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ABSTRACT

This study was undertaken to determine how Computer and Information Systems (CIS) faculty at two institutions of
higher education view the use of cloud computing technology within their respective departments. One University is
located in the Unites States and the other is located in Saudi Arabia. Specifically, this study sought to determine the
perceptions of Computer and Information Systems faculty regarding cloud computing, the advantages and
disadvantages of using cloud computing, and the key factors that influence the adoption and use of cloud computing.
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INTRODUCTION

Cloud computing can be described as a new generation of computing that allows an organization to enhance its
information technology capacity. In other words, cloud computing is a new technology that combines virtualization,
grid computing, and time-sharing [4]. Cloud computing has different definitions, which are based on the different
services being offered, as well as, the type and size of the organization. Stroh [11] defined cloud computing as a
companion of software and services that can be accessed using a high-speed Internet connection, instead of using
traditional local servers. According to the National Institute of Standards and Technology (NIST), cloud computing
is “a model for enabling ubiquitous, convenient, on-demand network access to a shared pool of configurable
computing resources (e.g., networks, servers, storage, applications, and services) that can be rapidly provisioned and
released with minimal management effort or service provider interaction” [20].

Cloud computing offers the following services:

1. On-demand self-services: the consumer performs their necessary operations to obtain the needed services
without human intervention with each service provider, such as email, applications, server and network
storage.

2. Broad network access: consumers are able to work from anywhere, at any time, through a browser, using
standard mechanisms to install applications to access data, using an on-demand approach (e.g., mobile
phones, tablets and laptops).

3. Resource pooling: consumers are able to access a pool of services using the multi-tenant model that
provides provisional and scalable services. These services are assigned and reassigned according to
customers’ demands. Examples of resources include storage, processing, memory, and network
bandwidth.

4. Rapid elasticity: consumers are able to access tremendous computing power, as well as have the ability to
scale resources up and down, as needed.

Users and organizations can adopt cloud computing through three main service models, which are: 1) Infrastructure
as a Service, 2) Platform as a Service, and 3) Software as a Service [11, 18]. Infrastructure as a Service (IaaS) is
the ability to provide full computer and information technology infrastructure resources, through the Internet, as
“service-on-demand” [11]. TaaS provides services to organizations, such as a server, data storage, networking,
operating systems, and application software. Platform as a Service (PaaS) is an application development
environment that includes tools and operating systems that help users to manage and control infrastructure
applications. PaaS uses online, in-cloud services, such as Microsoft’s Windows Azure [11]. Software as a Service
(SaaS) is just an application delivered through the Internet on a “pay-as-you-go” basis, and as licensed services to
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end-users over the Internet [7, 11, 13]. Further, cloud computing can be described based on an organization's needs,
level of security, level of trust, and amount of applicable regulations. In this context, there are three levels of cloud
computing forms: 1) public cloud, 2) private cloud, and 3) hybrid. 1In a public cloud, the cloud computing is
outsourced to a third party. In a private cloud, the cloud computing is “insourced” (i.e., implemented internally
within an organization). Finally, in the hybrid model, the cloud computing is made up of a combination of
outsourced and “insourced” [7].

Through a review of the available literature, the researchers found a gap in the adoption of this new technology.
More specifically, many universities are still lagging behind in the adoption of cloud computing, compared to
government, and business sectors. These results are surprising in light of the expectations of technology experts that
cloud computing will have significant growth in academia, compared to other sectors [20]. Furthermore, many
faculty and staff in the academic sector did not have enough data and a clear understanding of the important factors
that contribute to making decