, have a high degree

of fluctuation. @
As a result, ongoing oversight of cloui@ng service qualities is required for the

service provider to uphold SLAs. %c lent frequently assesses SLA compliance. A
popular approach to assure hel%()g to the agreed-upon requirements is to monitor the

different SLA parameter Th{s monitoring of cloud computing service agreements is

based on extracti required to conduct measurements and allows the client to

examine thé b%&gior of the service of cloud computing service. IT technologies are used,

for example, to monitor the server, applications, databases, and networks. In order to

m@ an appropriate balance between the advantages to the CSP and the happiness of
the client, the process connected with monitoring to assure prevention, correction, and

control in cloud computing services is necessary.

According to definition, Quality service should be related to requirement, to imply that

requirements should be there!?. There are many factors that will affect the quality of a
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system or application. Flexibility, the ability of the software to manage the functionality
without destroying the system. Maintainability and readability, maintainability is a little
similar with flexibility but it focus on modifications about error correction. Performance
and efficiency, performance is about the response time of the software. Scalability, a
scalable system responds user’s actions in acceptable amount of time. Availal.aili‘g&and
Robustness, A robust software should be available even if there is failure stat%'{&bﬂity
and Accessibility, User interface is the visible part of the software to \%o it must
be easy to use. Platform Compatibility, A quality software shoglé&@p as much various
platforms as it can. Therefore, it will cover many users to us,&qg\software. The meaning
of platform means operating system and internet brow's@ﬂecurity, Security is important
factor to specify the quality of software. You should implement a security policy and
apply it correctly on the software and '@Ve any entrance gap. Security policies

like authentication and authorizat chniques, data encryption with highlevel
algorithms and network attac%&ég‘on.

As we explained before t the cloud computing service, it is a challenge to implement
Quality in cloud @n applications. There are many techniques to provide quality of
service to e@) d applications. Scheduling, admission control and dynamic resource

provisi@ng are some techniques used to achieve that goal.

Scheiuling: Cloud service scheduling categorized into two categories: user level and
system level. At user level scheduling deals with problems raised by service providing
between both service provider and customer. Market based and auction based schedulers

are fit for ruling the supply and demand of cloud resources. Market based resource
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allocation is powerful in cloud computing environment where resources are handed over
to user as a service. The system level scheduling handles with resource management in
datacenter. Datacenter contain many physical machines, Million request sent from user’s
side, scheduling these requests to the physical machines done in datacenter. This
scheduling affect the performance of datacenter. Service provisioning in cloud SE%t?ms

based on Service Level Agreement (SLA). SLA is the contract between sewi@vider

and customer mentioning the terms of agreement including the nonfun@mirement

represented as Quality of cloud computing service. ‘\%ﬂ

Admission Control: The main purpose of admission é‘%?] is to provide strong
performance. At admission control time, the Inft st,@vre Provider (IP) must consider
the extra requirement along with the ﬁm‘%l“ al computational and networking

necessities that may be required to be @o

cases, these flexible requirement@y be very large comparing it to the normal

Q

requirements. For example, if therg are many users are working on cloud application with

ntime so it become flexible. In many

high divergence, the n “of virtual machines are required more and that may be

added at mntime@ times multiple of the number of the basic ones. So that, the

number of%t!@e requirements plays important role in the total requirements and
h,

th%@

Resource provisioning: Dynamic resource provisioning is the process of assigning

cost of hosting the service.

available resources to the cloud application. Resource allocation will make services suffer
if the allocation not managed in the right way. Resource provisioning will solve this

problem by allowing the service providers to manage the resources of modules
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individually. Resource Allocation Strategy (RAS) is all about integrating service provider
services activities to allocate insufficient resources within the limit of cloud environment
so that it meets the needs of the cloud application. It need the demand and type of
resources for each application to complete the user task. The order and allocation time for
A

Essentially, the cloud computing philosophy suggests a shift in how %hges are

resources are inputs for optimal RAS.

tackled through technology. Using and combining services is the b‘z%for application
design. Instead of relying on the concept of processor 31%1' '\s, as with more
conventional methods, such as distributed systems, the pr@% of functioning depends

on the use and integration of services. In othe@@; this has benefits in terms of

adaptability, dependability, scalability, and so<on.*For illustration, more instances of a
specific service could be launched @h

appropriate for consumers during@ike of resource requirements due to a rise in

e application's response time stays

customers or a rise in computatiphal load. As a consequence of a decline in demand,
available resources sh@b’é made available. Everything is done sensibly to the
customer. Amon@Qo t notable cloud computing are its minimal connection, high
degree of 1% erability, and protocols that separate the provider's execution and

envirm@nt 3. It's not uncommon for an SOA to divide its operations into levels or

layer;(rather than in precise boundaries).

Some components make usage services rendered by lower tiers to allow other capabilities
to higher ones. Aside from that, these divisions could have multiple corporate

frameworks, architectural designs, and so on. According to the type of arrangement being
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offered, there are generally three basic types of layers together, which form what is
described as According to the kind of arrangement being offered. There are generally
three basic types of coatings together, which include what is described as a cloud-based
storage system that provides data storage depending on "files" or "blocks." Cloud
computing is a collection of registers, columns, or entities that offer ser\(ic?%and
complete execution services are available by a compute cloud. It is commonly@n that
many corporate and scientific applications have high computing nee . %‘e@rocessing
enormous volumes of data stored in stable systems needs a hig lof communication
link, a continual data flow also suggests a large quantit)&%torage space. Several
categories can be used to organize service—orienté@(stems. One frequently used

characteristic for classifying these systems is theﬁé% complexity that they offer to the
system user.'4, C’@

The software and computer progra@ectively stand in for the laaS when compared to
a single computer platform. TFhe pperating system controls and facilitates access to the
system resources. The ustomer leases computer resources from the IaaS provider
rather than purchasin gsetting up its whole computing infrastructure. The customer
only pays r@ t they use because services are often charged based on actual usage.
Because~of the dynamic scalability of cloud computing, they use (and pay for) fewer
re@es when the workload is low. When a customer has a more urgent need for
assistance, laaS can make them available to satisfy their needs. Most service agreements
include a top dollar amount that customers are not allowed to exceed. Scientific

researchers and practitioners are a good illustration of a typical laaS customer. Due to the

IaaS and the substantial infrastructure it offers as a service, these clients are able to plan
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experiments and analyze data to a degree that would not be possible otherwise. One of
the most well-known IaaS providers today is Amazon's Elastic Computer Cloud (EC2).
[aaS service providers like RackSpace, Google Compute Engine, and Windows Azure are

also well-known.

E-learning systems advent expand at an exponential rate due to the suspé@ of
oncampus classes, tremendous expansion in the number of students, instructi content,
services available, and materials made accessible. It's essential to se‘l% platform that
can scale to meet demand while still keeping expenses in @gﬂwhﬂe optimizing
resource processing, storing, and communication requi@;& Cloud computing is
what's happening here in the shape of delivery a % al of information and content.
In contrast to previous 'traditional' learning enyirohments, defining the promise of SaaS
applications for resilient and comprehe@%ﬁance learning may help us comprehend
the advantages of cloud computin%'%sﬂy on a technological and pedagogical level.
Throughout terms of achiev beneficial system for online tools and interactive

services, such as teachi %a'tbrials, recordings, educational materials, peer instruction,

and so on, we ought Qof er the 'road' for supporting migration to such a model. Many

educationaléj@tions are now using cloud technology, and it's evident that it has a

promis% future in.

Education A cloud-based e-learning system known as SaaS enables users to take
advantage of cloud computing. Its minimal hardware requirements allow for quick
deployment by the end-user. Additionally, it frees up the provider from system support

and maintenance duties, allowing the manufacturer to concentrate on the most important
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aspects of their business while still receiving free automated upgrades and supplying
necessary resources via Web 2.0. From a technological perspective, cloud computing
systems and e-learning system design are both essential to the coherence, harmony,
efficient use of resources, and long-term stability of the e-learning environment in
education'?. This will be equally handy for the situations like Coivd19 where the n}g}em
is restricted. It is appropriate for the program type education sector to pay @ntent
peruse, making it available to more sophisticated programs and re '.}xa lications.
Numerous educational establishments can use a SaaS server. S.cala%ity is built-in to the
system because it is hosted on a cloud server. The soft@ performance will not
deteriorate as student usage increases. To acquire the@nggdence of consumers and a
comprehensive providing users system software%%s provider needs a sophisticated

level of security. The consumer data C"lfzép%rsed throughout various services and

therefore must be consolidated in (@n g a comprehensive picture of the business,
resulting in an increased need %‘Q‘latforms and data integrators for education. The
advantages of a cloud- sqgi curriculum have previously been studied from a
technological sta c@% specific authors. While affordability is the most frequently

cited concern, gther considerations include those highlighted for cloud use throughout the

practice.

Q
It @necessary to back up and move data between devices using a hard drive. Creating
a reservoir of information means that students can keep it for as long as they desire, and it
will continue to grow with them. Recovering after a crash seems to be almost entirely
superfluous in this situation. There's essentially no information lost if the user machine

fails. While working from numerous locations, students can access their files and modify
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them using virtualized programs that have also helped institutions implement E-Learning
recently and notably during the lockdown. It offers academic organizations a minimal
cost-effective alternative for their academics, staff, and students. Data access monitoring
is made simpler by the notion that just one location must be controlled rather than
hundreds of computers dispersed across a larger region. Furthermore, because the cloud

has a single database for all users, cyber security modifications can beéﬁ'}lently

evaluated and deployed'>. ,%\QO

Subsequently, even though more efforts are required to defe@ How cloud-related
pedagogies or assessments of learning purposes, from a sc@s%y perspective, one of the
advantages of the cloud is its ease of access, as it @nly created to permit users to
collaborate from anywhere at any given tim gﬂ reach more learners outside the
traditional teaching environment and Qe)e%h'h ir requirements. It can provide more

meaningful information to a broade@trum of students in a more comprehensive range

of contexts. VQ)
.\

The integration of clo@: ology and e-learning has received more attention from the
institutions due,{" igh demand to continue education. Almost all the institutions of
schooling%@ed it to be an operative and suitable alternative for e-Learning.
Ne ss, an absence of research may provide a theoretical foundation from which a
methodology could be constructed. The flexibility implicit in the cloud strategy, on the
other hand, could've been highlighted as a considerable advantage in producing an
analytical framework and creating successful teaching techniques. The drawback in this

field is that few studies provide a strategic or tactical of the subject. Conversely, the
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overall characteristics of the cloud are associated with social engagement and

collaboratively learning pursuit in the literature'3.

Today's cloud computing, applications, and capabilities may tremendously aid the
profitable market of e-learning. The inadequacies of traditional local physical labs and
computing platforms can be significantly improved with the help of a cloud‘—b{%ﬂ e-
learning system. However, before the cloud can be widely used and embrac &cﬂltate
and promote e-learning, basic issues and obstacles must be ren‘l% In order to
effectively use cloud computing for e-learning and teaching, @y'c) institutions must
both provide IT support and put instructors and students @Q\J h a learning curve. Use
current public or commercial cloud resources or ,@thlrd party solutions, or both as
you see fit. To determine the optimal cloud m the needs of the class, the instructor
should also speak with the universitys I aartment and be well-versed in cloud
capabilities. The setup, asmgnme%'%d management of cloud resources and student

accounts must be taught to t ctor. Additionally, guidance and instruction must be

given to students on ho@:”ess and utilize the cloud-based course resources.

The learning ¢ go} instructors and students may be challenging or simple, depending
on the ca@eqmrements and design. Faculty in some disciplines, such as computer
sci Qd associated courses, can find it simpler to understand and use the cloud than
faculty in other disciplines. A cloud-based system incorporates the built-in benefits of
cloud computing into e-learning, including cost savings, fault tolerance, improved
accessibility, and distant connectivity. The advantages of cloud computing can be fully

realized with careful pre-implementation planning. Any of the methods below can be
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used by businesses to transition from their current e-learning system to cloud-based e-
learning. The conversion of an e-learning program entails a number of processes,
including the implementation of the server and client modules as well as the installation
of the operating system and middleware. User requirements, the availability of the
existing IT infrastructure, and a cost/benefit analysis are all required in a Eni%ion
feasibility study. By effectively mapping existing resources to the c@iered
architecture employing virtualization to decrease resource under-utili .%ﬂ, system's
financial cost can be kept to a minimum. A poor internet con.nic\'%l.gan greatly hinder
cloud-based education and e-learning, even if connectivit&@ speed have increased
significantly over the past ten years to an acceptaﬁ@vel globally. When data and

services are accessible from non-regional cloud’k%’%ers, the problem is made worse.

Users and students of cloud-based e—leatij&y%tems may experience undue stress as a

result of this issues!“. h

If students need to use Sp@gd software, equipment, and resources in physical
laboratories, the cloud not be the best platform for teaching certain topics and
disciplines. Robotics, fmainboards, physical network devices, and digital forensics can all
be categori e@equipment if a hardware dongle is needed. Although it might not be
feasiblé% circumstances, it is conceivable to use the cloud in part for this purpose.
For suCh subjects, the utilization of cloud power needs to be carefully examined and
studied. The solution to this issue might lie in tools that closely resemble the hardware
environment. The hybrid cloud approach should include using both on- and off-cloud

resources and software.
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The rise of cloud computing is mostly due to a number of exceptional benefits, including
economic ones. The main economic advantage is that it functions much like the
subscription model used by cloud providers. The adoption of the cloud undoubtedly
speeds up the development of new associations, as doing so could allow them to save up
to three months' worth of time, money, and resources that would otherwise be n.eeg,g for
power, office space, IT operations, and time that could then be used to boost %’Q{ue of
their operations. Reduced energy use also has a financial benefit &%rms that
completely migrate to the cloud stop using their own energy to g&@)r hardware28 and
instead become the end users of a large pool of resqk%} The greatest choice
characterizing impact for organizations is the economfc@%ﬁt. Out of the 800 IT experts
overviewed in a report, "half" would embrace Q&d only for reduction in costs30.
Forbes research shows that by the year Q}{\l‘,‘%ge American organizations can "realize
u

energy savings of $12.3 billion per @

organizations might diminish% 1zation of energy by "90%" 1°.

and small-scale to medium-scale estimated

The capacity to scale r ces, such as hard disk space, up or down in response to a
customer's requir eg'o a larger workload is another major benefit of the cloud. The
flexibility @rces is a crucial benefit, but it deceives the clients into thinking there
are end@s esources while, in reality, the data center's limit will be governing this. The
ac&ility to cloud services is the most critical factor among a variety of other factors;
continuous availability, regardless of whether the cause of downtime be issues related to
infrastructure or attacks on security, is critical to associations, particularly to those who
are in the financial sector needing coverage at all times. The possibility of outages is a

recognized issue; the apparent recognition is that by cloud adoption, the ‘single point of
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failure’ is wiped out, no doubt the provider disseminates crosswise over numerous data
centers even then there will be a common software framework hence the supplier itself
can be said to be a ‘single point of failure’ alongside the likelihood that shall stop to
existl0. A provider with possibility arrangements of resource pooling is fundamental; the
QP

According to Intel's analysis, "65%" of the 800 IT professionals surveyed %}ey had

main answer for ensuring all time availability is to adopt numerous suppliers'®.

experienced more security assaults than while using an infrastructure on-premises®*. The
primary concerns that enterprises have while considering the de cht of public cloud
are also covered in this inquiry. Regarding the provider's %&%efforts, there appears to
be a clear lack of certainty. Data protection is t oy@yto be the largest challenge for
businesses. How sensitive data is exposed to cleud*providers and how some vendors "are
not willing to permit auditing of their @S‘f{ r physical security measures" are two
other major challenges that discou@nterprises from adopting. Other major obstacles
to adoption include how sensi 'VQ%iata is exposed to cloud service providers and how
some vendors "are not g to permit auditing of their network or physical security
measures." A ﬁm@njgal problem of mistrust arises as a result of a lack of transparency
and securit a@!nces. It is obvious that in order for businesses to take full advantage of
the ma ‘ﬁﬁts that cloud adoption offers, they must be able to put their trust in their
cl(&rovider, who must establish a convincing reputation in turn!’. Cloud computing
offers more flexibility (commonly referred to as elasticity) than the prior computing
solutions in matching IT assets to business capacities. By enabling access to company

data and applications from a wider range of services and places, it can also increase

workforce flexibility. Associations can concentrate IT on projects of higher value by
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lowering or eliminating recurring updates to the server, other computing-related concerns,

and consumptions in terms of time, money, or application development.

Evidently, the ability to manage, create software, and operate data centers is not a core
capability for the majority of enterprises. It can be much easier to reduce or eliminate
these capacities with cloud computing, allowing the association to conceh on
important concerns like the policy and strategy for continuously improvinﬁ%%aming
environment. Most data centers have low energy efficiency due to 1 ient resource
use or bad design, which is currently thought to be both envirb@sa'ﬂy and financially
unsustainable. By applying cost-cutting techniques an@apl improved capacity to

manage computing resources, By applying co%@»techniques and their improved
S

capacity to manage computing resources, clg% ice providers can use significantly
na

W

less energy and other resources than @ data center operators'®. Given all the

aforementioned considerations, clo@mputing services, including cloud hosting, data
storage, software services, S@Q)Jnfrastructure, may be ideal for higher education
organizations. HLIs ca Qf'\cloud—enabled virtual services including calendars, file
storage, website @, email, contact lists, and sharing of archives. The benefits of
using clou @uting in the context of HLIs include easier access to content and
infrastrglﬁpay—as—you—go services, minimal costs for updates and maintenance, the

freeing up of internal resources, flexibility, and increased reliability.

The cutting edge universities are constantly looking for ways to become clearly more
self-sufficient while keeping up with the delivery of the best learning practices due to the

extremely intense pressure situations encountered in the educational system and the
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desire to be the best establishment. The government's adjustments to the allocation of
funds and assets are the main forces behind this development. Due to rising educational
costs, universities must operate independently, necessitating the creation of additional
funding rather than absorbing the majority of government subsidies. In addition to the
sponsorship subsidies now in place, universities are also beginning to look t((y%rjlrds
"cloud-based e-learning" or "Education as a Service" (EaaS) as a way to r%‘sﬁ\costs,
improve competency, and improve learning quality. Many third-p %}9 -based e-
learning platforms, such Docebo and CloudLearn, struggle to h.a\;e\“gegiceable impact on
the education industry. Distance learning (DL), often know;kg&leaming, has emerged
as a crucial component of the educational procésé)articularly for those whose

employment, health, disability, or geographic c@%lces make it difficult for them to

attend a traditional classroom'®. N ©

Distance learning not only addresse(@se concerns but also offers flexibility in terms of
time, location, and schedulirw loud-based e-learning framework would create new
learning environments Tests and lectures are delivered over a cloud system using
virtualization. St\@@can have access to information through cloud-based systems,
which can“be ssed at any time, from any location, using any web-enabled device.
Man IQ'VG sities and institutions have only recently advanced these activities. The lack
oprer infrastructure, training resources, "e-content," and inadequate, uninteresting
interface design all contribute to the limited impact of e-learning frameworks in the
academic setting. They recommend an effective framework that should include the
following: intuitive components, such as tests, quizzes, simulations, and videos; coherent,

consistent navigation; simple design elements, such as text size, color, and type;
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memorable content; uncluttered pages; community-oriented components, such as forums
made by students; support; and easy access to staff. The main issue is a lack of IT

infrastructure?.

Many current frameworks, like Moodle, are run and maintained on campuses with
subpar infrastructure, like poor hardware and networking, which can result 'i& ad
learning experience, demotivation, and lack of retention to learn. The sol g) is cloud
deployment, which will eliminate the aforementioned problems. A fe@d services are
currently being used in the educational sector, with Microsoft @gdu serving as the
most popular one and providing students with browser—ba@vcgcess to email, SkyDrive,
and the Office suite. It offers free access to the m@p%cent Microsoft products from
anywhere. Recent changes to this service include~the addition of PowerPoint, Access,
Word, Excel, Outlook, Publisher, and @c& aS part of Microsoft Office 365. The deal
incorporates cloud shared coordin% ffort storage to allow sharing archives among
representatives in their proj e(@)gle App Education (GAE) is one of the many cloud-
based services for educ The Google components Talk, Docs, and Mail, for instance,
provide compara@h benefits to its Microsoft partner, enhancing the learning
experience l@c llaborative efforts of online students. Google has also proposed a
pro rar@or educational purposes utilizing its Google Apps for Education Suite, which
includés productivity tools like Google Docs. Along with the classroom management

system, email service, shared storage like Google Drive, site development, hosting, and

collaboration tools are also included in this suite?!.
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The benefits and savings gained by the university's use of Google Apps services were
detailed in a contextual study at the University of Westminster. This service's main
function is to use Google Apps for collaboration, storage, and email for non-sensitive
material. An estimated £1,000,000 in sustenance was seen. As an alternative to the cloud
services provided to institutions of higher education, IBM Cloud Academy (%f‘fers
consultation services and best practices. These arrangements include Viﬂl@ﬂ;}sktop
solutions, collaborative tools, infrastructure computing, and other \?’ths way,
cloud computing has the potential to become an essential comp@@f education. It can
give users immediate access to a wide range of scholarly rg&@es, teaching resources,

nﬁ&&he innovative services that are

and research software. This makes up a sizable portio
quickly emerging online. The cloud comput@ viders are creating international
forums (for instance, IBM created the I my in 2009) for teachers, analysts, and
other IT faculty to meet up and exc%g ideas. At very low operating expenses, these

initiatives improve educatio@ access and quality. According to IBM, "Cloud

K
anti

applications as Wé{;@st

Similar to industry, researchers have shown that the main benefit is somewhat

computing enables educat students to gain access to a variety of research tools and

al library of educational resources.”?2.

ﬁnanci@n ature. Because to cloud virtualization, organizations will experience cost
sa@ in maintaining their IT infrastructure, particularly in the use of energy, licensing,
hardware, and specialist labor. Another major benefit is that content is noticeably
consolidated into a single archive that can be quickly and easily accessible from any
location at any time, as opposed to being dispersed across multiple local servers, which is

thought to improve students' learning experiences; the management of content and
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administration is simplified. Since all the content is consolidated, the staff can
concentrate on delivering a better learning experience rather than wasting time on a
useless structure. They also acknowledge the potential for mobile learning to promote
research because it will enable global teamwork over a common environment, increasing
success and the production of great work. Obviously, there are drawbacks to cloud:based
schooling as well as advantages; similarly to enterprises, there are issues that@@to be
resolved regarding information security, privacy, and an inadequate \90@ It is not
advisable to interfere with the data privacy regulations and t.he‘i\‘%agment, which also
address another issue, namely acceptance. Organizations,@ undergo a significant
transition as they move to the cloud and away Ti the conventional pattern of

instruction. Others may find it repulsive while@ may grasp it. However, studies

a@ill always take an important role in

education and the regular contact tir@ ectures can never be replaced. Teachers have

argue that this won't be the case; ed

the perception that these e—leg% meworks could replace them.?>,

According to The Edu@'}indowment Foundation, "there is positive substantiation
showing the vital OIQm technology plays in accelerating and deepening learning" in
2014. Thf%@‘ément of educational programs and creation of an embedded learning
environment” known as cloud pedagogy will result from the integration of learning,
tee&g, and cloud computing. "The art of teaching while encouraging omnipresence
learning via cloud-based applications" is how cloud pedagogy has been defined. The
author also made reference to the use of web 2.0 tools and web-based solutions, where

computing resources are pooled for improving the teaching and learning process.
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A cloud-based platform or cloud-based applications are used in any type of teaching or
learning that is accomplished using cloud-based learning technologies, or in other words,
any type of teaching or learning. It is sometimes referred to as "internet learning" or
"eLearning that is accessible in the cloud," which implies that resources are held in a
virtual domain at a different place and made available from a variety of wel.)—e%l‘)led
devices, including portable PCs, tablets, and mobile phones. Different rep@%ﬁons
consider anything that is accessible outside of an organization's fi : ause this
includes traditional outsourcing being done on the cloud. wm;, there has been
relatively little study done on cloud pedagogy, and fres&@fhods of teaching and
learning are still being established. Developments fn@%ﬁ—based learning come in a
variety of forms. Students and teachers curr@ se cloud services like Dropbox,
YouTube, or email for their daily tasks. ﬁ@s creative and effective methods for the
.

transmission and distribution of edu% material are provided by these programs. It
offers the ideal setting for im rov@roblem—solving, multimedia, inventive and creative

thinking, and ICT (Inforrg'on\ and Communication Technology) education 24,

The term "cloud"@ %refers to a group of computers working together as a single
unit. Thes c@) ters are connected to the Internet and form a processing model that
takes i@ aCcount asset scaling in response to real-time demands. The concept of a
W@ accessible, adaptable, and straightforward network of PCs is used in cloud
pedagogy to support online learning. This combines everything, from virtual classrooms
offered by accredited educational institutions to small learning modules for use in private
organizations or other private initiatives. With the aid of cloud applications, lectures may

be delivered from anywhere on the planet. The programs remove the restriction of
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physical classroom boundaries, and as long as the student has a functional internet
connection, it permits learning from anywhere in the world. Students from different
countries can collaborate using the learning platform, such as electronic boards, and work
in study groups. Different educational institutions around the world can manage a similar
instructional module concurrently. They can collaborate and share knowledge t?,gugh
virtual learning platforms. With the help of this innovation, students can %'%} their
learning resources from any computing device, regardless of platft }%@ as the
device can connect to the cloud. Additionally, the system res.p(%n\‘g%agpropriately to the
client's needs in the event of an increase in traffic or th @(Jnt of resources made

available to the system's clients, ensuring that th'e@nt’s experience is generally

consistent. @
With the program-based delivery of @rough cloud-based pedagogy, course

books may also be replaced, and t @ a service would offer the business much more
than simply the content. The ?&&es can be presented as word processors, spreadsheets,
or databases. A good ex ¢ may be found in California, where in 2009 State Governor

Arnold Schwarze@gggi troduced a scheme that required the State to stop purchasing

books and g s@“provide students with free digital devices °.
T

of cloud computing has been steadily increasing, and this has not been lost on
the educational sector. Education institutions have also gotten behind the effort to
integrate cloud computing into their daily operations. Despite the fact that the rate and
scope of adoption vary with location and the economic situation of regions, cloud

services are being used and adopted everywhere, with the educational sector being no
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exception. Large corporations like Microsoft have begun initiatives to provide
universities with free cloud services. Document storage, email, the creation and sharing
of reports, and the ability to create websites are included as services. The main users of
IT resources in a typical institution of higher learning are eminent instructors, students,
developers, administrative personnel, researchers, and analysts. HLIs typically h@g an
internal IT administrations office where all of their ICTs are managed. It has l@’%’roven
that these services can be moved to the cloud, where they can be acce . %ﬂ e internet.
The development and use of various technologies in the ac.a@&;nvironment have

increased thanks to cloud computing frameworks 26, @

Several developments have been made possibl t@s to the cloud's resources and
infrastructure. Researchers found that the Wnivetsity of California adopted cloud
computing to help staff members mlﬁl@ﬁe ce and research deadlines successfully,
allocate resources wisely, and avoéé%e costly pitfalls of under- or over-provisioning.
Marist Colleges have incorpéfé%loud computing technologies into its operations in
the US. Due to the fact his cloud computing system shared a data center with other
educational instit@costs were reduced. They made the decision to connect with the
so-called r@ﬁity cloud. The whole ICT department of North Carolina State
Univer@SU) has adopted cloud computing. They made the choice to house their
cloudysetup inside. This has reduced the cost of technology and education while also
accelerating the production of their students and workforce in information technology.
Additionally, specific higher education institutions who embraced cloud computing
perceived the competency element. Washington State University implemented a

virtualization environment that is seen as an agent enabling cloud computing, and thus
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increased their effectiveness. The use of Google Apps' email services resulted in

savings.?’.

Some of the problems that advanced education in Africa and other poor nations have
when integrating ICTs into their instructional modules can be solved by cloud computing.
The authors identified issues like a lack of ICT infrastructure, erratic and Unreliable
electrical power, and high ownership costs as factors limiting ICT use%%vanced
education in Africa. They claimed that the pay-as-you-use model an n}quest access
features of the cloud can help reduce businesses' reliance on CQ@%?Qpenditures. Some
challenges with higher education in developing countriesé\ﬂ% be considered as being
countered by cloud computing. A growing bo @;erature shows that HEIs have
started implementing cloud computing with § to African countries like Kenyan
Methodist University in Kenya, Univ@f airobi, University of Mauritius, and
Kigali Institute of Education in % da. The preferences and challenges of cloud
computing in Tanzanian H W@e also observed. Concerns about security have been

raised in an inquiry co@i@ in South Africa on the use of cloud computing in higher

education.?s, < Q)

N
The Goog@\d administrations, which include Google Talk, Gmail Calendar, Google
S ts, and Google Docs, are among the cloud computing services that HEIs have
adopted. As a result of these services, IT costs are decreasing and IT services are
improving in various associations. HEIs are increasingly adopting cloud computing in
underdeveloped countries, but it is still important to understand contextual issues that

may vary from country to country. The cloud apps have been embraced in HEIs in many
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different ways and are used for a variety of tasks there. While some are used explicitly in
the process of imparting knowledge, others are used for various exercises that aid in the
teaching process. According to a research, respondents indicated that they utilize cloud
services for a variety of tasks that support their teaching, including publishing lecture
notes, posting assignments, providing continuous evaluation marks, and using g‘atlz,%ilngs
to facilitate discussion with students. Other applications include publishin%%es in

journals, sharing data, conducting research, and scheduling meetings m@ ts.%,

The development of cloud computing goes through sev @s&s just like the
development of any other technology. The diffusion of th ation curve can be used
to explain how cloud computing has evolved thr: u@&me in various associations. The
five phases of dissemination of the 1nn0vat1 e are as follows: Innovators, Early
Adopters, Early Majority, Late Majorit an aggards are the first four categories. These
are characterized as - Innovatorgb"%gamzatlons or people who are interested in
technology and have a positi\%ok on the unique innovation. Early majority: a bigger
portion of organization people who are realists and focus on the procedural model
for the novel inv@E rly adopters: associations or individuals who are enthusiastic
about the ‘% ovation and are willing to take risks in adopting the same. Laggards:
ass001 s’or individuals with outrageous states of mind toward the novel innovation
and quently don't consider adopting it as the standard. Late majority: associations or
individuals who are essentially skeptical of the novel innovation and have negative
demeanors toward it. Regarding HEISs, it is crucial to pay attention to the various cloud

computing adoption levels. In poor countries, where cloud computing is still in its

infancy compared to wealthy countries, adoption levels vary. Understanding the level of
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development may also help senior administrators and IT managers at higher education
institutions choose appropriate cloud computing services. IT managers can understand
the development stages at which the innovative invention will occur and can properly

prepare for the shift.*°.

By employing Partial Least Squares examination, they expounded that two ‘@ents

N>
puting.

(experience and age) play an important role in a man’s aim to use clouQ%ﬁn

Junior colleges have turned out to be early adopters of the technology o c\ud computing.

Experts employed the Technology Acceptance Model to anal& Hether students of

junior college would adopt the technology of cloud comp\@g%Fheir investigation came

to the conclusion that students would probably ch s@technology of cloud computing
N

if it 1s not difficult to use and does not require % te training procedure. As of now, in

North America, about 70% of HEI@% adopted (or are adopting) their email
frameworks to the cloud. Nearly@ have taken up a cloud-based framework of
collaboration to enhance shaéfqg% data across the campuses. This market study report
identifies that one of th factors that will favorably influence the development of this
market in the en@gears is the growing interest in online content improvement and

>

digitizationt

M ntent for teaching and training students requires the use of e-learning tools like
Learning Management Systems (LMS) and Learning Content Management Systems
(LCMS). The cost of using e-learning tools is considerable, which will increase interest
in cloud computing in the education industry. Additionally, the need for installing LMS

on separate servers and the requirement for experts to handle the product are eliminated
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by cloud computing. In terms of the topographical regions this study assesses, North
America accounted for almost 43% of the total market share in 2015. The market will rise
as a result of higher education institutions increasingly utilizing cloud computing services
for email frameworks, information sharing between campuses, and other purposes. As a
result, the region will continue to rule the market during the observation pe{io%lThe
adoption of various gadgets like tablets, e-readers, and portable PCs as ﬁ'{&s the

availability of the internet would also accelerate the growth of the ma \h egion.3!.

This year, advanced education is expected to see an incr&&%%loud technology
expenditure. According to a percentage of IT ploneers oréﬁ%ts their institutions will
increase their cloud computing investment in 2 of respondents said they were
using cloud technologies in their IT strategles In"any case, it will be a few more years
until most applications used in coll@s)\are cloud-based. Currently, just 39% of

applications are cloud-based; by 20 t number may rise to 62 percent.>.

Despite the enormous benefits f cloud computing, concerns about the security and
confidentiality of da@o 2 there, the location of data, privacy, and regulatory
compliance, Ve% ck-in, dependability, and the legal jurisdiction of the cloud vendor
have bee@ﬁed as barriers to its adoption in higher education. These findings are
co with research conducted by Carnegie Mellon University analysts. The review
also discovered that for institutions of higher learning, the challenges in adopting cloud
technology are not limited to the risks mentioned above; rather, the relative novelty and

underdevelopment of cloud services is also one of the major concerns for adoption. Four

main concerns and anxieties about cloud computing are listed in a whitepaper: Security
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and integration, regulatory concerns, risk management, consequences for IT staffing, etc.
Since sensitive data is stored outside of institutional firewalls in the cloud, adopters are
concerned about privacy and security. As a result, any hacking or other types of attacks
on the cloud seller's infrastructure will have an impact on all customers whose
N

According to researchers, a further reason for the slow rate of adoption of @%ﬂsewices

information was saved on that framework.3.

is the failure of cloud service providers to demonstrate consistency‘% LA (Service
Level Agreements), as if cloud sellers don't meet the requlré@ss of the SLA and
promptly address downtimes, performance shall be mgm‘@q%y impacted. Jurisdiction
and legal concerns also cause concerns as they ca estabhshment into unfavorable
or inadvertent agreements. Once cloud Vend ices are used, institutions no longer
have control over the physical environ ent ie their information is collected. While
the average client may not be conc@about where their information is stored, colleges
hold extremely important da about thousands of people and processes, such as the
findings of research a @fﬂoverles that demand a very high level of privacy and
confidentiality. @e)Qa adian institution Lakehead University is an example of a
business t @ ling with legal concerns as a result of Google's deployment of public
cloud @p ting. The university's faculty union filed a complaint alleging that the
Googlé-provided email platform does not protect their academic freedom and privacy
because Google is a U.S. company and, as such, is subject to American law, which

requires it to provide information to the U.S. Government when necessary, even without

the consent of the concerned university.*
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These issues compromise data privacy protection and dampen HLIs' enthusiasm for cloud
adoption. However, the adoption rate of cloud technology in developing countries is still
low. As a result, universities in this region must operate primarily under the copyright
laws of the chosen cloud sellers as well as those of the region where the vendors'
frameworks are located. As a result, one of the criteria for choosing vendors n}yg be
based on how promising the copyright laws are for the universities. Simﬂ%&bother
nations with low wages, Malawi's HEIs are struggling with proble \qe@t in poor
teaching, learning, and limited research production. Some o.f t@rqblems with ICTs
include slow transfer rates, a lack of software and hardv&;&%rXsources, a lack of IT
systems inside of establishments, inadequate skills,'a@a lack of awareness of ICTs
among staff members in associations.? Addi@ , there are other socio-economic
problems in Malawi that indirectly affed)@oice and application of ICTs in HEIs.
Poor economic performance, ineffe@@e internal administration of frameworks, and
ineffective governance struct res%%in firms are what has an impact on foreign direct
investment. Another issuﬁﬂ%e lack of energy supply in rural areas, the unpredictability

of the power grid@@power outages), and the vandalism of the ICT infrastructure,

which affects %{‘I T users and service providers.

The us ICTs in poor nations has consistently been significantly hampered by the lack
of@ble network infrastructure. Every technological tool, method, and access model
used to promote efficient data management and interchange is referred to as network
infrastructure. The majority of the SADC region's members are developing nations, and
many facets of their economies are still in development. In the majority of undeveloped

countries, the telecommunications infrastructure is quite constricted, and the expenses are
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very high. The limited accessible infrastructure is primarily found in larger urban areas,

which excludes and denies the remaining population in other, more rural areas.

Again, a problem in poor countries is the high expense of installing and maintaining ICT
infrastructure and machinery. For the majority of the population in underdeveloped
countries, PCs, portable PCs, cell phones, and some ICT hardware are pricey ah&%ﬁ of
reach. The population that can buy ICT hardware is reduced as a result. %%équently,
due to exorbitant costs, many potential customers refrain from usin 1nternet The
majority of people in the SADC region are unaware that cl %I'Eatlons and cloud
computing exist. This is primarily attributable to the hi @\%rcentage of illiteracy in
underdeveloped countries. Except for South d its neighbors93,94,95, the
majority of Sub-Saharan African nations ha ﬁreadmess scores. This is supported
by the fact that there is a general lack df co 4%mty awareness of the potential benefits

and capabilities of the cloud. The @evel of ignorance in the area contributes to the

low rate of cloud computing a an.

The reliability of the @m one of the main obstacles stopping Southern Africa from
adopting the CK idely. Since the cloud requires a rapid and dependable internet
connectw%l 1s a must for the cloud services to be effective. However, according to
th her, due to the lack of reliable, speedy internet access in the region, the
adoption of cloud computing is still limited in Southern Africa. According to researchers,
the lack of dependable internet connectivity has prevented most poor nations from

adopting the cloud. They made several things clear, including the area's subpar
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infrastructure, lack of knowledge and a pessimistic mindset, poverty, lack of resources,

and more.

About 69 percent of colleges and universities cite cost reduction as the primary
justification for using the cloud. The following most well-known reasons for the
relocation of operations to the cloud are each cited by between 40 and 50 p‘e@ of
respondents: an improvement in flexibility, versatility, and speed. Actuallyq%én out of
ten respondents (71%) said that switching to cloud computing has testlted in lower
application expenses. Among other bonuses, as stated, imprqua\%ﬂsn? service is one of
them by 77 percent of advanced education respondents an@y increase in productivity,

mentioned by 76 percent. The most widely reco%;%\oncem was identified as security

and privacy, determined by 55 percent of res‘fi dents?S,

People frequently adopt new tech lgﬁ}l the hopes that it would speed up the
completion of their duties and im@e the quality of their output. One of the key factors
influencing a person's decisiN adopt a new technology is performance expectations.
Cloud clients are Very@y 2 have poor performance when accessing cloud apps due to
the inadequate‘{‘gdrk infrastructure and low levels of bandwidth in many SADC
countrie@ there is a bad network connection between the cloud server and the
co poor cloud execution is frequently seen. Performance is viewed by researchers
as both a chance and a risk for cloud adoption. The simplicity of use is important when
evaluating cloud computing technologies, according to an investigation. This is due to the

fact that a user's experience is crucial when determining if an application is successful.

Easy-of-use or effort expectations have been shown to be one of the key factors taken
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into account when deciding whether to use cloud applications in previous studies on the

adoption of cloud computing.*’.

Higher education institutions (HEIs) must adopt a wide range of applications for various
usage on campus. These applications require one another in order to function. For cloud
providers and adopters, the lack of communication between these applicath@i,s a
significant barrier. Researchers' inquiry revealed that "Support and @tion of
institution services" is the key factor influencing the adoption of cleud*computing in
educational organizations. They emphasized that when instituti(?\fcésd'}o decide whether
or not to use cloud computing, this factor had a signiﬁce%&p%e. Even if cloud service
providers pledge a 99.9% SLA to their clients, lq®)sers are nonetheless concerned
about the dependability of cloud services. Any &zaﬁon that conducts business would
prefer to avoid a situation in which thei@‘éﬁ ns are suspended due to a cloud service
blackout. According to the authorgb'j%zasionally an outage is unavoidable, and cloud
users should bear this in m@e determining whether or not to adopt cloud-based
solutions. Reliability m ts)as a risk and is therefore taken into account as the primary
factor in the adoptio Q%loud computing. It establishes the categories of applications
that can P%@ to the cloud. Some general benchmarks can be established for higher
educatiQin telation to the commercial sector when developing a cloud strategy. Making
a framework based on the requirements of the different partners involved—ifrom faculty
to students, alumni to members of the board—and closing in all partners ahead of
schedule, as well as putting up an organization-wide cloud methodology that addresses IT

challenges specific to campuses and advanced education—are all requirements for a

strong and robust cloud system plan for establishment in learning education.’®.
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The two main issues that arise with the use of cloud computing are privacy and security
worries. The following recommendations and strategies for protecting educational data
should be used to address these problems: It has been discovered to be the most often
used method for guaranteeing cloud data security. It is the process by which information
is modified or altered so that no one can understand it without permission. "l:he(ebf‘ore,
when this technique is used, anyone who does not have the password %&;}e for
decrypting the encrypted data is unable to understand the material bei ﬁgared. This

protects the data by guaranteeing its integrity and validity anq&kging the improper

disclosure of the confidential educational data.>’. @
Digital signatures can also be used to solve securi rivacy problems. An electronic

signature known as a "digital signature" is used to*verify the identity of individuals who
access cloud services. Users using this r@m st enter the correct login information in
order to access the programs or @\aﬁon they need. This guarantees the validity,
accountability, and integrity ‘0f dafd saved in the cloud*’. The more levels or steps there
are between the seller @ﬂie user, the greater the potential that the data will be
compromised. IndeQto avoid interference from a middleman, the university should
establish ‘d%@ munication with the cloud service provider. This will guarantee that

data on@n

institytion.

ves in one direction, from the cloud service provider to the higher education

Although the cloud offers cost savings, efficiency, and enhanced agility, prudence is
required when moving to the cloud. It is advised to move low-risk applications first and

migrate gradually to the cloud. In this method, the institution can have some time to
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assess if the cloud project or vendor chosen is worthwhile or not; if it is, only the
remaining apps should be transferred gradually. In order to get through the hurdles of
privacy and security concerns, it is also important to make sure that the university's
systems are compatible with those of the cloud service provider. Since both parties would
have verified their compatibility prior to the migration of sensitive data to the c.lo%%lthis
can be accomplished by stepwise migration41. Before selecting a cloud pr%&} it is
crucial to carefully research their security protocols, configuration, a }51 measures
to make sure that the data stored on their cloud is secure. A({d@ky, the specifics of
the actions to be taken in the event of a security b&%\ should be examined,
comprehended, and guaranteed to comply with the 's.@ards established by the CSA
(Cloud Security Alliance) and NIST (National@% of Standards and Technology).
This will guarantee that the cloud service. @r’s security level is appropriate and that
adequate backups are in place to mitigate the consequences of calamities like floods, fires,
earthquakes, and other issues D@he privacy level required for maintaining research
findings or other secret d&ﬁan analysis is therefore necessary before cloud services

are adopted in t @onal sector in order to guarantee confidentiality as well as

availability. 6\

This ‘ﬁ entails storing data across various clouds while maintaining its
co@ntiality, availability, and integrity. As a result, several service providers are
needed86. Utilizing fault-tolerant protocols to manage security issues like intrusion, data
integrity, and service availability across many clouds helps to lower the risks of
downtime and data loss, avoid vendor lock-in, and improve performance. The ability to

use a different cloud for a different purpose is given to educational institutions when data
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is split across multiple clouds. For example, Microsoft Azure can be used to provide laaS
and PaaS services, and the Google public cloud has been found to be the best for
providing email services. As cloud technology has developed, the services provided by
cloud vendors and migration solutions have made it simpler to synchronize data across
various clouds. For instance, the countability offered by cloud vendors .m%%ls it
convenient for users to manage multiple cloud providers at once. The same a@% The
expenses incurred by various cloud service providers vary dependi E?@e pricing
models; apps that are used frequently and for longer periods. gf\‘%e\ may incur lower

costs than those that are only used occasionally. @

Q

As a result, clients should carefully assess the g@s associated with data splitting
across several clouds. The use of multiple clgﬁ a more reliable and better approach
u

N

for handling failures because it is ext@nj\fy likely that the services from multiple
providers may be down at the sar?&%ne, despite the emphasis on choosing the most
appropriate model for sewiwery and deployment along with a reputable cloud
vendor for a reliable a cure cloud. This method gives educational institutions the
option to relocat@, hich is advantageous in the event that the service provider
modifies t t@x of its contracts or raises pricing. In this situation, the institutions could
switch Qa other cloud service provider with more favourable terms and costs*?. The
fo&g actions should be made to get ready for the implementation of cloud pedagogy
and to improve it:  This method gives educational institutions the option to relocate
easily, which is advantageous in the event that the service provider modifies the terms of

its contracts or raises pricing. In this situation, the institutions could switch to another

cloud service provider with more favourable terms and costs. The following actions
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should be made to get ready for the implementation of cloud pedagogy and to improve it.
To prepare the current IT infrastructure for the deployment of private and public cloud
services, a roadmap should be created. Data types that cannot be kept in public clouds
due to security or regulatory concerns should be recognized. ¢ It is important to identify
and protect internal competencies that are essential for managing the e{fglient
implementation of cloud services. * Prior to moving existing apps or data tQ‘ﬁl\p\cloud
(even a private cloud), it is important to assess the technological hu h}%eed to be
overcome. To find potential issues, it is advisable to experime.ng\i @ range of internal
and external services. ¢ The networking environment \1@3\736 suitable for cloud
computing. * Internet service providers should upgrad'e.@r networks to increase internet
speed in addition to making it available in%% areas without a connection. ¢
Institutional leaders should choose a stans %gd cloud learning program that will be
used by all staff members. « Workshops shiould be held to spread knowledge about cloud
computing and the educati na@’plications that can be used in institutions.
Stakeholders and govemg&m many nations should support improvements to the
ICT infrastructure- Qment help can take the form of making money available to
support such %@nces. * Institutional leaders should support the use of technology in
teaching. Tq encourage the use of technology in the classroom, some regulations ought to

be’@gin place. * Governments and stakeholders should offer subsidies to students so

they can purchase the tools necessary to access cloud apps.

2.1.2 Overview of Human Capital Development
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Human capital development is a way to fulfil the potential of people by enlarging their
capabilities and enabling them to participate actively in their own development. In this
respect, the right quality of personnel must be in place to transmit and impart this
knowledge, skills and abilities. Yet, the availability of a competent and effective labour
force does not just happen by chance but through an articulated recruitment e)(%j:ise
based on merit and technical competence. Therefore, it is basically @ctive
participation of people with the know-how in the human capital deve . N cess and
the consequent need to have higher institutions that permit z.m{i&e?d encourage that
participation can guarantee the availability of quality huma&%}tal that could meet the
need of the global labour market. The quality of hur}@apital constitutes the ultimate
dignity of a nation. Indeed, it is the interactio@%ople with natural resources that
constitute development. It is along this L] ought that a researcher use the larger
political economy to admonished t% man Resources, not capital, not income or
material resources constitute,th ate basis for the wealth of nations. Capital and
natural resources are pasgi{{actors of production; human beings are the active agents
who accumulate i@%{ploit natural resources; build social, economic and political

organizations; carry forward national development*3.

Huma ‘%theory holds that the well-being of a society is a function not only of the
tra&ml stocks of financial capital, labour and natural resources but also of the
knowledge and skills of individuals. This “human capital” can be used like any other
asset to generate outcomes of value to individuals and society. In particular, the theory
predicts that increased knowledge and skill will yield improved economic outcomes for

both individuals and societies. This idea has attained increased prominence in the past
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couple of decades because of the widely held view that we are in a “knowledge
economy,” in which knowledge and skill convey a greater premium than in the past. A
scholar traces the origins of human capital theory to the work of Adam Smith in the 18th
century and John Stuart Mill in the 19", However, the modern formulation of human
capital as part the overall economic production function is generally traced to .mk(gOth
century Nobel Prize winning works by Schulz and Becker. Both of these Worlg)*}e had
fairly recent updates. The primary concern of these economists M conomic
development has advanced faster than the growth of the stock.s o%dd,tional capital and
labour and, more specifically, how to explain the large resid&g&mponent in traditional
economic production functions. Human capital tﬁa@ ocates this explanation in

knowledge and skill and particularly in education and work experience as the primary
sources of these attributes*. C’@

Human capital development pres@ses investments, activities and processes that
produce vocational and techﬁ@@ducation knowledge, skills, health or values that are
embodied in people. It l1es building an appropriate balance and critical mass of
human resource base and providing an enabling environment for all individuals to be
fully enga c@& contribute to goals of an organization or a nation. Any effort to
increas@u an knowledge, enhance skills, productivity and stimulate resourcefulness of
indi als is an effort human capital development*¢. Human capital development is a
process of increasing human knowledge, enhance skills in vocational and technical
education for increase in productivity and stimulate resourcefulness of trainees should be
systematic, sustainable and strategic. The process should be systematic to the extent that

there should be a plan for which previous activities will provide support for upcoming
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activities while facilitating the attainment of set goals. The process should be sustainable
since the product (human capital) must make desired and enduring impact on the
organization or society. The process should be strategic to the extent that there are well-
defined goals and targets whose attainments are time bound. It should be dynamic,

responsive and result oriented; continually evolving and proactive to address .en}%ging

challenges. Q’}\

Until literally recently, an institution’s human capital department was n consigned
to lower rungs of the corporate ladder, regardless of the fae ‘@i& directive is to
replenish and cultivate what is often cited legitimatel n institution’s greatest

resource, it's workers. However in recent years a %thgment of the significance of
human resources management to an institution’s ovetall health has grown dramatically.
This acknowledgment of the signiﬁca@ﬁm\d extends to petite businesses, for
while they do not commonly have t@ne volume of human resources requirements as
do bigger institution, they t(%\ar%) confronted with employees management problems
that can have a decisiv act on business health. As author commented in a review
that, "Hiring the %Iﬁe ple; and training them well; can often mean the difference
between s t@ out the barest of livelihoods and steady business growth'. Personnel

probleer not discriminate between small and big business. You find them in all

buSiQses, regardless of size*’.

There are principles guiding human capital management. Business consultants note that
modern human resource management is guided by numerous prevailing principles.

Possibly the paramount principle is a simple acknowledgment that human capital are the
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most significant assets of an organization; a company cannot be doing well without
efficiently managing this resource. Another important principle, articulated by an
Author in his book, is that business success "is most likely to be achieved if the
personnel policies and procedures of the enterprise are closely linked with, and make a
major contribution to, the achievement of corporate objectives and strategic pl.an(s&A
third guiding principle, similar in scope, holds that it is the HR's respo@ to
discover, protect, guide, and nature employees whose skills .\%res are
companionable with the operating needs and future goals o.f tb&q‘poration. Other
human capital factors that shape corporate culture; whether K@couraging integration
and cooperation across the company, instituting quanﬁt@ performance measurements,
or taking some other action; are also common@%s key components in business

success. Human capital, as summarize(i};\gs%uthon "is a strategic approach to the

acquisition, motivation, development\and” management of the organization's human

capital department. It is de&te@l shaping an appropriate corporate culture, and

introducing programs wh;%;%t ect and support the core values of the enterprise and
ensure its SUCCGSSCJQQ

Human ¢ '@managemen‘c is a requisite function for the both the private and
pubé@c or organizations. The process deals with numerous operational
objectives such as recruitment, providing proper training to the workers,
selection of the employee, assessment of the employee, motivating and
maintaining a proper relationship with the employee and maintaining welfare
and health for the workers in the organization through laws created by the

concerned state and country.
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The human capital management is a process whereby organizations make use of
their limited skilled employees. The main purpose is make effectual utilization
of the existing human resource for the organization. Apart from this, human
capital management works in the diverse area like conducting of jobs, planning
the employee's needs and recruitment, determination of wages and s.al%g:‘s,
resolving the disputes and creating better working and safety enviror%'{;}f for
the workers'. The organization utilizes their human capital ma for the
appropriate exploitation of their resources. Moreover, t.h@a{tment plays a
significant role in the on the whole development of th&,)@(ers for encouraging
S
D
N

Alternatively, it helps in improving prof*§$o al skills and knowledge of the

personal and career development*®.

workers. Human capital manageme@(es available quality work life for the
workers. Consequently, the impp&’ce of the Human capital management with
respect to the organiza%& performance is apparent. Big number of
organizations has establi ed their human capital management department and
they comprehen@geed in today’s world of business. The responsibility of the
higher @ance work practices in the sphere of the human capital
ma ent is significant. Even though literature present proof that the Human
reﬁ?management is crucial for organizational performance, the effect of
effective human resource management on organizational performance is

relatively less discussed area in the literature.

One of the core objectives of the human capital management in the organization is to
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present an excellent work life for the workers. The quality of work life can be defined
as the activities through which the workers stateliness and growth in the organization is
developed. It assists the workers to work together in the organization and the actions,
changes, and improvements which are essential for the accomplishment of goals and
improving the quality of life and improving the efficiency of the organization. I%t‘he
recent times, organizations are not only focusing on workers for the wo?’j;ﬁ\ated
aspects but also focuses on the holistic well-being of a worker. It is %t, if the
workers life can't be compartmentalized and the disturbance }r@iﬁe of the worker
will affect the professional life. Hence, the human capital ma{ggﬁlent works for the on
the whole development of the employee by reducing 1@5tress and creating a healthy
atmosphere in the place of work*. The imp@%ese higher performance work
practices will be evaluated on organization rformance on significant grounds which

are creativity and innovation, corex¢mployee retention, customer satisfaction and

organizational performance. VQ)%

The institution and thei Kforce are bound to follow the sets rules or guidelines in
the contract. Th@%tution and the quantities of the employment agreement are
designed @ng to essential needs of the workforce. The accord balances the
requi e%nt from both the side's workers and institution. The process helps in setting
up a dynamic outline without any obligation and doubts in the place of work. The
employment contract also makes available information about the job, responsibilities,
and rights of the workers. It is very complicated for any organization to design
agreements which are fruitful for everyone. It puts forward several other information

like what to do and what to avoid in a productive approach. Consequently, the
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employment contract is very crucial in securing the position of the organization and the

employees.

Employability Skills:- In order accomplish the desired objective and objective there are
employability skills oriented with the position in an organization. A higher institution in
Nigeria is much concern about their recruitment process for selecting the right a'@{x' t
for the right position with effective employability skill to enhance @rocess
performance of the organization. The chief employability skills arenas follow: The
administrator must have effective communication skills to cd@e?s with the other
employees of the organization. He must have the ability @sﬁ in a team to motivate
other staffs for productive outcome. The capacity e the situation is essential for
solving any issue in the organization. The sug%is r must be respectable and have the
ability of control the workers. The pos@%ust aware about the technical thing and
computer in order manage the techq&&h’esources in the institution. The most vital thing
is the decision-making ability the supervisor must be confident enough to manage
the vital decisions withij :)\rganization Apart from the employability skill, personal
skills are also Vi@gmanaging the responsibilities and duties oriented HRM. The
applicants L@ae aware of the different cultures of the working peoples and should
res t@ cultural values. He should be self-managed and well organized to take the
job d of the position. He should have creative and innovative approaches in
managing any issues within the institution. The candidates must build up
professionalism in order to repay maximum for the organization or to achieve the goal

of profitable business. He must have the tolerating power to work in the pressure

environment. He must have leadership quality, disciplined and knows time management.
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The main challenge facing governments of African countries is how to build human
capital through sustained investment in education and training to produce highly
qualified and trained workforce who can compete effectively in the global knowledge
economy. The effort of countries in Africa to develop their human capital base through
education and training to boost growth and facilitate economic transformation is often
constrained by limited budgetary resources. In addition, lack of political will Q)@paﬁ
of policy makers and the difficulty in retaining those trained with tha@ sources
are often cited as other major human capital development chall.en‘&l\gany countries in
Africa are among the least developed countries (LDCs) oﬁ@xrorld and a common

feature of these countries is low income and limited p'u@ resources to carry out many

developmental programmes®. @
Consequently, they are unable to provi@ué academic and training institutions to

absorb the increasing number of p seeking access to education and training. The
available educational and traﬁ@mstitutions often lack adequate teachers/trainers and
the necessary tools and ﬁgﬁlent to undertake effective teaching and training towards
building producti@ man capital base. Teachers and available teaching tools and
equipment @to be overstretched by high number of pupils and students thereby
co (@si g the quality of education and training. Available teachers are often poorly

motivated with low morale due to low salary and limited training tools and equipment.

In addition, high incidence of school dropout remains a major challenge to the
development of human capital base of many African countries. This is often associated

with the problem of poverty on the continent. 42% of school-age African students leave
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their studies before completing their elementary education, with Chad, Uganda, and
Angola having extremely high dropout rates ranging from 68% to 72%. Mauritius and
Botswana had the lowest rates, with 2% and 7%, respectively. Additionally, a lot of
basic school dropouts are unable to benefit from secondary education due to a number
of factors, such as limited access because of the high basic school dropout rate, a la%of
secondary school spots even for students who are able to pass well, or the hié;kt of
secondary education relative to household income level. It is freque ; %ible for

many impoverished African families to support their children, %S{%qu girls, beyond

In addition to the lack of resources, African C(% quently misalign their goals.
n

the level of basic education.*°.

Because of their limited public funding, Afr'g tions are reportedly spending less
productively, particularly on ammuniti@n effort to keep their regimes in power
longer while losing enormous an@ of money to corruption. Only four African
nations made the list of thewast corrupt nations, down from the 50 most corrupt
nations in the world i %, according to Transparency International's corruption
perception index.@t, the seeming mismanagement and misallocation of scarce
resources‘@mments could account for a major portion of the continent of Africa's
inad 1@ uman capital foundation. A significant obstacle to the development of
humalr capital in many African nations is the challenge they face in trying to keep
skilled labor on the continent. Better work possibilities in affluent nations are frequently
the driving force for labor migration from developing and least developed African

nations to the developed world. Additionally, it is influenced by the inability of African

nations to implement economic policies that generate enough local employment
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possibilities for highly educated workers in contemporary production, innovation, and
the adoption of foreign technology. Long-term "brain drain" losses caused by the
unchecked emigration of limited human capital, whose contribution is most needed for
domestic economic development, have cost Africa much. Over 30% of the highly
skilled workers in some African nations are thought to have emigrated to, OECD
nations’!. Additionally, nearly 88% of adults who move from Africa to theéﬂ,%ave
completed high school or above. According to the IOM, over 50 T%@?n@nigrants
worldwide, or one-third, are from Africa. In the face ot: @mg globalization,
population pressures, and decreased cost of international tr@he issue is projected
to worsen. However, the ability of globalization to shi@bs to Africa through FDI can
make it easier to turn the "brain drain" into a '@ ain" phenomena. The numerous
political and civil crises that many African @ies have experienced, which have led
to the emigration of a large portion O%e ontinent's productive labor, are related to the
problem of brain drain. Man ro@(l)us Africans who were forced to flee their nations
due to political and ethni u;%rest have yet to return, including those from Rwanda,

Burundi, Congo ltj@%a, Sierra Leone, Sudan, Somalia, and Cote d'Ivoire, among

others.*2.
Q>

Eco r@d velopment theorists generally agree that a nation's human resource quality
haﬁubstantial impact on its ability to advance and expand economically. When a
nation's educational attainment is taken into account, it can be used to gauge both its
current economic standing and, more crucially, its potential for future growth. The
success of a nation in terms of GDP, the climate for investment, and eventually the

facilitation of its economic transformation in an increasingly competitive global
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economic environment is primarily determined by its national resource base. Education
and the development of human capital are the key factors that determine productivity
and technological advancement. The presence of a highly educated workforce supports
the expansion of research and development (R&D), which in turn drives technical
innovation and productivity.>* According to Swan's typical neoclassical growth m(%d'el,
created in the 1950s, an economy's production increases in accordance with %% of
marginal returns to scale in response to increasing inputs of lab .h\c ital (all
physical inputs). This assumption has the implication that as in.pli@ck)s rise, economic
growth slows, necessitating continuous technical advancer;@o keep the economy
moving in the direction of growth. Thus, technologiéa@dvancement is an exogenous

S

factor.

The idea of capital was expanded to @mate human capital by the endogenous
growth model, which was created (b middle of the 1980s. Technology and human
capital are both endogenous @ng to the endogenous growth model, which means
that educated, compe nd healthy people will not only make labour more
productive but will alsd be able to utilise capital and technology more effectively. The
new gro@igm views labour input from its quality and hence views human
capi l@ nowledge, expertise, and skill gathered via education and training, in
co& to the conventional neoclassical model, which placed emphasis on the quantity
of labour. Human capital theory's social and economic significance is emphasized. It
was stated that an investment in people is the most valuable form of capital. Indeed, the
explanation for the mysteries of the rapid and long-lasting high growth performance in

the established and growing economies of China, South Korea, and other East Asian

71



nations may be found in the role of human capital as the driver behind increasing capital
productivity and supporting technical advancement. Fundamentally, a nation's
prosperity is based more on its human resources than its natural resources, without a
question. It is the one form of capital that a country possesses the most of. Human
capital was thought to make up about half of American national wealth in the 19.60%?d

at least two-thirds of the country's GDP growth.>* Q’}\

0

Nearly half of Taiwan's impressive recent expansion in manufacturing\production was
invested in human capital.> Indeed, the rapid expansion and'a@%'z)f the education
and training institutions was a major factor in the @ing growth of newly
industrialized nations like Singapore, South Kore ng Kong. Indeed, despite the

ﬁnt of natural resources as Africa,

N

fact that these nations do not have the sam;%
investments in human capital have bee@&min driver of growth and development in
Japan, Taiwan, and several other E@ian nations. Another significant obstacle to the
ability of most African nations, to draw foreign direct investment (FDI) is the limited
nature of human capita o'ﬂlbtedly, High levels of education in Africa give educated
workers the cap@ to readily handle newer manufacturing techniques, absorb
innovative @ogy brought in by FDI, and boost their potential to quickly catch up
W%@o ogically advanced nations. Only when the host nation has the human
resoutCe absorptive capacity to the new technology that accompanies the investment
can FDI contribute to economic progress. Undoubtedly, investment in human capital is
a key factor in attracting FDI since most investors include as one of their most

important criteria for investment in a country, the level and capacity of its human

capital. Clearly, a country that is unable to develop the skills and knowledge of its
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people and to utilise them effectively in wealth creation will be unable to develop.
Larger inputs of higher quality labour result in greater production by virtue of labour’s
status as a factor of production. Investment in human capital enables a country to
effectively exploit the benefits of technical and technological advancement as well as
AL
2N

Human capital measurement is quoted as saying that "measuring is certa%/ital to

maintaining the advancement.

quantify the impact of human capital investments and highlight areas improvement,
but in this field, measuring is a challenging issue.”. Surprisih@l.i}erature analysis
on human capital revealed a significant return on inves‘K%&Retum on investment, or

ROI, is still seen as a useful metric, and its ap

@ is expanding globally. How

many consulting firms use financial measurement, production and/or goods and service
measurement including units generate@\tomer happiness, number of errors, and
measure of time such as tardiness(@'absence is not well known. When measuring
human capital, it is necessarN)ake into account the measurement needs of various
audiences. Workforce q@c@ must be used to measure human capital, which includes
several classiﬁca@% human resources such as job type, grade, gender, geography,
and ethnici @Well as views of human resources such as temporary, subcontract, and
con lt@ esources. Additionally, workforce analytics include labor turnover
(admiristration costs, recruitment costs, selection costs, cost of covering while a job is
open, induction training costs for new hires, lost productivity during the time the
employee was out on leave, and learning curve costs for the new hire), absenteeism,

staff rotation, and staff vacancies. To measure human capital, however, a company must

take into account an employee's attitude and conduct in addition to internal and external
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performance indicators including productivity, the caliber of the goods and services
provided, sales, and financial performance. Measure everything you can first, including
headcounts, turnover, promotions, trend lines, information from the main HRIS system,
and problems with data quality. Second, the extension of measurement involves
concentrating on a few key measures, greatly improved data quality, information from
HRIS, and data from additional HR databases (such as recruiting, pa@*&,\and
engagement surveys). Operational data integrations, which include on-HR
sources including finance, marketing, quality control, and new Te{%&,ﬁke revenue per
employee, value added per employee, and customer servi XVGIS, come in third.
Human capital is quantified using the ROI or return ofl@stment along with time, cost,

level of employee engagement, customer s@t on, revenue, and organization

financial performance even though ther@&g%eement among HR experts on how to

do so0.”’. h
O

Human capital theory and t ject of human resource development are closely
related and interconnec cduse human capital has been seen as a source of value in
successful organi%%. Additionally, human capital is a fundamental component of
human res @practices that involve employee training and development and are
con c@t other areas of HRD. It can be divided into numerous primary categories,
inﬁg pay and benefits, hiring, job analysis, job rotation, participative management,
labor relations, well-being, and performance management. Because performance
improvement occurs in organizations that are economic entities, Pl (performance
improvement) must, at its core, draw on economic theory. Human capital theory has

been regarded as one of the economics theories of HRD (Economics Theory consisted
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of Human Capital Theory, Scare Resource Theory, and Sustainability Theory).*.

Human capital as an economic theory needs to be taken seriously if we want to remain
sustainable in a competitive knowledge-based economy. The importance of labor
maximization and how an organization can accumulate employees' knowledge, skill,
and ability by investing in people through training and education to impfa\ n
employee's capacity to work successfully are both explained by the -hu%%)capital
theory, which can enhance a firm's performance. HRD is defined as™any process or
activity that, initially or over time, has the potential to dé@zﬁult knowledge,
expertise, productivity, and satisfaction in the Workpla.ce&@ﬂher for personal or group,
team gain, or for the benefit of an organization, o®nity, nation, or ultimately the
whole of humanity>®." The study of human czg’tal esearchers' well-defined techniques
for calculating the return on education @g}fmng investments could help the field of
HRD. According to the definition, @%{s a connection between information, skills, and

abilities as well as training&&%velopmem that results in performance at various

levels, all the way up to@é}naﬁonal level.

Successful orgk{i‘ ions adopt the human capital concept to their organization,
successﬁf@@nization insist on system thinking, get accurate data and facts, focus on
V@Qle organization as well as the organization’s need to clarify human capital
strategy carefully while understanding the organization’s internal labour market, build a
suitable strategy, never make a decision before collecting and analysing the facts in
human asset, making acquisitions work, linking to customer satisfaction and a need to

have concern for the implication of business risk. However, human capital theory
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cannot function alone. It needs to integrate with various HRD theories such as system
theory, psychology theory, and other economics theory such as scare resource theory
and sustainable resource theory®®. In addition, Because there is a dynamic relationship
between knowledge and behaviour in cognition human capital, human capital must be
AL
>

However, a researcher makes the case that in order to improve .O%aﬁonal

employed in conjunction with the notion of knowledge management.

performance, resource-based theory and human capital theory must\work together.
There are numerous theories that deal with this same subjec’[,@)zs the absorptive
capacity theory. However, both on an individual and @y level, cognitive human
capital exists. Cognitive human capital refers to t @schemas heuristics, attitudes,
and knowledge structures that, in the conte of“an organizational resource, When
resources are combined with them an@r)\re motivated by a strategic framework,
activities are taken that add value t@rgamzatlonﬂ. Therefore, it should come as no
surprise that in order to comM optimize the utility of human capital, other theories
and concepts must be L@gﬁh operated alongside it. Even the human capital idea is

largely acknowle@

uncertaint a@lcreased in our complicated environment. According to this study, a lot

the HRD industry for failing practices. However, commercial

of b i@se struggled to implement the human capital theory due to measuring issues
suﬁ:k of precision and uncertainty. From this point, it is still unclear whether trained
workers could transfer what they have learned to use in their work as a source of
accumulating human capital to gain knowledge and expertise, an exact human capital's

measurement from training, and employee absorptive capacity.
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ROI is a valuable measurement too. However, ROI can provide a problem to the
organization®?. According to him, "when the management, team has applied human
capital, they typically anxiously await only to be appointed when they are not
immediately available." An ROI method must strike a balance between a number of
factors, including feasibility, simplicity, credibility, and reliability. A company I.le&%to
be worried with absorptive ability, training transfer, and employee motivatio@rder
to completely maximize the accumulation of human capital. When a \Sﬁvests in
its human resources and those people develop into talented or.k{‘\' eckge workers, this
poses one of the biggest issues for the HR profession. Dq&@he expense of losing
talent, organizations should have a succession plan I@ce to keep high performing

personnel (talent) within the organization. Becal@’%sting in human capital can result

in a sizable annual budget, organizatioi@ave a plan to retain existing talent as
well as recruit new talent. h

Academics have shown a Q)deal of interest in the idea of human capital.
Additionally, the amou esearch on human capital has grown over time. Intellectual
capital is subdivi@% human capital. Intangible assets are frequently more valuable
than actua @ts for knowledge-based enterprises. The whole capital, which was
di%@to financial capital and intellectual capital, includes organization capital.
Organizational, interpersonal, and human capital made up intellectual capital.
Customers, internal company processes, learning, and growth are other linked
components of intellectual capital. The concept of human capital also needs to be
developed from broader angles. Human capital focused only at the individual level

rather than at a unit and organizational level where human capital resource can operate
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at a wider level, according to the phrase "Human capital resource is the reason to close

the gap and to advance the field of human resource development®.

The level (firm, group, person), content (skills, education, health), theoretical
framework (resources, KSAOs), and links with outcomes (e.g., value-creating) of
human capital resources were all conceptualized by researchers in many di@nt
ways®. Each conceptualization might make sense within a specific Q%dy, but
inconsistent findings across studies make it difficult to develop a more.comprehensive
science centered on human capital resources. Communication %emﬁcﬂy solely at
the person level, which does not contribute at the orgamz @{a}%evel are the two issues
with human capital. Therefore, a subset of human a@ esource called human capital
needs to be utilised. To improve competltlv Qand integrate with organizational
strategy, human capital resources conc@rj\c on multi-level organizational structures
with broader viewpoints. From the @dual to the organizational level, human capital

resource is viewed as an indiw asset (KSAOs). It is distinguished at three levels:

structure, function, and @f\%l

Investing in hu nQJpltal can be used for informal learning as well as formal education.
A chang‘%tg training program for human capital is another implication. Each
must be responsible for acquiring a broad education, training, and
competence on their own. Organizations only provide specific training necessary for
employees to work for them; general training, including competence in English,
administrative tasks, labor law and regulations, or typing abilities, among other things,

must be acquired by the employee®. According to this idea, a company will decide to
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use a certain training since it "is training that can be used only in the specific firm that
provides that training." Individuals must concentrate on the wider dimensions of
employability and not just competencies, according to the current employee point of
view, which makes some fascinating recommendations. To stay employable, you must
put more of your attention on your competencies. Additionally, the individual %Jst
concentrate on building networks, preserving technical brilliance, C(%*Q}ntly
outperforming average teamwork abilities, exhibiting favorable politi \%Qior, and
successfully managing their image. It is necessary to look more c‘l\‘ lysat human capital
studies in the future. Human resource development (HRD) @ may look closely at
the connections between human capital and other fact'o;éuch as how it might improve

HRD in specific industries and how it can be crucial infostering employee engagement.

2.1.3 Overview of Data Eiteracy Skills

Data is beginning@a some of the functions that traditional media have provided in
terms of ¢ n@'[g people and ideas®. This and other statements amply demonstrate the
level o f%est that data generates. It's obvious that data-intensive science is growing.
Arﬁformation that can be saved digitally, such as text, numbers, photos, video or
movies, audio, software, algorithms, equations, animations, models, simulations, etc., is
referred to as data. Data might be experimental, computational, or observational because
there are many different types of data. The results of any systematic investigation that

includes a process of observation, experimentation, or the testing of a hypothesis are

79



known as research data. Data also originates from literary and artistic creations, cultural
heritage artifacts, and the big data phenomenon. enormous data is influenced by the
interaction of cultural, technological, and intellectual events. It is not just enormous data;

it is also defined by the ability to explore, aggregate, and cross-reference large data sets.

The ability to store enormous amounts of data by high bandwidth networks has SK da
great deal of interest in research data in the natural sciences, social scie.nc% well as
the arts and humanities. This interest has been fuelled by other com ts of today's

highly developed information and communication technology (1\ infrastructure. Some

of the distinctions between data and information are elimi @y the fact that academics

are less concerned with storing or using raw da@hﬁtead focus on the usage, reuse,

and embedding context of data. So, it is possil}%t assify research data as information.
0

Data sharing, data administration, dat@

spectrum of data-related activities@RECODE (Policy Recommendations for Open

, and data citation are all part of the

Access to Research Data inﬁvcgyé project's findings emphasize the variations in how
various stakeholders ar olved in these initiatives. For instance, research funding
organizations in t@% at the forefront of European policy development, and we may
observe si i@ advancement in Austria, Germany, Ireland, and Norway. Clearly,
there h@b n significant development in this area, including outside of the European
U@F or instance, a number of research sponsors in Australia, Canada, and the United

States demand open access to research data..

The actions of the researchers involved in data-intensive science have a significant

impact on its success. Data sharing, a key idea in data-intensive science, is particularly
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responsive to the actions of researchers. It involves making research data available for
use by others. Researchers may disclose their data for a variety of reasons. Sharing data
could be a requirement for getting access to other people's data and could be a
requirement for getting financing, as determined by various funding bodies with differing
degrees of rigor. To be precise, requirements for making research data public Vgg by

AN

nation, organization, or field of study. In these circumstances, the fin of an
international survey of researchers' behaviours and opinions regardin . \%ng reveal
that while only a minority of academics actually share tlle'kr\‘%a,, the majority of
researchers from diverse disciplines have a favourable attit@’ward it. RDM became
necessary in the UK during the past five years as re'séh funders there became more

concerned with enhancing the management of research data and emphasized the need of
including data. C’@

A researcher presents the results ?é;%fudy that examined the ways in which Danish
institutions manage the storag&%servation, and accessibility of research data. One of
the issues that was ci as contributing to the social sciences research's poor

reproducibility V\@i

because ‘t@ many reasons why academics choose not to share their data. For

inary. The topic of data sharing is obviously complicated

instancaia a documentation requires a lot of labor. However, the primary problem is
lac@ interest, which is brought on by the well-known reality that in most academic
subjects, the benefits come from publication rather than data maintenance®. It appears
that in order to achieve greater openness, researchers must abandon continuous
proprietary control and get over their concerns about abuse or misunderstanding. Each

discipline also has its own "data culture," and certain data may be more standard in form

81



and hence easier to transfer than other peculiar formats. Security and control issues also
come into play in this situation. In general, there might be a conflict between funder and
publisher demands for data sharing and the social and technological constraints that
prevent it. However, the academic community is inescapably moving toward better

access to research data, and this development has an impact on every step of the re(%e:rch

Process. . %&\

On a more general level, influences that a user would perceive as @na‘[e since the
information therein is believed to be credible and deserving of ‘b@y@ are referred to as
cognitive authorities. The next aspect of data quality is au%’&mcity, which assesses how

well the data are thought to reflect the proper n%q@f conducting scientific research.

This includes the validity and dependability 05& a collection tools, the validity of the
theoretical underpinnings, and the com le.te ss, accuracy, and validity of the data. The
data must be comprehensible in OE@O assess authenticity. When documentation and
metadata are present, there M@gh context to assess if the data is intelligible. Data
must be usable in order camplish this. Data must be discoverable, accessible, and in
a useable file fo%gl rder to be usable. To access the data, which must exhibit
adequate 1 e@ to be delivered, the persons evaluating data quality must have a
suitabl@st ment at their disposal. Data integrity presupposes that it can be established
that the data is, at the bit level, similar to some previously accepted or validated condition.

Data integrity is essential for usability, comprehension, authenticity, and subsequently

overall quality. 6.

82



People that possess data literacy are able to access, comprehend, evaluate critically,
manage, handle, and use data in an ethical manner. This definition of managing is
significantly more broad than the ones provided before and includes preservation and
curation. Understanding how to search, how to filter and process, how to produce and
synthesize is necessary for data literacy, which is the capacity to analyze, sort, .an%”ilter
enormous amounts of information. It is obvious that these are also tl%%ts of
information literacy given that they are listed in the well-known an . av‘ accepted
definition of the term, which includes the capacities to identif}./ in, tion needs, locate

information, evaluate it, and use it to address a specific issue@

Q

People who are data literate must be able to cho @wsize, and combine data with
other information sources and existing knowls%e. ey must understand data kinds and
formats as well as the significance of the soprce ‘data. Knowing how to discover, gather,
organize, analyze, summarize, an@ritize data are among the data literacy skills.
Given that these are the on\wz@)abilities left on the list, the final two merit special
consideration. The abili adapt data literacy to particular purposes is enhanced by the
development of hypot g

problem identification, data interpretation, and the selection,

planning, if ntation, and monitoring of courses of action. This literacy transcends

disci ligy

groups; focusing on ownership and rights problems. Data literacy is to enable adequate

borders and the conventional organizational frameworks of academic library

research data management in a broad sense, which is similar to its ultimate purpose. The
projections regarding the future directions for academic libraries include the provision of
data literacy instruction as a service. By defining data more broadly and emphasizing the

fact that employers expect data librarians to play the job of data literacy educators, its
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significance is further highlighted. Those who will utilize the data and need education on
how to understand and interpret it are the main target audience for data literacy. For
researchers, particularly graduate and doctoral students, who must learn data literacy
skills in order to become data literate science workers, this presents a challenge. We must
supplement researchers' scientific training with instruction in data literacy in 0&? to

foster a culture of semantic researchers, which will allow researchers tg};}roach

research data appropriately and effectively®’. ,%\QO

The reason Data and literacy are related because as people prdc)@ya use data, society
is undergoing significant change. As was said while def@&g data literacy, this is the

S

basis for the argument that data literacy and C(@ er science should be treated
separately. There are many opportunities to in&&decisionmaking processes, push for
transparency and a more inclusive d@cy in this fast-paced online environment
where enormous volumes of dat@ produced every second. Data is now more
accessible (albeit not totallw data science is interacting with social issues and
working for social goo ich makes data more visible in the public realm. These
changes have also,chafiged the properties of data throughout time. Therefore, it would be
accurate t lé\fhat we are talking about data literacy given how significant and even
powerfé%ﬂlas become as well as how its impact on institutions and people as a whole
is always growing. Since it is a means of participating in this datafied or even data-driven
world, data literacy is regarded to be "a life skill" in this sense. It is a talent that can
empower people when working with data and genuinely understanding it. It is also a

solution for people to protect themselves when it comes to the perils of a data-driven

society, including naming what is happening. The subject of being a data literate has been
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raised in the past with the intention of defining a data literate teacher. However, as their
work demonstrated, it can be difficult to define a data literate teacher®”. However, it is
important to ask and provide an answer to this question since it identifies the components
of data literacy and describes what it entails for particular people. There is currently no
A

Definition and knowledge of data have an impact on data literacy, which i g)ﬂ has an

consensus among academics over what precisely constitutes data literacy.

impact on the competencies and skills required to be data literate. As@en said, there

is no single definition of data literacy, and this fragmentatiort @?when identifying

the necessary abilities and skills. While some sources deﬁ[@; literacy as having more

sophisticated and technical abilities, others defing i ﬁving more fundamental skills
N

along with soft skills like critical thinking ansiﬁ g questions about data. Despite the

fact that there are numerous frameworgfj?%

report from a scholar titled ”Strat@and best practices for data literacy education"

afa literacy skills and competencies, the

(hereafter referred to as "th%p@ ") stands out as a significant source in this case
because it compares thi 0 sources and demonstrates the stark differences between
them. Twenty—thr@ literacy competencies (and sixty-four related skills, knowledge,
and tasks) é\ive key categories, including conceptual framework, data collection,
data m@g ent, and data visualization, were identified after reviewing a large number
of soyrces. The paper outlined data evaluation and data application®®. Databilities (Data
to the People), a data literacy competency framework created by a private company that
uses the scholar's study in practice, will also be used in addition to this source. Since

these two works together create the aforementioned skills and competences and offer a
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thorough but not full summary of the literature, they will be used as a road map

throughout this chapter.5’.

Data collecting involves data discovery and collection, which calls for assessing and
guaranteeing the quality, relevance, and validity of the data as well as the reliability of
the sources the data is gathered from. Knowing the reason for collecting or acqu‘h@data
is crucial because it can only answer inquiries for which it has records %‘}erﬁnent
variables. Therefore, defining the aim of data collecting up front, recz)%\ng what good
data is, where to obtain it, and evaluating the data source front @51’9 was gleaned will

all help people make sense of data and give them power in %;ure.

Data management happens after (or simultq@ with) data collection or data
acquisition. Its range is quite broad; in fac&% term "data management literacy" was
established specifically to focus on thi Qﬂ)stands closer to big data, and emphasizes the
importance of the data lifecycle managing data. Information technology (IT) and
computer science-related tecm abilities, such as those related to data conversion and
the development and @‘ Ztadata (including many forms of metadata), are necessary
for this area of \dafauliteracy. Despite this technical feature, open access to data has made
data man‘% t a hot topic among non-IT groups, including librarians, teachers, and
re %%. The New England Collaborative Data Management Curriculum (NECDMC),
which includes modules about types, formats, and stages of data, contextualizing data,
storing and securing data, data archiving, and data presentation, is one initiative

establishing data management education programs in order to upskill such groups in data

management.
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The phrase "management of data quality" is pertinent and, according to scholars, is on a
higher level than "data management" since it addresses issues with data quality and
accuracy in addition to data management as a whole. Data management's section on
"securing data" needs special attention because, as cloud computing has grown in
popularity, concerns regarding personal data and online data security have i.ncE%fed.
People need to be aware of their rights and how to secure their data, especiall ne, as
the fundamental idea of privacy may be in danger. On the other han . %qc)@uers must
ensure that data is handled securely and safely, to safeguard thgir‘&ﬁ}lness and rightful
rights. It is accurate to say that data management is ambiguo;@ﬂ it is still unclear what
it specifically means. However, it needs strong® @ comprehension, specialized

technological skills, knowledge of software, and@g digital navigation abilities.

Understanding data and determining @% are the first steps in data evaluation.
Although it is easier to effectively e.é‘%ze data when context is given, being data literate
also entails being able to corﬁ&wpotheses accordingly and identify correlations that
are not immediately o s) The part on "interpreting and understanding data" of
Databilities (DatonJQe eople) specifically focuses on visual components of data,
understandi xles, graphs, and charts, which calls for statistical and quantitative
knowle@. nderstanding data, however, should entail more than just being able to use
sta@s; it should also entail being able to ask questions such "Where did the data come
from? ", "Why was that particular method used when visualizing data?", "What other
indicators could be used?" "Are the chosen indicators relevant?" and other similar
inquiries. The practice of "detecting and removing errors and inconsistencies from data in

order to improve the quality of data" is known as data cleaning. Data cleaning is
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frequently necessary before dealing with data. Arguably, the term "data cleaning" has
several tiers. Sorting through the data, removing what isn't really needed for that
particular situation, and vetting the veracity of the data sources are all possible aspects of
cleaning data. Data application, which is closely related to DDDM since it entails
assessing decisions made using data, might be said to be more concerned with the

"practical" element of data. Thus, "translating data into actionable, 1nstnq§&al, or

administrative practice" is one way to define "applying data." ,%\

The ethics of data is one of the aspects of applying data that m&‘% ihcreased attention
as a result of its extensive use. Data ethics has its originsé{{computer and information
ethics," but there has been a change to ethical dat f ypes, and this shift has brought
forth three categories of ethical difficulties.' ics of data, including big and open
data (generation, analysis, recording, @ ‘%HV&CY, transparency)" "The ethics of
algorithms (including artificial int éﬁce and agents, machine learning)" The phrase
"The ethics of practices (RM%ilities and Liabilities of People and Organizations,
Strategies, Policies, Pro nal Codes, Consent, User Privacy, Secondary Use)" Online
personal data, for@le when associated with online privacy and data ethics, leads to
a content‘%f@&wm regarding the good vs the evil usage of data. Due to the growth of

online @tf

espe ly when it comes to platform mechanisms like user agency, user-generated

s, there is now increasing awareness of the bad uses of this type of data,

content, and data veillance, which use personal online data to forecast people's

behaviours.

88



Data literate students, teachers, and principals are just some of the many facets of the
multifaceted field of data literacy education. In a larger sense, it also encompasses
scholars, librarians, and decision-makers in the field of education. When data literacy is
contextualized in the classroom, it emphasizes data-driven decision making as well as
tying data to "real-world problems" through manipulating data, posing questions tgbd'ata,
organizing and cleaning data, and utilizing statistics. For teachers, "data" in %’g\ﬁeracy
instruction includes information on students' academic perfo .Xr herefore,
instructors who are data literate are those who use student. Ks&m?nt data to adapt
curriculum to students' requirements, assess teaching meth@propriately, and guide
their activities. Data literacy for teachers requires a Vg‘f\ﬁ&y of abilities and knowledge,
such as the capacity to "summarize and explain @?SGSS patterns and trends, articulate
inferences and conclusions." At this point, @gcial that teachers make decisions based
on factors other than their emotions @a experiences. Teachers cannot become "more
than just an opinion" withoutdat ding their decisions, to put it simply. Data literacy,
however, cannot be impl gnted into educational systems without interdisciplinary
collaboration an @takeholder approaches, including governors and school

administratorsé%ithout these, data literacy cannot progress beyond a passing interest.
2.2, @eietical Framework

2.2.1 Servqual Theory of Service Quality

While conducting researches using ServQUAL in industries, the proponents of this model
popularly referred to as PZB identified ten potentially overlapping dimensions or criteria

that customers used while judging service quality. These original ten dimensions -
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tangibles, reliability, responsiveness, competence, courtesy, credibility, security, access,
communication and understanding of customers were identified®®. They were further
factorized or consolidated into five broad constructs namely, tangibility, reliability,
responsiveness, assurance, and empathy - due to their tendency to repetition. Tangibility
covers the existence of physical and functional facilities, e.qu%%‘nent
experiences/knowledgeable personnel and communication materials used i%'g;hering
and promoting effective services in libraries. Reliability involves abili \; ovide the
promised services or resources needed by users dependably ar}d a%ra)tely in a way that
could satisfy the expectations of library users. Responsiven@sures the “willingness
of organization’s staff to help customers and providé l@n with prompt services”. This
refers to the timeliness and promptness at which ‘admijnistrators attend to the students and

staff of the institutions. Assurance mei@wledge, competences and courtesy of
t

employees and their ability to con\% t and confidence in customers towards the

service firm. V%(b

Empathy measures cartQ dividualized attention which organizations provide to their
clients. In an a ingatlve work and information science profession, this conveys
approacha i@se of contact with providers and the readiness to give listening ears to
user’s (@ry. It also includes approachability, ease of contact with service providers, and
willinghess to understand customer’s needs. Most of the findings on quality services
revealed that reliability and responsiveness were valued above every other dimension,

while other respondents showed preference for tangibility, assurance or empathy®,

2.2.2 Human Capital Theory
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In the world of labor market, people bring different levels of education, knowledge, skill,
and abilities as well as their expectancy to the workplace. According to a researcher: a
more educated, better-trained person is capable of supplying a larger amount of useful
productive effort than one with less education and training®®. The value of human capital
theory is widely accepted in order to increase organizational performance, C@ an
organization relies on employees’ skill, knowledge, ability as a key conceé} value
creation. Human capital widely used after Gary Backer won the n .\%2 initiated
“human capital theory” stated that a different level of educatior.l K raining contribute to
a different level of wages and salaries, the more MOwledgK%'}H and ability, the more
likely to get a better job. According to another scholar, @an capital is a physical means
of production®. Organizations invests in human ¢apital via education, training, and health.
Human capital theory broadened the ideﬁ?j component of human capital consisted
of abilities, knowledge, skill, pers@ ent, behavior, and effort"; the knowledge
included IQ, intelligence, specifi wledge, and general knowledge for work. Skill is
knowledge applied to wo fi;*%ding physical movements and job-related movements.
Talent is an innat L@ of the individual that can be enhanced through development.
The expressio&‘q: observable behaviour, norms, ethics, and personal beliefs is called
conduct. e make an effort when they strive to use their natural or unique resources,

su'@%eir talent, experience, knowledge, and capacity for hard work to succeed, and

finally there is time.

Education, training, migration, and health are just a few of the numerous ways that
human capital can be built up. Employees acquire knowledge, skills, and abilities in a

variety of ways through such forms. Companies engage in human capital because they
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see people as an asset and anticipate that their investment will pay off and provide value
in the future. In other words, a person invests in their education or training with the hope
that the knowledge and skills they acquire would help them grow in their careers. In the
past, corporate operations and human resources have been seen as expenses that should
be kept to a minimum. Human resources are increasingly, however, seen as human
capital, which creates a source of value. Still, there is a tremendous paradigm@\vhich
has occurred in the concept of human capital from the traditional .%ent view.
These shifts changed human resource function by moving fI‘Ol’I.l tivity-based process
to result-based which is more connected and aligned with @ess strategy and views
human capital as a value creation to be used in's@glc management. Moreover,
Employees are viewed as an asset under the @%apital idea, and they should be
developed, and multidimensional techn o@yrged. However, the paradigm shift in
human capital from an activity—base@o s on a particular measurement, input focus,
preparing for routine tasks, etc.) @r’esult—based (focus on result and total performance
such as business imp%&ost—beneﬁt analysis, output focus, and performance
effectiveness) paradi @; an impact on human capital policy and practice by focusing

more on the b@l ine than top down management.
223 D@ Literacy Skills and Competency Model

Despite the fact that there are numerous frameworks for data literacy skills and
competencies, the report from a researcher titled "Strategies and best practices for data
literacy education" (hereafter referred to as "the report" or "the report") stands out as a

significant source in this case because it compares thirty-two sources and demonstrates
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the stark differences between them70. Twenty-three data literacy competencies (and
sixty-four related skills, knowledge, and tasks) were identified after reviewing numerous
sources, and they were organized into five main topics: conceptual framework, data
collection, data management, data evaluation, and data application (see figure 2).
Databilities (Data to the People), a data literacy competency framework created.b}é&for—
profit organization that uses the report in practice, will also be used in addition, to this

source. Since these two works together create the aforementioned ski }\ch-npetences

and offer a thorough but not full summary of the literature, the@kbe used as a road
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map throughout this chapter.
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Figure 2.1: Sche atg'%resentation of data literacy skills and competencies.
Source: 1%} 6\¢

Conceptual Framework / Introduction to Data: The first step to becoming data literate is
be@ole to conceptualize data, which includes being able to comprehend what data is,
the function it serves in society, as well as how definitional changes might affect data
gathering and generate new debates. In order to learn more about the data in question, it
will be beneficial to create "data biographies" that help to address concerns like who
collected this data, for what goals, what are the recognized restrictions, etc.
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Understanding the relationship between data and society, how and by whom it is
generated, its potential uses, and the ramifications of its use become crucial at this stage.
Understanding data involves knowledge of data types, the origin of data, data sources,
data gathering techniques, and various data usages, in addition to this aspect. It also
demands expertise and innovation. The importance of knowing who has access E,%(‘iata
cannot be emphasized enough, as data ownership has a significant impact o%’ﬁ%ower
dynamics that determine biases and inequities. After all, asking the 'asqs@.ltlined in
this chapter and being knowledgeable about and interested i.n dﬁwould pique one's
interest in it, which is the first step in developing data litetacysIt becomes evident that

those who have a solid grasp of data can advance m{lkir data literacy journey while

others without it can just "memorize" data ch’@r ther than confidently using their
talents. C’@

Data Collection: The act of gathe@ata is known as data discovery and collection,
which calls for assessing and%ing the accuracy, usefulness, and validity of the data
as well as the reliability ¢'sources from which the data is gathered. Data can answer
many questions, @Qy hose for which it has records and relevant variables, so it is
crucial to @1\[6 the objective before beginning to collect or acquire data. As a result,
deﬁnin@he aim of data collecting up front, recognizing what good data is, where to
ob@t, and evaluating the data source from which it was gleaned will all help people

make sense of data going forward and give them power.

Accessibility becomes crucial in data collecting since it frequently becomes difficult to

access data owing to insufficient organizational and technical infrastructure. As a result,
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access to data is not only important in terms of an individual's talents and abilities, but
also heavily depends on macrostructures. Data must be discoverable and accessible to be
valuable for both people and collaborative efforts. Data gathering techniques can range
from simple and straightforward ones, such simply noting the shapes of various fruits, to
complex ones that might call for advanced software abilities or deep statis.tic(%‘and
mathematical understanding. It becomes apparent that "data collection" é}many
different meanings and therefore generalizations about it are illogi .%e asking
"which data?" may be useful when determining which skills ng\‘l.ﬂ%be5 useful, it will be
fair to say that accuracy remains vital for any level or type g@% as it highlights issues
and aids in the development of an action plan or solﬁ;@@he quality of the inferences
made from the obtained data is ensured by \@%mprehension of "data accuracy,
appropriateness and completeness" factoss, e ability to discover and retrieve data.
While anyone can gather data, the %@t most data is acquired and captured in the
digital age adds a new dimensio ata collection. It soon becomes clear that the term
"data collection" covers g@e range of applications, making generalizations about it
nonsensical. Whi 't@%be helpful to ask "which data?" when deciding which skills
might be usefl&"\t‘is fair to argue that accuracy is still crucial for any level or type of data
because it\reveals problems and helps establish a plan of action or remedy. Work,
un'%mding of "data accuracy, appropriateness and completeness" characteristics, and
the capacity to find and retrieve data all contribute to the quality of the conclusions drawn
from the acquired data. Anyone can collect data, but the fact that the majority of it is

done so in the digital age gives it a new level of complexity. Then there are worries

regarding the privacy of personal data when it is collected by smart cities and
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governments, particularly when "surveillance" is involved. Although legislation like the
General Data Protection Regulation (GDPR), which governs how personal data is
processed in the EU, tries to address these issues, people who want to work with such
data should also be aware of privacy issues and legal restraints. They should also know
how to query such data and where to find it. Data Management: This occurs after (or
simultaneously with) data collection, acquisition, or storage. Its breadth is fair@ad; in
fact, a subcategory of data literacy called "data management literacy. % ecifically
developed to focus on this area, stands closer to big data, and §T&iz’es the importance
of the data lifecycle when managing data. Technical experti@nformation technology
(IT) and computer science is necessary for this asﬁa@g)data literacy, including the
development and use of metadata (including f@%ms of metadata). Despite this
technical feature, the term "data manag '@ starting to be used more frequently by
non-IT groups, particularly librarian%;ers, and academics, thanks to the growth of
free access to data. The New %‘Q‘and Collaborative Data Management Curriculum
(NECDMC), which inc es\ modules about types, formats, and stages of data,
contextualizing d @g and securing data, data archiving, and data presentation, is

one initiative %{bhshing data management education programs in order to upskill such

groups in data management.

Q
Tl&ase "management of data quality" is pertinent and, according to scholars, is on a
higher level than "data management" since it addresses issues with data quality and
accuracy in addition to data management as a whole. Data management's section on
"securing data" needs special attention because, as cloud computing has grown in

popularity, concerns regarding personal data and online data security have increased.
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People need to be aware of their rights and how to secure their data, especially online, as
the fundamental idea of privacy may be in danger. On the other hand, data owners must
ensure that data is handled securely and safely, to safeguard their truthfulness and rightful
rights. It is accurate to say that data management is ambiguous, and it is still unclear what
it specifically means. However, it needs strong data comprehension, SQeCZ%li‘zed

technological skills, knowledge of software, and enough digital navigation abi@}

Data Evaluation: Understanding data and determining its worth are t@t steps in data
evaluation. Although it is easier to effectively analyze data Wh@tgxt is given, being

data literate also entails being able to construct hypoth%s?\?ccordingly and identify

correlations that are not immediately obviou%@Nthe heading "interpreting and
p

understanding data," Databilities (Data to the 4f”§ primarily emphasizes on the visual
t

N\

features of data; more specifically, bei@%‘e

calls for statistical and mathematic‘gb‘ wledge. Understanding data, however, should

Q

use statistics; it should also entail being able to ask

read tables, graphs, and charts, which

entail more than just being a
questions such "Where didthe data come from? ", "Why was that particular method used
when visualizing| data?", ""What other indicators could be used?" "Are the chosen
indicators e@&?" and other similar inquiries. The practice of "detecting and removing
errors @i consistencies from data in order to improve the quality of data" is known as
da&aning. Data cleaning is frequently necessary before dealing with data. "Data
cleaning" could have several stages. To some extent, cleaning data may involve going
over it, removing what isn't really necessary for that particular situation, and determining

its veracity. With regard to political campaign fundraising, the lesson from Data
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Journalism provides a good illustration of how to clean data by removing the irrelevant

components from the sample in order to determine who gave how much money.

Data visualization, which is seen as a "rich" aspect of data, is a complimentary, if not
essential, component of data literacy since it makes it simpler and more obvious to
recognize the structure and possible patterns in datasets. Knowing that data'd\ not
always tell the truth at this phase is crucial since data visualizations can b ipulated
and deceptive. A study of this case using a US election example ig%mding In his
work, he demonstrates how misleading visualizations can be ¢r @e'\\ien when the data
being displayed is accurate. Overall, data-literate people %&ﬂ% pay special attention to
correctness and dependability while examining of data visualization or when
constructing one. Data storytelling must be dis & while discussing data visualization
because it is gaining popularity, especi ly 1 S

data in a variety of ways to report tl&é;%w

journalism field where newspapers use

Data Application: Data %Mn which is closely related to DDDM since it entails

assessing decisions mdde)

"practical" elerQQ data. Therefore, "translating data into actionable, instructional, or

administn@actice" might be understood as "applying data."

Dc@?hics: The ethics of data is one of the aspects of applying data that receives

ing data, might be said to be more concerned with the

increased attention as a result of its extensive use. Data ethics has its origins in "computer
and information ethics," but there has been a change to ethical data for all types, and this
shift has brought forth three categories of ethical difficulties. =“ Big and open data ethics,

covering generation, analysis, recording, sharing, privacy, and transparency” = The ethics
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of algorithms, including machine learning, artificial intelligence, and agents. = "The
ethics of practices (Responsibilities and liabilities of individuals and organizations,
strategies, policies, professional codes, consent, user privacy, secondary use)" Online
personal data, for example, when associated with online privacy and data ethics, leads to
A

The growth of online platforms has increased awareness of the bad uses &l type of

a contentious argument regarding the good vs the evil usage of data.

data, especially in relation to problems with platform features like‘%agency, user-

generated content, and data surveillance, which use personal‘i@gpdata to anticipate

people's actions. . QQ'}%

S
23 Review of Empirical Studies Cj\i,%

2.3.1 Human Capital Developmpé‘hﬁd Cloud Computing Practices

Cloud computing has a si@% standing in both local and international HEIs. In North
.\
a

America, 70% of ; H@

computing collgbotative approach to improve on-campus information sharing. Scholar

e migrated to the cloud, and 50% have adopted cloud

claims tl‘%%y all HEIs in the West area have a fundamental stake in departmental
a f cloud computing. For instance, a researcher claims that the University of
California, Berkeley concentrated one of its courses on delivering SaaS applications.
Additionally, by renting Google's cloud, the Medical College of Wisconsin
Biotechnology and Bioengineering Center in the United States discovered that using

cloud computing is quite advantageous and gives them a significant amount of
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computational capacity servers’!. Furthermore, some HEIs have embraced due to
financial considerations. For instance, funding cuts have harmed Washington State
University. Nevertheless, the use of cloud computing has made it possible for the school
to grow its educational services. The IT market is regarded as the largest market in the
Gulf region in Saudi Arabia. The Saudi government has set aside a sizable l.)ugglt to
upgrade the learning environment and provide the greatest technology@:rces.
However, compared to the older colleges in SA, certain new start-up uai ities in Saudi
Arabia lack e-learning facilities”!. While cloud computing has. R&v@dely employed in
universities across the world to provide higher-quality sewic@\igher education, Saudi
universities are still working to integrate it in the E@(t of remote learning and e-

learning. Therefore, it is crucial to be knowle@éé%lbout adopting cloud computing
within SA universities. C’@

A scholar reported these difﬁcultie@éﬂ%&uding security procedures, legal guidelines, and
implementation’!. The resear&@%entiﬁed a number of crucial success variables related
to the migration proces proposed a paradigm for successful migration to the cloud
environment at Saudi umiversities. Except for the physical location component, the results
showed th t@ost of these characteristics were statistically significant. The suggested
frame ight help in the decision-making process about migration and can offer
usefubinformation on cloud computing projects. Despite being the first step in examining
the elements facilitating the migration process, the proposed framework had not been put
into practice. A different new e-learning architecture based on a virtual private network
and private cloud was proposed by a researcher’>. The suggested structure enables

university students to more affordable access to an e-learning environment for resource
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sharing. The framework enhances availability and dependability and is scalable; however

it only has limited access within university networks.

A scholar analyzed the impact of how individual users perceive cloud computing
applications”. The researchers presented a framework centered on the correlation
between a number of factors (IT self-efficacy, perceived cloud ease of use, b& ter

N
mputing

anxiety, and users' perception of the usefulness and effectiveness of do@%ﬂ
applications) that affect how students at a university in Southeast‘%}gan perceive
cloud computing technology. The Technology Acceptarfc@t'ﬁodology (TAM)
methodology was also used to examine how students ado% oud computing. Despite
the TAM's continued importance in technology a @ after its implementation, there
are few explanatory factors and no useful Va§ The TAM was also utilized by a
researcher to look into the causes and@.fj@f higher education's embrace of cloud
computing for knowledge manage% A Turkish university's undergraduate students
were given a questionnaire, M@as then evaluated using structural equation modeling.
The results demonstra at educational institutions encourage the use of cloud

computing throu@ knowledge management awareness. Although this study was

effective, e@lem was its lack of explanatory power”.

A focused on SaaS76 when examining the variables influencing the adoption of
cloud computing in HEIs. For this study, the researchers suggested a framework that was
combined with the Diffusion of Innovation (DOI) theory and derived from the
Technology, Organization, and Environment (TOE) framework. Although the suggested

framework quickens the process of computing technology installation, it does not take
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into account the resources or social support needed for the individual to adopt the new
behavior. An effective structure for the Higher Education Ministry that serves all the
universities in Iraq was the subject of research. The proposed framework provides some
characteristics such as low cost, flexibility, mobility, and business continuity. However,
there are some issues that need further investigations: security, reliability, and loss of
sensitive data. Furthermore, there is a lack of standards to enable multiple clo@ work
as a single entity’’. A scholar discussed how cloud computing .}y p higher
education institutions in South Africa by providing a frame.wogq the cloud-based
virtual computing labs. Findings depicted revealed the cq&@(ring on hardware and

software and the flexibility of the cloud-based Virtilﬁ[\%mputing labs. However, the

usage of the proposed framework was limited to’ﬂ@%pusm.

A scholar suggested a hybrid compu@@el that enables Saudi Arabia's higher
education institutions to share kno%@e and carry out various research projects79. The
suggested model enhances th&éfency and caliber of instruction by offering assistance
with regard to readin sts, and projects. Additionally, it delivers a wealth of
knowledge in ong, locdtion and saves organizations money on updating with the newest
IT. Howev @cholar’s suggested model80 did not take security concerns into account.
Accord?@ td a report, cloud computing continues to have a substantial impact on higher
ed@bn in the contemporary world®. Cloud computing services are being adopted by
higher education due to financial benefits, increased productivity, better learning
methodologies, and increased knowledge penetration. However, there is disagreement
about a variety of topics, including ownership, integrity, and privacy of data. Additionally,

there aren't enough modern security methods for institutions to utilize cloud computing.
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The TAM framework's characteristics that influence the adoption of cloud computing in
higher education®?. Findings showed that the elements are important for improving
faculty members' and students' awareness of cloud computing adoption. There is,
however, little explanation and no practical benefit. Another exploratory study using the
Technology Organization Environment (TOE) paradigm was done to determi%‘the
elements that influence Saudi Arabia's higher education institutions' adoptl%%f cloud
computing®. Complexity, relative advantage, and data problems 'e&essed by
statistical analysis, and the findings demonstrated their importa j’%kﬂhough the study's
authors improved our understanding of the elements 1@111}; cloud computing

adoption, they left out the effects of bandwidth and reﬁ

Numerous studies conducted in hlgher e & show that using computational
environments enhances learning. This ptom 4%egrelles and Molto (2016) to introduce
virtualized computing env1ronmen%'®sed on cloud computing using the On-demand
Deployment of Infrastructureﬁﬁpport Educational Activities (ODISEA) platform. A
Spanish university has Cted an evaluation of the advantages. Findings showed that
ODISEA offers @djgs extremely widespread access and has significant economic
advantage ogxtitutions of higher learning. Despite the platform's great versatility, it
does fa@di iculties because of how difficult it is for its layers to communicate with one
anotller®*. In a case study, the advantages of utilizing Google Docs for academic
purposes were investigated, and the factors influencing the uptake of cloud computing at
a university in Zimbabwe were examined. In order to gain a thorough understanding of

the problems preventing the adoption of cloud computing, questionnaires and interviews

were undertaken. Findings showed that Google Docs has many advantages for academics,
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but lecturers also lack expertise about how to use cloud computing. To explain cloud
computing, many workshops had to be held for all academics. Although the researchers
employed various research design strategies, security concerns weren't taken into

account®’,

To examine the evidence of cloud computing use in the educational sector, a r'e@her
performed a survey®. The literature review contained a total of 27 studie%b study's
findings showed that there isn't much research on cloud computing'g%in educational
settings. Providing IT assistance for instructional activities@ﬁ&ﬁcult for higher
education institutions. Therefore, institutions of higher le@ﬁ% must take into account
the opportunities provided by cloud computing. I r@o do that, a researcher presented
a cloud computing architecture for institutio %jigher learning that includes cloud
computing deployment models, service@c%ﬁnd user domains. A plan for switching
from the conventional system to @1 computing was also outlined. Although the
suggested architecture boosts ﬁ%ncy and agility, it hasn't yet been tested. Software as
a business (SaaS) is the popular cloud computing business paradigm that affects the
education market@a esearcher investigated if SaaS is a practical choice for South
African hi @ ucation institutions. Undergraduate students were questioned about
utilizin@f ce 365 as a SaaS. Findings showed that utilizing Office 365 has various
benefits, including program installation, updating, and maintenance. Office 365 also
helps universities save money and have easier access to resources, which is helpful. But
there are alternative options besides Office 365 that offer all the same functionality but at

a lower price %%
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An open-source cloud-based HRM framework was proposed to offer efficient HRM
solutions for small businesses. It also enables users to carry out various HR operations
simply and with a friendly interface®®. The suggested cloud-based HRM online service
includes a variety of modules, including Leave, Benefits, Employee Self Services,
Personal Information Management, and Salary Information Management. The ps%%'can
easily choose any service from this online service to complete the required é;} For
instance, all payroll-related difficulties will be addressed if the user \%1@ Salary
Information Management model. It is important to note that the. t{&a@n model and the
subscription model were the business models utilized to im '}nt the web service. In

the transaction model, the user uses the online service@y sometimes and is charged a

set amount for each use, but in the subscription@ , the customer is charged a set fee
every month or occasionally even every éﬂ@

In order to address the issues with tf%‘%onal HRIMS of high education institutes, such as
high cost, inconsistent data, ﬁ&)sufﬁcient intelligent analysis to make decisions90, a
researcher presented a d*based HRIMS (cHRIMS). Three layers make up the
cHRMIS architec%ggrop layer is the end-user service layer, the middle layer is the
applicatio e@: layer, and the bottom layer is the platform infrastructure layer. Each
layer i@u s a variety of functional modules or components that are in charge of
ca ¢ out various HR duties in accordance with standards. The top layer gathers all
HRMS apps and service modules together and offers a user-friendly interface for sending
service requests that are tailored to the user's requirements. For top-level administrators,

the middle layer enhances operational effectiveness and business operations. System
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management, virtual resources, and physical resources are included in the base layer. As

a result, cHRIMS seeks to boost HR performance while cutting costs.

A researcher examined the benefits and drawbacks of using cloud technology from the
viewpoint of businesses. The analysis was based on the elements that businesses must
take into account before implementing such emerging technology’!. Cost,* @uity,
performance, and interaction with the existing IT infrastructure are, s @of these
variables. The study looked at how some uninformed businesses cam‘%mprehend the
thought of putting critical data outside of their organization. O%%ﬁler hand, because
cloud computing is the newest information technology t%&&, other businesses tend to

adopt it. According to the survey, SMEs shoul%,@\ﬁrst business type to use cloud

technology because their procedures are less c‘%p tcated than those of huge corporations.
The research revealed that securiteré}f)

dependability, interoperability, ecogé‘s‘%! value, shifting in IT organization, and political

vacy, availability and open access,

difficulties are the main obsﬂ@s to enterprise cloud adoption. It also demonstrated
several benefits of im ting such novel technology, including lower costs, rapid

access to hardwa@urces, low IT barriers, service scalability, and the potential for

new applicati )\‘ésses.

T @e the enterprise's expandability, an innovative cloud-based HRM strategy was
proposed92. The four key services offered by the proposed cloud-based HRM portal are
HRM Web, Validation, Configuration Management, and HRM for agent service. The
data are supplied and the request is answered by HRM Web Service if the agent uses

HRM Web Service to seek HRM service. The data are then sent by Web Port to the
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database, where the necessary data is kept. The data is then retrieved from the cloud
storage (database) using Web Port, and at the same time, HRM Web implements the
implementation to produce a report that the user requests. The Configuration Manager is
tasked with keeping an eye on the cloud storage where HRM data and information are
maintained. Data validation issues are handled by the validation manager, and s.in%giata

validation is completed prior to data retrieval, error recurrence is reduced. A@nally,

each resource is loaded according to standard load-sharing principles j@%@[ possible
service. . ‘\%.\

A scholar presented the "6+1" structure of the HRM@ conjunction with cloud
computing technology to study the development o t@(M cloud service platform. The
"6" structure of HRM implementation involve Qayers, including Page Layer (which
collects data), Page Control (which c@‘\}‘t e standardization and integrity of the
collected data), Professional Alg?é‘%n Layer (which processes data), Logic Layer
(which controls adding, inw , deleting, and modifying of data), Data Table
Definition Layer (whic@iﬁes the fields, field control conditions, and field properties
for each data t leg e database), and Database Layer (which establishes the
connection e@ the database and the professional algorithm layer®®. The "+1" stands
for the @— orking platform to implement the cloud-based HRM service characteristics.
A@ects of HRM company are covered by the cloud service platform, which offers
services to manage everyday tasks as well as job management, recruitment, HR planning,

training, salary, careers, and labor relations. The research showed that the proposed

platform is highly extensible, efficient, and Pay-as-you-go with no regional restrictions.
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The study revealed that the difficulties facing the HRMS cloud service platform are cloud

security, network issues, and a lack of platform developers.

An empirical analysis of the HR requirements brought on by Taiwan's cloud development
was presented94. With the help of 20 companies, they conducted the analysis using
quantitative and qualitative approaches in order to offer a thorough pictufe\%.the
evolution of cloud HR. The results indicated that (1) Due to the expensiQ%ﬂpense of
developing HRs, businesses avoid hiring recent graduates in favor ofv\hifing those with

experience. (2) The expense of educating new personnel ‘q@g;})ing experienced

workers on staff has increased due to the competitive ente@&es’ increased turnover rate
of cloud-related specialists, (3) The HR indust@ent to create cloud computing-
related software architecture, (4) Most businesses middle managers with knowledge

of cloud services and emerging applica@ ds, (5) Businesses want HR professionals

with experience in evaluating big d?@d cloud applications.

6
A new cloud-based technow infrastructure for SMEs to implement HRM was
presented®. The clou@i .\platforms, cloud service providers, and HRM users make
up the conceptq{ el of the cloud-based HRMS for SEMs. They used game theory to
examine«%gractions between SME users and cloud service providers. (1) SMEs and
cl Qice providers are viewed as sensible economic actors, (2) SMEs can decide
whether to supervise or not, and cloud service providers can decide whether to exert or
not, depending on the choices made by both parties. It was discovered that cloud service

providers must increase their technical know-how in order to suit SMEs' expectations and

address their companies' sustainability concerns. However, SMEs have the freedom to
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select the cloud services and cloud service providers that best suit their needs. They
advised standardizing HRM processes within SMEs in order to benefit from the tools and

solutions the cloud has to offer.

A scholar proposed In order to address the issues with HRM teaching in colleges and
universities, such as the use of a single teaching technique, the neglect of® @ing
content, and the absence of sharing of teaching practices95, a new model d-based
HRM platform has been developed. The proposed approach, which‘%to change the
HRM training method, is based on an engineering education® @)& conceptualizing,
designing, implementing, and operating (CDIO). The se'@, or cloud-based Different
services are offered by HRM to colleges and i,@'yties, such as refining teaching
techniques, upgrading course materials, and exchahging expertise to invite businesses to
join their HRM experience for mutual@ he students can take advantage of the
methods and resources of other in %{)ns, for example, they can do their assignments
by contacting students fron%? universities via the platform, which reduces the
distance between the % sities. It enables students to publish survey needs for the

practical project o%r o obtain the necessary data through cloud platform analysis

findings. é 6\‘
2.3.2 Data Literacy Skills and Cloud Computing Services

In Quality of cloud computing service - a performance- and security-focused driven
approach to cloud computing is suggested. This paper's primary objective is to assess

service quality using cloud technology. security®®. The study suggests a model that works
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for Quality of cloud computing service to clouds with various security settings. A
suggested cloud-based video-on-demand service model that guarantees both quality of
service and scalability. The paper's main emphasis is the Quality of cloud computing
service for video cloud storage services. The conventional strategy involves maximizing
performance, cost, and a few other factors. In order to reach a positive conch.lsi?,&the
research undertakes a characterization of start-up delays and applies %'ﬁ;meling
technique. A proposed quality of service model for the cloud. The arti M d clouds
Quality of cloud computing service pertaining to cloud monitgr@hp article offered a
methodology that can serve as a roadmap for cloud pe@}mce monitoring. It is

suggested to use mixed integer linear programming tb@mize the quality of service in

clouds. QQ

Examining Quality of cloud comput@e To optimize their services, cloud

providers must use specific crite@f service’’. Two optimization strategies were
applied in the paper to so@%lity of cloud computing service goals to achieve
different trade-offs. Q- ‘or quality of service-based cloud resource provisioning, is
suggested. at the @ahty of cloud computing service was deemed to be a significant
issue by cl c@\riders when providing resources, and they subsequently recommended
a Qualié%oud computing service metric-based technique for analysis of workloads.
Q@ of service approaches in cloud computing: A systematic mapping study is
proposed. Quality of cloud computing service was identified by cloud providers as a key
difficulty when supplying resources, and they subsequently suggested a Quality of cloud
computing service methods to identify the area that should receive more attention and

proposed a course of action.
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Quality of cloud computing service SDN stands for software-defined networking. A poll
is suggested. There were several options proposed in terms of Quality of cloud computing
service. Relevant surveys were conducted in a variety of locations, for Quality of cloud
computing service, highlighting challenges and lessons®®. Service that is safe and backed
by quality of servicelt is suggested to use an object-oriented architecture for mobile.cloud
handoff. The quality of cloud computing services in terms of mobile cloud @uting,
energy, and handoff difficulties are the main topics of the article. A . %paradigm
for energy efficiency is proposed in the study. Quality of cl.o@ngputing service in
mobile Cloud computing. Quality of cloud computing 363\' When talking about
virtualization on the cloud, one researcher concentratéd@provisioning virtual machines

in cloud computing environments based on arﬁ@% performance and cloud service

quality. It was concluded that amonijxgq%factors, workload, virtualization, and
C

application monitoring have the mosteffects on cloud performance. The evaluation of

workload changes in applica‘g%@knprove the quality of cloud computing service was
provided as the final step. -

The following w@%hted as the impact of ICT on students: the use of ICT had
equipped t r@ h skills to search for information and this had helped them gain more
knowle@ some of the things they study in many subjects, increasing their confidence
in&ng contributions during class discussions, helped in understanding abstract ideas
and concepts®. As ICT is used as a tool for students to discover learning topics, solve
problems, and provide solutions to the problems in the learning process. ICT makes

knowledge acquisition more accessible, and concepts in learning areas are understood
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while engaging students in the application of ICT. Students are now more frequently

engaged in the meaningful use of computers.

A scholar explored the use of Information and Communication Technology used by
medical students. They found 77% of the respondents were of the opinion that ICT
should be included in their syllabus'®. Nearly all respondents expressed their'(@e to
have a computer lab in their college. One hundred respondents out of .lz%ned that
medical education is not effective without ICT based resources and se@. ICT has also
enabled learning through multiple intelligence as ICT has m‘t@g@ learning through
simulation games; this enables active learning through enses. Effective use of
different information communication technologie h@g@ome imperative for students in
learning environments. The utilization of m @ICT facilities can make students,
W

° \
teachers’ and administrators retrieve t@}q

They can access and disseminate %{)nic information like e-books, news, e-journals

red information within a short period.

which can advance teaching ‘and)learning process at all levels of education. Effective
utilization of ICT reso can help facilitate good communication within and outside
any organization.@ must be a good communication mechanism among teachers’,
students’ a @’01 administrators’ within and outside the school for goals achievement

at all 1

e@s f education.

24 Conceptual Framework
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Independent Variables Dependent Variable

Human Capital Development Cloud Computing Services
e Administrators’ e Reliability of Service
Personal Talent Hol
¢ Administrators’ . o )
Behaviour e Tangibility of Service
e Administrators’ Effort
* Administrative Time e Responsiveness of Service
Ho3
Data Literacy Skills e Assurance of Service
e Data Application
e Data Collection e Empathy to Service
Hy2

e Data Evaluation

e Data Management

e Conceptual Framework
of Data

Figure 2.2 Research Model

Source: Researcher’s €onceptual Model, 2023
The conceptuakmodel of this study was developed based on the tittle of the research
which is the, influence of human capital development and data literacy skills on cloud
coniputing services among administrators in ICT Polytechnics in Ogun State. The
independent variables are human capital development which will be measured with
personal talent, behavior, effort and administrative time® and Data Literacy Skills which
were measured by data application, data collection, data evaluation, data management
and conceptual framework of data’ cloud computing services, the dependent variable
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were measured with reliability, tangibility, responsiveness, assurance and empathy to
services®®. Therefore, the three hypotheses were linked as follows: in hypothesis one;
human capital development will be tested on cloud computing services, in hypothesis two;
Data Literacy Skills will be tested on cloud computing services, in hypothesis three;
human capital development and Data Literacy Skills will be tested on cloud CQn}%;[ing
services among administrators in ICT Polytechnics in Ogun State. OV%&L\ these
formulated hypotheses will be subjected to a statistical test to determi }g@ection of
results, conclusion, and possible recommendations for this stud.y‘\%.\

2.5 Summary of Gap in Literature Reviewed ,&%\
NS

This paper reviewed the influence of human (%@ﬂelopment on cloud computing
practices among administrators in ICT Poly‘[‘%hr:I , Ogun State. The history of cloud
e

computing evolution is presented. Thre€ e&

deployment models (private, pulil&bhybrid and community cloud) are described.

odels (SaaS, PaaS and [aaS) and four

Description of cloud platformwgfferent CSPs (Amazon, IBM, Microsoft, Google) are
discussed; it also disc “open source tools (Open Nebula, Apache CloudStack,
Nimbus and Euc@ and commercial tools (RightScale, Gravitant, VMTurbo and
Scalr). Va @neral challenges of cloud computing and the number of difficulties
involvﬁn those challenges are identified and the possible solutions are presented. These
so&s would help the researchers to have proper directions for future research and to
get into the efficient implementation of the techniques. Security objectives and security
issues related to the location of data centres, network and other common issues are
discussed. There is a need of designing efficient solutions to address security issues such

as data transfer across gateway, long-term viability, compromised services, regulatory
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compliance, virtualisation in cloud computing paradigm. We believe this paper helps

researchers who would like to begin their research career in the area of cloud computing.
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The methods that will be employed in this investigation are presented in this chapter. It
covers the research design methodologies used, as well as the population, sample, data
collection, and variable operation.

3.1 Research Design

This study will used a descriptive survey research design. The design will be u(gi to

determine the influence of human capital development and data literacy skill@uality

of cloud computing services among administrators in ICT polytecb@%un State,

Nigeria. N
2
3.2 Population of the Study @

<

The participants in this study are one hundred and eighty*six (186) administrative Staff in
ICT polytechnic, Ogun State, Nigeria. Q
Table 3.1: Population of the Study y ©
@
S/N  Name of Institution o~ Number in each Institution
1.  Gateway (ICT) Polytechnic, %3 de 47

2. Abraham Adesany; T Polytechnics, Ijebu - Igbo 43

3, D.S. AdeKb;go)(ICT) Polytechnics, Itori 40

4. Gateway (ICT) Polytechnics, Igbesa 56
:'l otal 186
Source

33 Sample Size and Sampling Technique
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The sample size is one hundred and twenty-six (126) administrative staff in ICT

Polytechnic, Ogun State is total enumeration adopted since the population is just few.

34 Description of Research Instrument (s)

The instrument that will be utilized is a structured questionnaire, which will be used to
collect data from respondents because it allowed the researcher to readily a‘s@the
structured questions and responses in order to meet the study's goal. The<lSikert scale
design that will be used in this study will allow the researcher to\give options for
respondents to choose from. Data on the factors under study @o'ﬂected using self-
reported questionnaires. In this study, the Human Ca@&%evelopment and Cloud
Computing Practices scale will be employed. ,®

Section A: This section was created by the researcliet to collect demographic information
from respondents, and it provides bi@‘\axf)o t respondents based on four factors:
gender, age, educational qualiﬁcatig@ud years of experience.

Section B: Cloud Computing'Seryice scale which Indicates how the knowledgeable and
skillful the administrativ, fDare with the use of cloud computing practices, the scale is
of four point Whi@QVery high = 4, High = 3, Low = 2, Very low = 1 and 14 items.
The resear: @ ment will be divided into various sections which will be designed to
elicit r@n es on the topic under review. The research instrument was adapted?.

Sectipn C: Human Capital Development scale which indicates how impactful the
training given to the administrative staff on cloud computing practices are with 10 items.
The scale is also of four-point which are: Strongly Agree = 4, Agree = 3, Disagree = 2,

Strongly Disagree = 1. This instrument was adapted®. Cronbach Alpha will be reported.
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Section D: Data Literacy Skills scale which indicates how administrative staff acquire
skills on cloud computing services are with 10 items. The scale is also of four-point
which are: Strongly Agree = 4, Agree = 3, Disagree = 2, Strongly Disagree = 1. This
instrument was adapted®. Cronbach Alpha will be reported.

3.5  Validation of Research Instrument

The instrument's items acquired through a survey of related literature and ad%‘&}ns of
questionnaires used by other researchers. The supervisor and other s q@ the field
of information management provide input on both the face and c ent product validity.
Corrections were integrated into the final questionnaire q&@fstrlbuted to the study

participants.

3.6  Reliability of the Instrument 4@

The researcher runs the questionnai gh a reliability test to ensure that all of the
items assessing each variable in @de are consistent. The instrument's reliability will
be tested in a pilot study with%0 copies of the questionnaire which will be given to

.\
administrative staff ir@n al University, Ibadan which is not part of the population of

the study. \
Table 3.2: Result of Pilot Study

OQ

Variables Cronbach Alpha
Cloud Computing Service 0.830
Human Capital Development 0.910
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Data Literacy Skills 0.721

Source: Field survey, 2023
3.7 Distribution of Research Instrument

Primary data was collected through a structured questionnaire in accordance with ezs@}ing
research to address the study's objectives. This instrument works well wit @'s%eriptive

survey research because it allows for the collection of data on respom%?\) nions and

perceptions on current events at a specific point in time. . \%ﬂ

S

The Department of Information Management, Lead C.ity [@%ersity, provided a letter of

introduction and a project attestation form, which i%}utilized to request authorization

to conduct the survey from the management ‘of ICT Polytechnic, Ogun State. A day
!

training session was held for three (3%

administration, retrieval, and initia@ng. The researcher and research assistants were

assistants to help with questionnaire

engaged with the institution's&&‘gpartment to protect the anonymity of their responses
while also advising t %ﬂthe importance of adequate responses and the benefits
embedded in the Qd)gs findings. The administrative staffs of the ICT Polytechnic, Ogun

State were '@a total of 186 copies of the questionnaires.

3.®thods of Data Analysis

The data was analysed using descriptive and inferential statistics by the researcher. For
study questions one and two, descriptive statistics (mean, frequency distribution, standard
deviation, and percentage) will be used. The null hypotheses 1 and 2 were investigated
using inferential statistics while multiple regressions were used for hypothesis three. All
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hypotheses in the study will be assessed at a significance level of 0.05. Statistical
Package and Service Solution (SPSS) Version 25 will be used to analyze the data

collected for the study.
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Chapter Four
Results and Discussion of Findings

This chapter covers the presentation of data, analyses of the data and interpretation of
results. For the analyses of data, the first two sections focus on descriptive analysis of the
data while the third section focuses on inferential statistics. The first section s.hoe%the
presentation of the analyses of demographic data using tables showing fre %&}s and
percentages. The second section shows the presentation of the a B research
questions using tables showing frequencies, percentages and. @s@stﬁbution of the
responses. The third section presents the test of hypothes@ng regression analysis
while the final section focuses on the discussion of ﬁn'd&@,

A total number of one hundred and eighty-six re@%s were expected to fill the online
questionnaire but only one hundred and 'r@%ut responded. Out of the copies returned
by the respondents, one hundred an%e y-six copies were certified as duly filled and
considered usable. The respog%s s are presented in Table 4.1.

Table 4.1: R R
able esponse E&,\

Response Frequency Percent (%)
Returned and used 126 67.7
Not returned 48 25.8
Returned but not used 12 6.5
Total 186 100

soﬁ@‘f‘ield Survey, 2023

4.1 Demographic Data of Respondents
This section, which is descriptive, presents the results of the demographic characteristics
of the respondents. Table 4.2 describes the gender, age, educational level and years of

work experience of the respondents.
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Table 4.2: Demographic Characteristics of Respondents

Variables Measurement Frequency Percentage
Gender No response 2 1.6%
Male 48 38.1%
Female 76 60.3%
Total 126 100.0%
Age No response 1 0.8%
20 — 25 years 87 69.0%
26 — 30 years 12 9.5%
31— 35 years 0 0.0%
36 — 40 years 4 3.2%
41 — 45 years 5 4.0%
46 years and above 17 13.5%
Total 126 100.0%
Educational ND 77 61.1%
level
Bachelor’s degree/HND 30 23.8%
Master’s degree 16 12.7%
PhD 3 2.4%
Total 126 100.0%
Years of No response 5 4.0%
experience
5 —10 years 85 67.5%
11— 15 years 2 1.6%
16 — 20 years 15 11.9%
21 — 25 years 14 11.1%
26 — 30 years 5 4.0%
Total 126 100.0%

Source: Field Suryey, 2023

The demggraphic characteristics by gender, as shown in Table 4.2, shows that 76
respendents representing 60.3% were female while 48 respondents representing 38.1%
were male, indicating that most of the respondents were female. The gender profile also
reveals that 2 respondents representing 1.6% were not interested in disclosing their
gender. The demographic characteristics of respondents as shown by age in Table 4.2
shows that 87 respondents representing 69.0% were between 20 and 25 years; 17

respondents representing 13.5% were 46 years and above; 12 respondents representing
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9.5% were between 26 and 30 years; 5 respondents representing 4.0% were between 41
and 45 years; 4 respondents representing 3.2% were between 36 and 40 years; and no
respondent between 31 and 35 years. The age profile also shows that a respondent
representing 0.8% was not ready to disclose his/her age. Hence, the age profile indicates
that majority of the respondents were 25 years or below. . (b;
The demographic characteristics by educational level in Table 4.2 reve@%at 77
respondents representing 61.1% had ND; 30 respondents repres . %8% held
Bachelor’s degree/HND; 16 respondents representing 12.7% hp@&s&@r’s degree; and 3
respondents representing 2.4% held PhD. The educational le)@bﬁle, therefore, suggest
that the highest educational qualification of majorit&@qhé respondents was National
Diploma. The profile by years of experience?@s that 85 respondents representing
67.5% had between 5 and 10 years o '@perience; 15 respondents representing
11.9% had between 16 and 20 year% ork experience; 14 respondents representing
11.1% had between 21 and 2 yee%)% work experience; 5 respondents representing 4.0%
yvork experience; and 2 respondents representing 1.6%

.\

had between 26 and 30 y%rs
had between 11 (@years of work experience. The profile also shows that 5
respondents r@enting 4.0% did not disclose their years of experience at work. The

profile by“years of experience thereby suggests that majority of the respondents had

be and 10 years of working experience.

4.2 Analysis of Research Questions
Research Question One: What is the quality of cloud computing services provided by

administrators in ICT Polytechnic, Ogun State, Nigeria?
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Table 4.3: Descriptive analysis of responses on quality of cloud computing services

provided by administrators in ICT Polytechnic, Ogun State, Nigeria

Reliability Very High Low Very Mean
High Low

The school administrators ensure accuracy of 60 45 16 5 3.27

students’ information at all times (47.6%) (35.7%) (12.7%) (4.0%)

Students receive services required, sought the 38 60 18 10 3.00

attention of the administrators (30.2%) (47.6%) (14.3%) (7.9%)

Students depend on administrators’ service 46 43 22 15 2.95

on their information at all times (36.5%) (34.1%) (17.5%) (11.9%)

Weighted Mean 3.07

Tangibility Very High Low Very Mean
High Low

There is facility put in place for proper 57 47 10 12 3.18

storage of students’ record (45.2%) (37.3%) (7.9%) (9.5%)

There are no instances of records 42 33 30 21 2.76

misplacement (33.3%) (26.2%) (23.8%) (16.7%)

There are computers put in place to enhance 72 34 13 7 3.36

easy retrieval of students’ records (57.1%) (27.0%) (10.3%) (5.6%)

Weighted Mean 3.10

Responsiveness Very High Low Very Mean
High Low

The students feel satisfied whenever they 50 44 24 8 3.08

have  encounter = with  the  school (39.7%) (34.9%) (19.0%) (6.3%)

administrators

The students are given prompt attention by 49 47 19 11 3.06

the administrators and they are willing to (38.9%) (37.3%) (15.1%) (8.7%)

attend to them at all time

The students are always willing to meet the 55 36 22 13 3.06

administrators whenever they have complaint (43.7%) (28.6%) (17.5%) (10.3%)

about their results

Weighted Mean 3.07

Assurance Very High Low Very Mean
High Low

Students records are secured in the custody 80 31 10 5 3.48

of the school administrators (63.5%) (24.6%) (7.9%) (4.0%)

Students do not have reasons to complain 37 36 23 30 2.63

about any missing records in their file (29.4%) (28.6%) (18.3%) (23.8%)

Students records are always intact and 58 48 13 7 3.25

accessible on request (46.0%) (38.1%) (10.3%) (5.6%)

Weighted Mean 3.12

Empathy Very High Low Very Mean
High Low

Students receive prompt attention any time 52 42 22 10 3.08
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they need the services of the administrators (41.3%) (33.3%) (17.5%) (7.9%)

Students are not delayed on the queue 43 31 30 22 2.75
(34.1%) (24.6%) (23.8%) (17.5%)
Students are impressed with the services of 47 48 22 9 3.06
the administrators (37.3%) (38.1%) (17.5%) (7.1%)
Weighted Mean 2.96
Overall Weighted Mean 3.06

Decision rule for mean: < 2.5 =low; 2.5 = moderate; > 2.5 = high
Note: Very High (4), High (3), Low (2), Very Low (1)
Source: Field Survey, 2023

f&\‘b‘

According to Table 4.3, for reliability, 47.6% of respondents r‘e% school
ry

administrators ensure accuracy of students’ information at all times to a high extent,
35.7% of respondents to a high extent, 12.7% of respondents t(;%s\&%e?(tent, and 4.0% of
respondents reported very low extent. On average, fh@mes on respondents who
reported school administrators ensure accuracy of“st \s’ information at all times have
a mean of 3.27. For the next item, 47.6:% Qgespondents sought the attention of the
administrators to a high extent, 30.2%®pondents to a very high extent, 14.3% of
respondents to a low extent, and 7. a very low extent. On average, the responses on
respondents who sought the N@n of the administrators have a mean of 3.00.

More so, 36.5% of res € t? depended on administrators’ service on their information
at all times to anPQAgh extent, 34.1% of respondents to a high extent, 17.5% of
respondents c@low extent, and 11.9% of respondents to a very low extent. On average,
the @mes on respondents who depended on administrators’ service on their
in&tion at all times have a mean of 2.95. As shown in Table 4.3, the mean values for
all items on reliability are high. Also, the weighted mean for reliability is 3.07. This result
suggests that, overall, the reliability of services provided by administrators in ICT

Polytechnic, Ogun State is high.
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For tangibility, Table 4.3 reveals that 45.2% of respondents reported that facility were put
in place for proper storage of students’ record to a very high extent, 37.3% of respondents
to a high extent, 7.9% of respondents to a low extent, and 9.5% of respondents reported
very low extent. On average, the responses on respondents who reported that facility
were put in place for proper storage of students’ record have a mean of 3.18. For tlz,%rtlext
item, 33.3% of respondents reported there were no instances of records mispla%&}t toa
very high extent, 26.2% of respondents to a high extent, 23.8% of r .%% to a low
extent, and 16.7% of respondents reported very low extent. Orz ag&%ge, the responses on

respondents who reported there were no instances of record@lacement have a mean

of 2.76. ‘ \QQ)

In addition, 57.1% of respondents reported thatther¢ were computers put in place to

enhance easy retrieval of students’ recor '@ry high extent, 27.0% of respondents to
a high extent, 10.3% of respondents%ggw extent, and 5.6% of respondents to a very
low extent. On average, th re@es on respondents who reported that there were
computers put in place to %ha.qce easy retrieval of students’ records have a mean of 3.36.
According to Tab @%mean values for all items on tangibility are high. More so, the
weighted mea&ﬁ@r tangibility is 3.10. This result suggests that tangibility of services
provided by administrators in ICT Polytechnic, Ogun State is high.

Fo@)onsiveness, Table 4.3 indicates that 39.7% of respondents accepted, to a very
high extent, that they felt satisfied whenever they had encounter with the school
administrators, 34.9% of respondents to a high extent, 19.0% of respondents to a low

extent, and 6.3% of respondents to very low extent. On average, the responses on

respondents who felt satisfied whenever they had encounter with the school
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administrators have a mean of 3.08. Likewise, 38.9% of respondents were given prompt
attention by the administrators and were willing to attend to them at all time to very high
extent, 37.3% of respondents to a high extent, 15.1% of respondents to a low extent, and
8.7% of respondents reported very low extent. On average, the responses on respondents
who were given prompt attention by the administrators and were willing to attend t?btl‘lem
at all time have a mean of 3.06. Q’}\
Also, 43.7% of respondents indicated that they were always willi \t meet the
administrators whenever they had complaint about their resul j%aﬂvery high extent,
28.6% of respondents to a high extent, 17.5% of responden&%:} low extent and 10.3%
of respondents reported very low extent. On the avera@ e responses on respondents
who were always willing to meet the administr@enever they had complaint about
their results have a mean of 3.06. As showi le 4.3, the mean values for all items on
responsiveness are high. In addition,% ighted mean for responsiveness is 3.07 which
suggests that responsiveness @strators in ICT Polytechnic, Ogun State is high.

As shown in Table 4.3, §§urance 63.5% of respondents reported that records were
secured in the c @%t e school administrators to a very high extent, 24.6% of
respondents t&& high extent, 7.9% of respondents to a low extent, and 4.0% of
respondents,_réported very low extent. On average, the responses on respondents who
re@ records were secured in the custody of the school administrators have a mean of
3.48. For the next item, 29.4% of respondents did not have reasons to complain about any
missing records in their file to a high extent, 28.6% of respondents to a very high extent,

23.8% of respondents to a very low extent, and 18.3% to a low extent. On average, the
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responses on respondents who did not have reasons to complain about any missing
records in their file have a mean of 2.63.

More so, 46.0% of respondents reported that records were always intact and accessible on
request to a very high extent, 38.1% of respondents to a high extent, 10.3% of
respondents to a low extent, and 5.6% of respondents to a very low extent. On a\(i_%a‘lge,
the responses on respondents whose records were always intact and accessiblqé&}quest
have a mean of 3.25. As shown in Table 4.3, the mean values for all. &assurance
are high. Also, the weighted mean for assurance is 3.12. This r.esull%ggests that, overall,
the level of assurance by administrators in ICT Polytechnic, &@State is high.

For empathy, Table 4.3 indicates that 41.3% of res'p@ents accepted, to a very high
extent, that they received prompt attention an@&hey needed the services of the
administrators, 33.3% of respondents to.a Ji xtent, 17.5% of respondents to a low
extent, and 7.9% of respondents t glow extent. On average, the responses on
respondents who received p m@{ention any time they needed the services of the
administrators have a mea oﬁ%.08. Likewise, 34.1% of respondents were not delayed on
the queue to ve @%Xtent, 24.6% of respondents to a high extent, 23.8% of
respondents to‘&l‘ow extent, and 17.5% of respondents reported very low extent. On
average, the responses on respondents who did not experience delay on the queue have a
néQy2s

Also, 38.1% of respondents indicated that they were impressed with the services of the
administrators to a high extent, 37.3% of respondents to a very high extent, 17.5% of
respondents to a low extent and 7.1% of respondents reported very low extent. On the

average, the responses on respondents who were impressed with the services of the
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administrators have a mean of 3.06. As shown in Table 4.3, the mean values for all items
on empathy are high. In addition, the weighted mean for empathy is 2.96 which suggests
that empathy by administrators in ICT Polytechnic, Ogun State is high. The overall
weighted mean for quality of cloud computing services provided by administrators in ICT
Polytechnic, Ogun State, Nigeria is 3.06. This suggests that, based on this study, t%e is

high level of quality of cloud computing services provided by administra%’g;\ﬁ ICT

Polytechnic, Ogun State, Nigeria. ,%'\QO

. \%'\
Research Question Two: What is the level of human @1 development among

administrators of ICT Polytechnics, Ogun State, Niger‘l@

Table 4.4: Descriptive analysis of responses (@r of human capital development

among administrators of ICT Polytecltuj@m State, Nigeria
)

Personal talent Strongly Agree Disagree Strongly Mean
Agree Disagree

My career are originated through 60 45 14 7 3.25

my skills and talent (47.6%) (35.7%) (11.1%)  (5.6%)

I prefer my career choice to be in 51 61 10 4 3.26

demand (40.5%) (48.4%) (7.9%) (3.2%)

The job in the future affects my 28 33 32 33 2.44

career preference (22.2%) (26.2%) (25.4%)  (26.2%)

Weighted Mean 2.98
Behaviour of administrators Strongly Agree Disagree Strongly Mean
. Agree Disagree

The students are involve in 32 47 24 23 2.70

establishing  the  rules and (25.4%) (37.3%) (19.0%)  (18.3%)
procedures
I protect the school information 57 50 12 7 3.25
technology equipment (45.2%) (39.7%)  (9.5%) (5.6%)
I always arrive at work early 73 46 4 3 3.50
(57.9%) (36.5%) (3.2%) (2.4%)
3.15
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Weighted Mean

Effort of administrators Strongly Agree Disagree Strongly Mean
Agree Disagree

Test reports are reported in a 43 57 18 8 3.07

reasonable amount of time (34.1%) (45.2%) (14.3%) (6.3%)

There is effectiveness of 53 50 18 5 3.20

administrative effort on academic (42.1%) (39.7%) (14.3%) (4.0%)

decision

My progress report is always 60 55 7 4 3.36

encouraging (47.6%) (43.7%) (5.6%) (3.2%)

Weighted Mean 3.21

Time Strongly Agree Disagree Strongly Mean
Agree Disagree

I am always on point thinking about 64 49 11 2 3.39

improvement and setting long range (50.8%) (38.9%) (8.7%) (1.6%)

goals

I do not dodge relatively complex 63 47 10 6 3.33

tasks (50.0%) (37.3%) (7.9%) (4.8%)

I do not procrastinate since I work 52 54 16 4 3.22

better under pressure (41.3%) (42.9%) (12.7%)  (3.2%)

Weighted Mean 3.31

Overall Weighted Mean 3.16

Decision rule for mean: < 2.5 = low; 2.5.=Jnoderate; > 2.5 = high

Note: Strongly Agree (4), Agree (3), Disagrée (2), Strongly Disagree (1)

Source: Field Survey, 2023

In line with Table 4.4, for personal talent, 47.6% of respondents strongly agreed that their
career were originated through their skills and talent, 35.7% of respondents agreed,
11.1% of respondent§ disagreed, and 5.6% of respondents strongly disagreed. On the
average, the r¢sponses show a mean value of 3.25. For the next item, 40.5% of
respondents, agreed that they preferred their career choice to be in demand, 48.4% of

respondents strongly agreed, 7.9% of the respondents disagreed, and 3.2% of respondents

strongly disagreed. On the average, the responses indicate a mean value of 3.26.

For the last item on personal talent, 26.2% of respondents agreed that the job in the future
affects their career preference, the same percentage of respondents also strongly

disagreed, 25.4% of respondents disagreed, and 22.2% of respondents strongly agreed.
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On the average, the responses show a mean value of 2.44. As shown in Table 4.4, the
mean values for all items on personal talent are either low or high. However, the
weighted mean for personal talent is 2.98. This result suggests that personal talents of
administrators of ICT Polytechnics, Ogun State, Nigeria is high.

According to Table 4.4, for behavior of administrators, 37.3% of respondents agre d that
they were involved in establishing the rules and procedures, 25.4% of @dents
strongly agreed, 19.0% of respondents disagreed, and 18.3% of r .%% strongly
disagreed. On the average, the responses show a mean Valu? ogﬂq. Also, 45.2% of
respondents strongly agreed that they protected the sch@l\ﬁformation technology
equipment, 39.7% of respondents agreed, 9.5% of rés@ ents disagreed, and 5.6% of
respondents strongly disagreed. On the average,«@r sponses indicate a mean value of
525 )

As shown in Table 4.4, for the last, i on behavior of administrators, 57.9% of
respondents strongly agreed that @z’ﬂways arrived at work early, 36.5% of respondents
agreed, 3.2% of responde%d%sagreed, and 2.4% of respondents strongly disagreed. On
the average, the r (@Qshow a mean value of 3.50. As shown in Table 4.4, the mean
values for all 1&%@ on behaviour of administrators are high. Likewise, the weighted mean
for behaviour of administrators is 3.15. This result suggests that respondents accepted
be@ur of administrators of ICT Polytechnics, Ogun State, Nigeria is high.

As indicated by Table 4.4, for effort of administrators, 45.2% of respondents agreed that
their test reports were reported in a reasonable amount of time, 34.1% of respondents
strongly agreed, 14.3% of respondents disagreed, and 6.3% of respondents strongly

disagreed. On the average, the responses show a mean value of 3.07. More so, 42.1% of
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respondents strongly agreed that there was effectiveness of administrative effort on
academic decision, 39.7% of respondents agreed, 14.3% of respondents disagreed, and
4.0% of respondents strongly disagreed. On the average, the responses indicate a mean
value of 3.20.

For the last item on effort of administrators, 47.6% of respondents strongly agre?gtthat
their progress report was always encouraging, 43.7% of respondents agree%‘é}% of
respondents disagreed, and 3.2% of respondents strongly disagreed. .\%rage, the
responses show a mean value of 3.36. According to Table 4;45&m{3an values for all
items on effort of administrators are high. Likewise, the K ed mean for effort of

administrators is 3.21 which suggests that the 'a@, of administrators of ICT

Polytechnics, Ogun State, Nigeria is high. @

In line with Table 4.4, for time, 50.8‘V§5{%§p§mdents strongly agreed that they were

always on point thinking about impkQveffient and setting long range goals, 38.9% of
respondents agreed, 8.7% o res@‘ents disagreed, and 1.6% of respondents strongly
disagreed. On the average, hg\responses show a mean value of 3.39. For the next item,
50.0% of respon t@g y agreed that they did not dodge relatively complex tasks,
37.3% of re%edents agreed, 7.9% of the respondents disagreed, and 4.8% of
respondents, sttongly disagreed. On the average, the responses indicate a mean value of
TN

For the last item on time, 42.9% of respondents agreed that they did not procrastinate
since they work better under pressure, 41.3% of respondents strongly agreed, 12.7% of
respondents disagreed, and 3.2% of respondents strongly disagreed. On the average, the

responses show a mean value of 3.22. As shown in Table 4.4, the mean values for all
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items on time are high. Also, the weighted mean for time is 3.31. This result suggests that
management of time by administrators of ICT Polytechnics, Ogun State, Nigeria is high.
The overall weighted mean for human capital development among administrators of ICT
Polytechnics, Ogun State, Nigeria is 3.16. This also suggests that respondents perceived
human capital development among administrators of ICT Polytechnics, Ogun _State,
Nigeria as high.

Research Question Three: What are the level of data literagy ‘skills/ used by
administrators in ICT Polytechnic, Ogun State, Nigeria?

Table 4.5: Descriptive analysis of responses on level of data literacy skills used by

administrators in ICT Polytechnic, Ogun State, Nigefia

Data collection Very High Low Very Mean
High Low

Existing policies aid in ensuring the collection 39 57 22 8 3.01

of institutional research output (31.0%) (45.2%) (17.5%) (6.3%)

The management provide guidance on files 50 51 21 4 3.17

organization e.g. creating system to instantly (39.7%) (40.5%) (16.7%) (3.2%)

access administrative records

Analysis of retrieved data are done by 49 57 13 7 3.17

administrators (38.9%) (45.2%) (10.3%) (5.6%)

Weighted Mean 3.12

Data evaluation Very High Low Very Mean
High Low

No data is missing because it is necessary to 50 59 12 5 3.22

have overview of students/academic needs (39.7%) (46.8%) (9.5%) (4.0%)

Data are structured to achieve the 54 52 16 4 3.24

administrative objectives of the management  (42.9%) (41.3%) (12.7%) (3.2%)

Data is easily accessed due to availability of i- 44 58 15 9 3.09

Cloud (34.9%) (46.0%) (11.9%) (7.1%)

Weighted Mean 3.18

Data management Very High Low Very Mean
High Low

Existing capacity building programmes help to 43 62 17 4 3.14

develop skills to handle data management (34.1%) (49.2%) (13.5%) (3.2%)

There is data management plans (for example: 49 54 18 5 3.17

providing templates or examples) (38.9%) (42.9%) (14.3%) (4.0%)

Existing capacity building programmes are 41 62 16 7 3.09
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handled by data management Administrator (32.5%) (49.2%) (12.7%) (5.6%)

Weighted Mean 3.13
Data application Very High Low Very Mean
High Low

I am satisfied with the quality of service in 42 49 23 12 2.96
data transfer (33.3%) (38.9%) (18.3%) (9.5%)

I am satisfied with the support data when 49 51 23 3 3.16
completing my task (38.9%) (40.5%) (18.3%) (2.4%)

I satisfied with the quality of service in the 46 52 23 5 3.10
connection available (36.5%) (41.3%) (18.3%) (4.0%)
Weighted Mean 3.07
Overall Weighted Mean 3.13

Decision rule for mean: < 2.5 =low; 2.5 = moderate; > 2.5 = high M
Note: Very High (4), High (3), Low (2), Very Low (1)

Source: Field Survey, 2023 . ‘\%0\

According to Table 4.5, for data collection, 45.2% of respo;@ reported that existing
policies aid in ensuring the collection of institutionafl@arch output to a high extent,

31.0% of respondents to a very high extent, lwespondents to a low extent, and

6.3% of respondents reported very low, &%n average, the responses on this item
have a mean of 3.01. For the next ite’%lg‘%\% of respondents reported that management
provided guidance on files o an%%n, for example, creating system to instantly access
administrative records to igh extent, 39.7% of respondents to a very high extent,
16.7% of respon@@@ow extent, and 3.2% responded to a very low extent. On
average, the re%stes on this item have a mean of 3.17. More so, 45.2% of respondents
reported that analysis of retrieved data were done by administrators to a high extent,
3respondents to a very high extent, 10.3% of respondents to a low extent, and
5.6% of respondents to a very low extent. On average, the responses on this item have a

mean of 3.17. As shown in Table 4.5, the mean values for all items on data collection are

high. Also, the weighted mean for data collection is 3.12. This result suggests that,
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overall, the level of data collection by administrators in ICT Polytechnic, Ogun State,
Nigeria is high.

For data evaluation, 46.8% of respondents reported no data was missing because it was
necessary to have overview of students/academic needs to high extent, 39.7% of
respondents to a very high extent, 9.5% of respondents to a low extent, and 4.0% of
respondents reported very low extent. On average, the responses on this item k@;}mean
of 3.22. Also, 42.9% of respondents reported that data were struc .N?Quieve the
administrative objectives of the management to a very high ex}eg{%ﬁ% of respondents
to a high extent, 12.7% of respondents to a low extent, and 3,@'1‘ respondents to a very
low extent. On average, the responses on this item hav'e{%ean of 3.24.

In addition, 46.0% of respondents reported t)data was easily accessed due to
availability of i-Cloud to a high extent,"34'9%) of respondents to a very high extent,
11.9% of respondents to a low extentpand™7.1% of respondents to a very low extent. On

average, the responses on thi ite@e a mean of 3.09. As shown in Table 4.5, the mean

values for all items on data_evaluation are high. Also, the weighted mean for data

.\
evaluation is 3.1@@%5u]t suggests that, overall, the level of data evaluation by

administrators &&LC Polytechnic, Ogun State, Nigeria is high.

For data agement, Table 4.5 reveals that 49.2% of respondents reported that existing
ca@qmlding programmes helped to develop skills to handle data management to a
high extent, 34.1% of respondents to a very high extent, 13.5% of respondents to a low
extent, and 3.2% of respondents reported very low extent. On average, the responses on
this item have a mean of 3.14. For the next item, 42.9% of respondents accepted there

was data management plans (for example: providing templates or examples) to a high
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extent, 38.9% of respondents to a very high extent, 14.3% of respondents to a low extent,
and 4.0% of respondents reported very low extent. On average, the responses on this item
have a mean of 3.17.

In addition, 49.2% of respondents reported that existing capacity building
programmes were handled by data management Administrator to a high extent, 32.5% of
respondents to a very high extent, 12.7% of respondents to a low extent, a@% of
respondents to a very low extent. On average, the responses on this i . X% mean of
3.09. As observed from Table 4.5, the mean values for all iten}s Oﬂ%ﬂ.@ management are
high. More so, the weighted mean for data management is 3{@%?Ms result suggests that
level of data management by administrators in ICT P@%ﬁnic, Ogun State, Nigeria is
high. QQ

For data application, Table 4.5 indicate f®9% of respondents accepted, to a high
extent, that they were satisfied wit%e uality of service in data transfer, 33.3% of
respondents to a very high tel&S% of respondents to a low extent, and 9.5% of
respondents to very low el;%. On average, the responses on this item have a mean of
2.96. Likewise, %% respondents were satisfied with the support data when
completing the&gj‘[o a high extent, 38.9% of respondents to a very high extent, 18.3%
of respon to a low extent, and 2.4% of respondents reported very low extent. On
av%e responses on this item have a mean of 3.16.

Also, 41.3% of respondents indicated that they were satisfied with the quality of service
in the connection available to a high extent, 36.5% of respondents to a very high extent,
18.3% of respondents to a low extent, and 4.0% of respondents reported very low extent.

On the average, the responses on this item have a mean of 3.10. As shown in Table 4.5,
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the mean values for all items on data application are high. In addition, the weighted mean
for data application is 3.07 which suggests that level of data application by administrators
in ICT Polytechnic, Ogun State, Nigeria is high. The overall weighted mean for level of
data literacy skills used by administrators in ICT Polytechnic, Ogun State, Nigeria is 3.13.
This suggests that, based on this study, there is high level of data literacy skills u(s&i by

administrators in ICT Polytechnic, Ogun State, Nigeria. Q'}\

4.3 Test of Hypotheses ,%.3

This section presents the regression analyses carried out on h@eses one to three. The

study adopted the linear regression analysis. The accef)(.@%gvel of significance for all

S

Hy1: There is no significant influence o '@apital development on quality of cloud

regression analyses carried out in this study is 0.

computing services provided by admipistrdtors in ICT Polytechnic, Ogun State, Nigeria.

9.\

To test the above null hypothesis, data on quality of cloud computing services were
regressed on the data on human capital development using simple linear regression

analysis. Tables 4.6 a, b and c present the results of the regression analysis.

-
&
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Table 4.6: Regression analysis for influence of human capital development on
quality of cloud computing services provided by administrators in ICT Polytechnic,

Ogun State, Nigeria

. Model Summary

Model R R Square Adjusted R Std. Error of
Square the Estimate
1 .587% 344 339 49578
a. Predictors: (Constant), Human capital development ° \Qa‘
. ANOVA? E
DA
Model Sum of df Mean F Sig.
Squares Square
1 Regression 16.001 1 16.001 65.099 .000?
Residual 30.479 124 246
Total 46.479 125

a. Predictors: (Constant), Human capital develo§mh-n’

b. Dependent Variable: Quality of cloud fo% g services

Coefficients? ;

Unstandardized Standardized
\) Coefficients  Coefficients

Model o) BStd. Error Beta t Sig.
1 (Constant) Q )} 764 288 2.650
Human capital 727 .090  .587 8.068
developraen
a. Depen iable: Quality of cloud computing services

Source: Fi urvey, 2023

Té@%&l shows that human capital development has a moderate and positive
correlation (R = 0.587) with quality of cloud computing services provided by
administrators in ICT Polytechnic, Ogun State, Nigeria. Also, the coefficient of
determination (Adj. R?> = 0.339) indicates that human capital development explains

33.9% of the total variance in quality of cloud computing services provided by
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administrators in ICT Polytechnic, Ogun State, Nigeria. The other 66.1% variation in
quality of cloud computing services provided by administrators in ICT Polytechnic, Ogun
State, Nigeria are explained by other factors not considered in this study.

Table 4.6b shows that for the overall significance of the model, human -capital
development has a significant influence on quality of cloud computing services provided
by administrators in ICT Polytechnic, Ogun State, Nigeria (F(1, 124) = 65.09%;\0.05).
Table 4.6¢ also shows that, if all other factor are constant, a unit cha , NiSQan capital
development will lead to 0.727 increase in the quality of .ck(&cqmputing services
provided by administrators in ICT Polytechnic, Ogun StaterNigeria at 95% level of
confidence (B = 0.727, p < 0.05). Therefore, based on")@sult of the regression analysis,
the null hypothesis one, which states that the'r‘eé% significant influence of human
capital development on quality of cloud @g services provided by administrators in
ICT Polytechnic, Ogun State, Nigeria i gg:ted.

Ho2: There is no significant i@nce of data literacy skills on quality of cloud
computing services used %cknmistrators in ICT Polytechnic, Ogun State, Nigeria.

To test the second nulﬁypothesis, data on quality of cloud computing services were
regressed on the data on data literacy skills using simple linear regression analysis.
Tables 4.7 a, b and c present the results of the regression analysis.

T%ﬁ’: Regression analysis for influence of data literacy skills on quality of cloud

computing services used by administrators in ICT Polytechnic, Ogun State, Nigeria

. Model Summary

Model R R Square Adjusted R Std. Error of
Square the Estimate
1 .694* 482 478 44072

a. Predictors: (Constant), Data literacy skills
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b. ANOVAP

Model Sum of df Mean F Sig.
Squares Square
1 Regression 22.395 1 22.395 115.298 .000?
Residual ~ 24.085 124 .194
Total 46.479 125
a. Predictors: (Constant), Data literacy skills . q;) ’
b. Dependent Variable: Quality of cloud computing services . S\

¢. Coefficients?® .%‘\\‘ A

Unstandardized . S&lﬁardized

CoefﬁcientQtSoefﬁcients
Model BStd. E Beta t Sig.

a. Dependent Variable: Quality of cloud,coffiputing services
Source: Field Survey, 2023 (b‘

1 (Constant) 8 \) 213 3.859 .000

Data literacy skills qﬂég‘% 067  .694 10.738 .000
RS

According to Table 4.7a, dataﬁ@yﬁcy skill has a high and positive correlation (R = 0.694)

with quality of cloud %?ang services used by administrators in ICT Polytechnic,

Ogun State, Nig@% addition, the coefficient of determination (Adj. R? = 0.478)

reveals tha é}iteracy skill explains 47.8% of the total variance in quality of cloud

co 1@ services used by administrators in ICT Polytechnic, Ogun State, Nigeria.

Otherfactors not included in this study explained the other 52.2% variation in quality of

cloud computing services used by administrators in ICT Polytechnic, Ogun State, Nigeria.

Also, Table 4.7b presents the overall significance of the model which indicates that data

literacy skill has a significant influence on quality of cloud computing services used by

administrators in ICT Polytechnic, Ogun State, Nigeria (F(1, 124) = 115.298, p < 0.05).
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More so, Table 4.7c shows that, at 95% level of confidence, given all other factor remain
constant, a unit change in data literacy skills will lead to 0.718 increase in the quality of
cloud computing services used by administrators in ICT Polytechnic, Ogun State, Nigeria
(B =0.718, p < 0.05). Hence, considering the result of the regression analysis, the null
hypothesis two, which states that there is no significant influence of data literacy Sl?g? on
quality of cloud computing services used by administrators in ICT Polytec%*g,\Ogun
State, Nigeria is also rejected. : \
Hy3: There is no significant combined influence of human ca[.)igal\%\qlopment and data
literacy skills on quality of cloud computing service provid&@ administrators in ICT
Polytechnic, Ogun State, Nigeria. ‘ QQ)

AR
To test the third null hypothesis, data on quality of cloud computing services were
regressed on the data on human capital development and data literacy skills using
multiple linear regression analysis. Tables 4.8 a, b and c present the results of the
regression analysis.
Table 4.8: Regression a ysj\syfor influence of human capital development and data

literacy skills on @%} cloud computing service provided by administrators in

ICT Polytech&&Ogun State, Nigeria

. Model Summary

~Q

Model R R Square Adjusted R Std. Error of
Square the Estimate

1 7532 567 .560 40427

a. Predictors: (Constant), Data literacy skills, Human capital development

. ANOVA?
Model Sum of Df Mean F Sig.
Squares Square
1 Regression  26.377 2 13.188 80.694 .000*
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Residual 20.103 123 .163
Total 46.479 125

a. Predictors: (Constant), Data literacy skills, Human capital development
b. Dependent Variable: Quality of cloud computing services

Coefficients®
Unstandardized Standardized
Coeftficients Coefficients . (b‘
Model BStd. Error Beta P \ Sig.
1 (Constant) 027 253 QO 106 916
Human capital development 412 .083 ‘@2 4.936 .000
Data literacy skills 555 .070 .537 7.968 .000

a. Dependent Variable: Quality of cloud computing services \
Source: Field Survey, 2023 &%

The results of the third null hypothesis are presente 4%‘able 4.8. As shown in Table
4.8a, human capital development and data li y skills have high and positive
correlation (R = 0.753) with quali .%L ud computing service provided by
administrators in ICT Polytechnic, O%’State, Nigeria. Also, human capital development
and data literacy skills explaif{%%% (Adj. R? = 0.560) of the total variance in quality of
cloud computing service«%mided by administrators in ICT Polytechnic, Ogun State,
Nigeria. Factors @% igated in this study explained the other 44% variation in
quality of clo mputing service provided by administrators in ICT Polytechnic, Ogun
State ]%% In addition, Table 4.8b presents the overall significance of the model
W@hdicate that human capital development and data literacy skills have significant
influence on quality of cloud computing service provided by administrators in ICT
Polytechnic, Ogun State, Nigeria (F(2, 123) = 80.694, p < 0.05).

Also, Table 4.8c shows that for the combined influence on the quality of cloud computing

services provided, at 95% level of confidence, if all other factor are constant, a unit
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change in human capital development will lead to 0.412 increase in the quality of cloud
computing service provided by administrators in ICT Polytechnic, Ogun State, Nigeria (B
= 0.412, p < 0.05). Likewise, for the combined influence on the quality of cloud
computing services provided, given that all other factors remain constant at 95% level of
confidence, a unit change in data literacy skills will lead to 0.555 increase in the E]gl'lity
of cloud computing service provided by administrators in ICT Polytechnic, %&}State,
Nigeria (B = 0.555, p < 0.05). Therefore, on the strength of the res . egression
analysis, we reject the null hypothesis three which states t.ha‘t<‘§res is no combined
significant influence of human capital development and datK' cy skills on quality of

cloud computing service provided by administrators A Polytechnic, Ogun State,

Nigeria. QQ
b@

o

This section discusses the t&r% of this study in relation to past studies. Research

4.4 Discussion of Findings

findings are discussed a@g@nized according to earlier stated hypothesis and in relation

with past studies.< Q)

N
Hypothea%&xamined the influence of human capital development on quality of cloud
co Q services provided by administrators in ICT Polytechnic, Ogun State, Nigeria
re\‘g that human capital development has a significant influence on quality of cloud
computing services provided by administrators under investigation. Conceptually,
scholars pointed out that Human capital development presupposes investments, activities

and processes that produce cloud computing knowledge, skills, and abilities!. Any effort
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to increase human knowledge, enhance skills, productivity and stimulate resourcefulness
of individuals is an effort on human capital development. Human capital development is
a process of increasing human skill, ability and knowledge in the use of cloud computing
applications for increase in productivity and stimulate resourcefulness of trainees. The
process should be systematic to the extent that there should be a plan for which pr(%i‘ous
activities will provide support for upcoming activities while facilitating the at%‘&}ent of

set goals. The process should be sustainable since the product (humaq.%?b%@ust make

desired and enduring impact on the organization or society. ‘\%.\

AS

Studies have attempted to explore the "6+1" HRMS struc%@ conjunction with cloud
computing technology to build the HRM cloud r)@ latform2. The "6" structure of
HRM implementation involves six layers, including Page Layer (which collects data),
Page Control (which controls the stan@%i n and integrity of the collected data),
Professional Algorithm Layer (w@processes data), Logic Layer (which controls
adding, inquiring, deleting, aﬁ&éifymg of data), Data Table Definition Layer (which
specifies the fields, fiel rol conditions, and field properties for each data table of the
database), and D@g Layer (which establishes the connection between the database
and the pr e@ﬁal algorithm layer The "+1" stands for the sub-working platform to
implerr@ the cloud-based HRM service characteristics. All aspects of HRM company
are covered by the cloud service platform, which offers services to manage everyday
tasks as well as job management, recruitment, HR planning, training, salary, careers, and
labor relations. The research showed that the proposed platform is highly extensible,

efficient, and Pay-as-you-go with no regional restrictions. The study revealed that the

155



difficulties facing the HRMS cloud service platform are cloud security, network issues,

and a lack of platform developers.

An empirical a study to identify the Taiwanese cloud development's impact on human
resources needs was presented®. With the help of 20 companies, they conducted the
analysis using quantitative and qualitative approaches in order to offer a thorough\%sure
of the evolution of cloud HR. The results showed that (1) employers prefer Qgﬁe people
with experience rather than recent graduates due to the high cost of HR\deVelopment, and
(2) the turnover rate of cloud-related professionals has incre,%%a’rhong competitive
firms, thus increasing the cost required for retaining experié? personnel and educating
new hires, (3) the HR industry is lacking talen f@ting cloud computing-related
software architecture. (4) most businesses lacls% managers with knowledge of cloud

services and emerging application tre@

experience in evaluating big data ar{%‘ d applications.
A scholar By polling 96 stm at a Romanian institution, researchers examined the

.\
TAM framework-bas ents that influence the adoption of cloud computing in

usinesses want HR professionals with

higher educatio% indings showed that the elements are important for improving faculty
member¢%&|dents' awareness of cloud computing adoption. There is, however, little
e %ﬁ and no practical benefit. Another exploratory study using the Technology
Organization Environment (TOE) paradigm was done to determine the elements that
influence Saudi Arabia's higher education institutions' adoption of cloud computing.
Complexity, relative advantage, and data problems were assessed by statistical analysis,

and the findings demonstrated their importance. Although the study's authors improved
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our understanding of the elements influencing cloud computing adoption, they left out the

effects of bandwidth and reliability.

A scholar conducted a survey to examine the data demonstrating the use of cloud
computing in the educational sector 6. The literature review contained a total of 27
studies. The study's findings showed that there isn't much research on cloud coh@g’s

i "&difﬁcult

use in educational settings. Providing IT assistance for instructional actiyit%

for higher education institutions. Therefore, institutions of higher learn \ust take into

account the opportunities provided by cloud computing. A m@se’} came up with a

cloud computing architecture for institutions of higheré&?ﬂ?ng that includes cloud

computing deployment models, services models, @ domains as a solution. A plan

for switching from the conventional system to ‘eloud computing was also outlined.
»

Although the suggested architecture bo@

Software as a Service (SaaS) is t st popular cloud computing service model that

iency and agility, it hasn't yet been tested.

affects the educational induw%o, a researcher investigated if SaaS is a practical
choice for South Afri(':Q igher education institutions. Undergraduate students were
questioned about \utilizing Office 365 as a SaaS. Findings showed that utilizing Office
365 has v i@beneﬁts, including program installation, updating, and maintenance.
Office s‘%) helps universities save money and have easier access to resources, which

is helptul. But there are alternative options besides Office 365 that offer all the same

functionality but at a lower price®.

The findings of hypothesis two found support in prior empirical studies. Examining

Quality of cloud computing service to optimize their services, cloud providers must use
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specific criteria of service®. In order to achieve different trade-offs, the paper applied two
optimization techniques on a few Quality of cloud computing service objectives. Q-aware,
or quality of service-based cloud resource provisioning, is suggested. In the project,
Quality of cloud computing service was thought to be a crucial component in the supply
of resources by cloud providers, who therefore presented a Quality of cloud cs)m(%;[ing
service metric-based approach for workload analysis. A comprehensive mapp@é%alysis
of quality of service methodologies in cloud computing is suggested. .'\%e trust in
the cloud, it is important to appropriately handle the issue (Zf sg%cq quality in cloud
computing. The report examined various Quality of &@d computing service
methodologies to identify areas that should recei@greater attention and made
recommendations for the way forward. Quality 0 ce approaches in cloud computing:

A systematic mapping study is proposei)}@% of cloud computing service is an issue

that must be addressed properly to en trust in the cloud. The paper analyzed several
Quality of cloud computing @%proaches to determine the area of more focus and

suggested the way forwa

Quality of cloud @%g service survey in Software Defined Networking (SDN) is
proposed@ ous options were put out in terms of Quality of cloud computing
service@el vant surveys were conducted at a variety of locations for Quality of cloud
compwting service, showcasing difficulties and insights. A proposed service-oriented
architecture for the mobile cloud handoff procedure is safe and supports quality of
service. The paper's main subject: Regarding concerns with energy and handoff, the
quality of cloud computing services. The study suggests a four-layer paradigm for cloud

computing service quality and energy efficiency in mobile Cloud computing while a
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researcher concentrated on virtual machine provisioning based on analytical performance
and Quality of cloud computing service in cloud computing environments, virtualization
on the cloud is examined. It was concluded that among other factors, workload,
virtualization, and application monitoring have the most effects on cloud performance.
Lastly, a technique for assessing workload adjustments in applications to improve Quality

of cloud computing service was presented. Q’}\

The following was highlighted as the impact of ICT on students: @e of ICT had
equipped them with skills to search for information and this m@&i them gain more
knowledge of some of the things they study in many subj e@ncreasing their confidence

in making contributions during class discussions,ig@in understanding abstract ideas
u

and concepts'!. As ICT is used as a tool for s to discover learning topics, solve
problems, and provide solutions to therﬁ'e s in the learning process. ICT makes

knowledge acquisition more accesgsj%l and concepts in learning areas are understood

while engaging students in M lication of ICT. Students are now more frequently

engaged in the meaning@e'\of computers.

A scholar explor e use of Information and Communication Technology used by
medical 4@ They found 77% of the respondents were of the opinion that ICT
sh @included in their syllabus'?. Nearly all respondents expressed their desire to
have a computer lab in their college. One hundred respondents out of 128 opined that
medical education is not effective without ICT based resources and services. ICT has also
enabled learning through multiple intelligence as ICT has introduced learning through

simulation games; this enables active learning through all senses. Effective use of
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different information communication technologies has become imperative for students in
learning environments. The utilization of modern ICT facilities can make students,
teachers’ and administrators retrieve their required information within a short period.
They can access and disseminate electronic information like e-books, news, e-journals
which can advance teaching and learning process at all levels of education. Effective
utilization of ICT resources can help facilitate good communication within @ltside
any organization. There must be a good communication mechanis .M eachers’,

students’ and school administrators’ within and outside the schoo% goals achievement
at all levels of education. @

The findings of hypothesis three found suppo i@&or empirical studies. A study
investigated Data literacy for improving govelge performance: A competence-based
ation'’

approach and multidimensional opera@

literacy has a direct positive impa@ internal performance. Making employees data

. The findings indicate that data

literate thus improves the eéﬁ@%eness of governmental bodies. This is in line with
previous studies which Similar results in the private sector'. In addition, a scholar
has noted that hu@gpi al is a source not only to motivate workers and boost up their
commitme l@\so to create expenditure and eventually pave a way for the generation
of new@dge for the economy and society in general'>. A scholar states that digital
co®ency clearly involves more than knowing how to use devices and applications
which is intricately connected with skills to communicate with ICT, as well as
information skills!®. Sensible and healthy use of ICT requires particular knowledge and
attitudes regarding legal and ethical aspects, privacy and security, as well as

understanding the role of ICT in society and a balanced attitude towards technology. In
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this educational landscape, extending and improving digital competence of the workforce
is an area that needs to be given more attention. Digital tools are merely tools that can be
used in a variety of ways. What matters more is how these digital tools are applied and
utilized. Therefore, it is a given fact that ability of knowing how to find reliable
information or the so-called information skills, over the tons of digital contents oz)gl‘and

is one important competency that workforce need to acquire. Q’}\

The findings of this study equally aligned with the Human Capital T@ According to
the generally accepted value of human capital theory, ‘i@ﬁﬁg organizational
performance depends on employees' skill, knowledge, titude as a fundamental
principle of value creation. Employees are viewe a@yasset and should be developed
and integrated with multidimensional technology,“according to the human capital idea.
However, the paradigm for human capiéés\ cHanged from one that was activity-based
(focusing on a particular measurem B&put emphasis, preparation for routine tasks, etc.).
By putting more emphasis owgottom line than top-down management, the shift to a
result-based paradigm ‘on result and total performance such as business impact,
cost-benefit analygsis, joutput focus, and performance effectiveness) has an impact on
human ca}% cy and practice. Therefore, on the strength of the support found in prior

conce Ql,

can clude that human capital development and data literacy skills have significant

mpirical and theoretical studies with this present study’s result, the study

influence on quality of cloud computing service provided by administrators in ICT

Polytechnic, Ogun State, Nigeria.
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Conclusion

This chapter presents and discusses the summary of findings, conclusions and provides

useful recommendations, contributions to knowledge and suggestions for further studies.

5.1 Summary of Findings

The study has reviewed various literature on human capital development, c@\jgr‘acy
skills and cloud computing services provided by administrators. l@u has five
chapters so as to achieve its main objective. The chapter one pr&g&dﬁhe background to
the study which confirms that in higher education, clo&%:omputmg services are
commonly used to provide the means for students Qcollaborate and interact in a
distributed learning space. It has the potential t@or‘[ advanced teaching and learning

processes in the sense of developing H@Hborative social interaction during the

problem-solving activities, reﬂection%owledge sharing, and idea generation.

o

Literature review of existin evant studies to the concept of human capital
development, data hterq@?lls and cloud computing services was done. Human capital
development wa@easured by personal talent of administrators, Behaviour of
administra s&fort of administrators and Time used by administrators. Data literacy
skil @ measured by data application, data collection, data evaluation, data
mana@ement and conceptual framework of data. Cloud computing services was measured

with reliability, tangibility, responsiveness, assurance and empathy of the services.

The study reviewed three different theories which are of specific relevance to the study.

These are; Human capital theory, data literacy skills and competency model and
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SERVQUAL theory. This study is anchored on Human Capital Theory. According to the
generally accepted value of human capital theory, improving organizational performance
depends on employees' skill, knowledge, and aptitude as a fundamental principle of value
creation. Employees are viewed as an asset and should be developed and integrated with
multidimensional technology, according to the human capital idea. How.ev%the
paradigm shift in human capital from an activity-based (focus on aé}lcular
measurement, input focus, preparing for routine tasks, etc.) to a re —. \%focus on
result and total performance such as business impact, cost—ben.ewb{sis, output focus,
and performance effectiveness) paradigm has an impact o&%an capital policy and
practice by focusing more on the bottom line than to;i—'Q management.

A descriptive survey research design was empl ygo determine the influence of human
capital development and data literacy@ quality of cloud computing services

among administrators in ICT polyt@ in Ogun State, Nigeria. The population was one

hundred and eighty-six (lwmistrative Staff in ICT polytechnic, Ogun State,

Nigeria. The populati@rﬁple consists of Gateway (ICT) Polytechnic, Saapade,
)

Abraham Adesan@

Itori and (ICT) Polytechnic, Igbesa. Total enumeration was adopted due to the

olytechnic, Ijebu — Igbo, D.S. Adegbenro (ICT) Polytechnic,

popula ze. Self-developed questionnaires were used to elicit response from 186
resp&ents of the sampled polytechnics who returned the questionnaires. Statistical
Package for the Social Sciences version 25 was used to test the hypotheses at 0.05 level
of significance to determine the rejection or acceptance of the null hypotheses. The

results were extensively discussed in the context of the current research as well as extant

literature.
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The findings of the study can be summarized as follows:

Quality of cloud computing services provided by administrators in ICT Polytechnic,
Ogun State, Nigeria is high, however, there is room for improvement.

Human capital development among administrators of ICT Polytechnics, Ogun State,
Nigeria is high. Hence, administrators should not relent in continuous developﬂKﬁbas it
leads to increases in innovation, social well-being, equality, increasad%ﬂuctivity,
improved rates of participation, all of which contribute to economic growth:

. The level of data literacy skills used by administrators in ICT amic, Ogun State,

Nigeria is moderately high. QQS&%

Human capital development has a moderate and p si}@porrelation with quality of cloud

computing services provided by administrators§J Polytechnic, Ogun State, Nigeria.

Data literacy skill has a significant inﬂu@:g\n\

by administrators in ICT Polytechn'ké‘@un State, Nigeria

ality of cloud computing services used

Human capital development wa literacy skills have significant influence on quality

of cloud computing ser@r’bvided by administrators in ICT Polytechnic, Ogun State,

Nigeria. C)Q

Tl@ examined the influence of human capital development and data literacy skills
on quality of cloud computing service provided by administrators in ICT Polytechnics,
Ogun State, Nigeria. Cloud computing is a distributed computing technology that

provides dynamically scalable computing resources including storage, computation

power, and applications delivered as a service over the Internet. Cloud computing
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practices may also provide easier and quicker information retrieval and discovery, allow
students to store and share documents, offer a more flexible environment by enabling
ubiquitous access to materials, and facilitate interaction among students and instructors.
Human capital development is a process of increasing human skill, ability and knowledge
in the use of cloud computing applications for increase in productivity and .sti{,)g'late
resourcefulness of trainees. The process should be systematic to the extenqt}a\tthere
should be a plan for which previous activities will provide su &Jpcoming
activities while facilitating the attainment of set goals. Als.o,&&dflition to specific
abilities, data literacy is characterized by habits of mind suckg'@\wiosity, resiliency, and
ethical decision making. Data literacy is becoming @Qc)ommonplace in formal and
informal and is addressed in various efforts to Teform undergraduate science education.
Data literacy is the ability to collect, 'a@evaluate and apply data, in a critical
manner. Based on the empirical ﬁn%&, is study concluded that there is statistically
significant influence of hum c@ development and data literacy skills on quality of
cloud computing service g;&d by administrators in ICT Polytechnic, Ogun State,

Nigeria. QJQ Q
nda

5.3 Reco tions

Eve @agch endeavor aims to expand existing knowledge and advance society as a
wlﬁy generating new knowledge that will either enhance the present situation or offer
fresh approaches to problem-solving. Based on the findings in this study, the following

recommendations were made:
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1. Administrators in ICT Polytechnic should continually improve on the quality of
cloud computing services provided.

2. The management should ensure that human capital development plans should be
SMART that is: been specific, measurable, achievable, realistic and timely.

3. The management should ensure that systematic training be adopted. Iderltifz,%tion
of training needs should be done more professionally. Q'}\

4. Administrators in ICT Polytechnics under study should im; %heir data

literacy skills. . N
Ay

5.4 Contribution to Knowledge QQ;&

This study offers significant contribution to I'@f@concepmally, theoretically and

empirically. . 4%
S

Conceptually, the study focused on~identifying gaps in literature pertaining Human
capital development, data li ra(@'ﬂls and quality of cloud computing service. The
conceptual framework o ig\ study equally offers conceptual contribution as it was
constructed by th r to analyze the gaps identified in literature. The model also
can be adapte(mete future studies.

From the theoretical stand point the Human Capital Theory was strengthened. The value
o@an capital theory is widely accepted in order to increase organizational
performance, so an organization relies on employees’ skill, knowledge, ability as a key
concept of value creation. Human capital concept is seen that employees are an asset and
should be developed, and integrated with multi-dimensional technology. This study

results are in concomitance with these theoretical perspectives.
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Empirically, the study is able to add to recent literature on the interaction between human
capital development, data literacy skills and quality of cloud computing service. Though,
studies on Human capital development, data literacy skills and cloud computing abound
in developed economy context, however, empirical study from developing countries like
Nigeria seems to be few in this regard. By the findings of the three null hyp%%?ses
examined, the study becomes a basis for reference for future study. Moreoveq)*b,}study
provides findings which scholars can use to buttress the empirical %S in their
study. Overall, these above-mentioned points lay emphasis (.)rx&cht that this study
offers significant contribution to knowledge and has p;&%l implication for the

management and administrators in ICT Polytechnié@gun State, Nigeria that were

investigated. QQ
CS
@h

5.5 Suggestion for Further Rese

The researcher makes the follﬁwiqusuggestions for further or future research:

.\
1. Future resear@ terested in the dependent variable (quality of cloud

comput% ices) is advised to look at other measures from another theory
ay'&VQUAL.
The inclusion of larger sample size is necessary to give room for more
generalization and conclusion.

3. Samples sizes involving administrators in public polytechnics of other

geographical regions in Nigeria can be used for better generalization of findings.
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4. Further studies in the area of Human Capital Development, Data literacy skills
and cloud computing services can as well be carried out in Private tertiary
institutions so as to be able to extend the knowledge gained from this work to
other institutions in the State.

5. A comparative study with Private and Federal Universities in Nigeria r?,g‘ be
considered in the nearest future. Q’)&\

6. A cross-sectional survey design was used in the course of '.\9@ and this
means evidence of causality cannot be established .hesn\‘ﬁﬁyrther study may
consider longitudinal survey design to explain causal@r a long period of time.

7. This study employed primary data for collectib@information from the selected

public universities, same study may bé i€d out in the nearest future using

secondary data for collection of @j&}%n.
4%'»

N
QQ%Q
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APPENDICES

Appendix I

QUESTIONNAIRE
Lead City University, Ibadan ;Q;&
(

Faculty of Communication and Information Sciences
Department of Information Management

. \‘ “
Human Capital Development and Data Literacy Skil@%loud Computing

Service among Administrators in ICT Polytechnics in

D
Dear Respondent, QQ
B

I am a Master’s Student of the abo irgdjtion and department, carrying out research
on the above topic. The study &6)

State, Nigeria’

ly an academic exercise and your assistance is

needed for the completion o

will be treated with strict z%ﬁglence.

R

Kindly return ﬂ?i‘ tionnaire at your earliest convienient time after the answering the

below li@ ions by ticking the one you consider most appropriate among the

rk by filling the questionnaire. All information given

alternatives:

Than; you for your cooperation

AKAH OLUSEYI AUGUSTINA
LCU/PG/00181
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Appendix II

Study Population , Sample Size and Location

Population of the Study
S/N  Name of Institution Number in Qeach
Institution . Q)
1.  Gateway (ICT) Polytechnic, Saapade 47

. "
2. Abraham Adesanya (ICT) Polytechnics, Ijebu - 4%\‘\%
Igbo . QQ‘)&
S

3. D.S. Adegbenro (ICT) Polytechnics, ItoriQ 40

4.  Gateway (ICT) Polytechnics, Igb@ 56

. 186

Source: Ogun State Ministry of Education (2022).

SECTION A: Demographic Information
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1. Gender: Male ( ), Female ( )

2. Age:20-25( ), 26-30( ),31-35(C ),36—-40( ),41-45( ), 46 and
above ()

3. Educational Level: ND ( ) Bachelor’s degree/HND () Master’s degree ()
Ph.D( )

4. Years of experience: 5—10( ), 11-15( ),16—-20( ),21-25( ),26 -30(

SECTION B: Quality of Cloud Computing Service among Administrator,@'CT
Polytechnic in Ogun State. :Q)

The statement in this section concerns cloud computing service amo, }M trators in
ICT Polytechnic, Ogun State. Using the four-point Likert scale provided below: Please
tick the appropriate choice that indicates your opinion on level.oﬁof cloud computing

practices %\

Very High (VH) =4, High (H) =3, Low (L) = 2\®;y Low (VL) =1
P Q

S/N | To what extent are these factors exhibite iW‘chool VH H VL
administration?
4 3 1
A
Reliability
1 The school administrators ens%ﬁuracy of students’ information at | 4 3 1
all times Q()b
A
2 Students receive services”required whenever they visit / seek the | 4 3 1
attention of the adgtinistrators
a_ (N
3 Students d@n"administrators’ service on their information at all | 4 3 1
times \
QO
Tangibility
1 &)‘Rére is facility put in place for proper storage of students’ record 4 3 1
2 There are no instances of records misplacement 4 3 1
3 There are computers put in place to enhance easy retrieval of students’ | 4 3 1
records
Responsiveness
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1 The students feel satisfied whenever they have encounter with the | 4 3
school administrators

2 The students are given prompt attention by the administrators and they | 4 3
are willing to attend to them at all time

3 The students are always willing to meet the administrators whenever | 4 3
they have complaint about their results . \(b

K 4

.\) C
{I'

Assurance .
N

1 Students’ records are secured in the custody of the@gl

administrators &'\
RN

2 Students do not have reasons to complain about any @g records in
their file “{

3 Students records are always intact and acces&%%o\i request

Empathy %
AR

1 Students receive prompt attentlow time they need the services of

SO

the administrators

2 Students are not delaye%&ﬁgqueue

3 Students are 1mpres§with the services of the administrators

( : \) Y
SECTION C: Human Capital Development

The statement in this section is concerned with human capital development as observed
in among administrators in ICT Polytechnic, Ogun State. Using the four-point Likert
scale provided below: Please tick the appropriate choice that indicates your opinion on
human capital development.
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S/N VH VL
4 1
Personal Talent
@
1 My career are originated throu8gh my skills and talent &&)4 1
2 I prefer my career choice to be in — demand *,\ 4 1
3 The job in the future affects my career preference Q‘} 4 1
.

Behaviour of Administrators

1 The students are involved in estab@%@ rules and procedures 4 1
R )
2 I protect the school informatio& hnology equipment 4 1
)
3 I always arrive at work early 4 1
~
Effort of Administrators
Sy

1 Te% s are reported in a reasonable amount of time 4 1
2 <Dhere is effectiveness of administrative effort on academic decision 4 1
3 My progress report is always encouraging 4 1

Time
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1 I am always on point thinking about improvement and setting long
range goals

2 I do not dodge relatively complex tasks

3 I do not procrastinate since I work better under pressure

\(bi

P ©

A 4

NZ

SECTION D: Data Literacy Skills ‘\s,\
illsa

The statement in this section is concerned with data literacy observed in among
administrators in ICT Polytechnic, Ogun State. Using the f; int Likert scale provided
below: Please tick the appropriate choice that indioata@‘:r opinion on data literacy

skills. ) ®

S/N | In what way has the data literacy .slsi&lﬂuence your work? VH H |L |VL

C

Data Collection
Y
1 Existing policies r'lg the collection of institutional research output | 4 3 12 |1
P e\

O Y
2 The ma ghgnt provide guidance on files organization e.g. creating | 4 3 12 |1

sy@ tantly access administrative records
Yy

3 lesis of retrieved data are done by administrators 4 3 12 |1

Data Evaluation

1 No data is miss because it is necessary to have overview of |4 3 12 |1
students/academic needs
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Data are structured to achieve the administrative objectives of the
management

Data is easily accessed due to availability of database

Data Management

management

Existing capacity building programmes to develop skills to har:%@c

There is data management plans (e.g. providing templat %mples)

‘r

Existing capacity building programmes to devel ills to handle data

management ‘\
S

Data Application (\‘ @
\

I am satisfied with the qualit@rvice in data transfer
(040

o
I am satisfied with the support data when completing my task

Iam satlsﬁ@%e quality of service in the connection available

,%Q

Bio — data
A. Personal Data
Name: Oluseyi Augustina AKAH
Address: House 3, Comfort Pure Water Lane, By RSS

Opposite Power, Transmission Station, Sagamu,

Ogun State
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Status: Married

Telephone numbers: 08029195781, 08035800853

Date/ Place of Birth: 13™ November, 1972 / Lagos Mainland

Email: seyiakah@gmail.com %
B. Educational Background QO

Lead City University, Ibadan (Msc. OIM) 202N 2023

Lead City University, Ibadan (PGD OIM) -2020

Lagos state Polytechnic, Isolo, Lagos.(HND, Sec. Admi -2002

IBR Computer School, Maryland, Lagos (Cert. Data) % 1998
Federal Polytechnic, Ado-Ekiti (ND, Sec. Admin) é 1993 - 1996
Marywood Grammar School, Lagos (SSCE) ° Q 1986 - 1991

S

C. Qualification Obtained with Dates %

Post Graduate Degree (OL 2023
Post Graduate Diploma (QIM 2020
Higher National Diploma (Se€cretarial Studies) 2002
Certificate in Data P, ing 1998
National Diploma @etaﬂal Studies) 1993
Senior Seconda{\s}c ool Certificate 1986
First School&e% ing Certificate
D. Work Ex%‘i’ggg
Gatewayi(I Polytechnic, Saapade 2015 till Date
Ch eneration Books Limited 2004 - 2011
Ha Datacomms Limited 2003 - 2004
ebo & Company 1999 - 2000
@Vnacle Commercial Bank Ltd 1997 — 1999
Lasaco Assurance Plc (Industrial Attachment) 1996 — 1997
E. Conference/Papers Presented With Dates
e Gateway (ICT) Polytechnic Saapade 1% National Conference (2015)
e Academic Staff Union of Polytechnics (ASUP) Zone, Oluyole (2016)
e Gateway (ICT) Polytechnic Saapade, Centre for Applied Research,
Technology and Innovation. (2017)

e Advanced Digital Appreciation Programme for Tertiary Institutions
187



(ADAPTI) (2017)
Gateway (ICT) Polytechnic, (Entrepreneurship Education for Self-

Employment: The Role of Facilitators (2018)
SMBS - SPSS and Management Science: The Roadmap to Data

Integrity in the 215 Century (2019)
Gateway (ICT) Polytechnics, (United Arab Emirate) (2019)

Women in STEM Revamping TVET for Economic Growth and
sustainable Development. 1% National Conference of WITED,

Ilaro Chapter (2019)
Gateway (ICT) Polytechnic (Conflicts Management and Resolution in e
Administration of Tertiary Education System) (2019)
Gateway (ICT) Polytechnic (Functional Security Training) (2020)
Gateway (ICT) Polytechnic, (Keeping Financial Records and Reselution

in the Administrative of Tertiary Education system) (2021)
Gateway (ICT) Polytechnic, (Building Nigeria Skills and\nnovations)

Liprorich Consult (2021)

National Institute of Office Administrators and Infofmation Managers
(NIOAIM) Repositioning Office Administrator and Information
Management for Innovation, SustainabledDevelopment And Global

Competitiveness. (2022)
Gateway (ICT) Polytechnic Saapade \*SMBS Combined International
Conference for Digital Business fnhovdtion and Financial Inclusion (2023)

. Publications

e Akah O. A. (2016)\People’s Communication Skills (Textbook) Vol 1

e Adekunle O. A., Salatni O. A., Akah O. A., Idowu-Agida E.O., (2017)
Empirical InygStigation of Strategic Planning as A Predicate Corporate
Growth, And\Survival International Journal Of Economics, Commerce nd
Management'Vol V. Issue 9

e Salami O"A., Akah O. A., (2019) Application of Public relation Skills: Tools
Fof Brihancing Secretarial Practice in Ogun State. /** National Conference of
WALED, llaro Chapter Journal

o, Salami O. A., Akah O. A., Ogunyemi A. A. (2020) Communication as an
Indispensable Tool for Effective Administration in an Organisation. A Study
of Gateway (ICT) Polytechnic, Saapade. African Scholar Journal of
Humanities and Social Sciences (JHSS-6)

e Adenekan T. E., Akah O. A., (2023) Human Capital Development and
Electronic Records Management on Information Security Capability of
ICT.Vol 3., Issue 2. International Journal of Office Administration and
Information Management (IJOAIM)

e Tunmibi S., Akah O. A., (2023) Human Capital Development and Data
Literacy Skills of Cloud computing Services among Administrators in (ICT)
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Polytechnics in Ogun State. International Journal of Academic Research and
Innovation (IJARI)Vol 3, Issue 1 Pgl1-16

G. Membership Of Professional Bodies

- Member: Chartered Institute of Local Government and Public Administration
- Professional Member: National Institutes of Office Administrators and Information

Managers (NIOAIM) \
&>

H. References QO

Dr. Akeem A. Musari akeem.musari(@gaposa.edu.ng +234‘§5;6 29076
Rev. Tosin Odusote pastortosin@hotmail.com +234@7 961

Mrs. Abosede Alabi bosealabil | @gmail.coms %%02 316 5915

&
S

N
Signature %C)\ Date
P
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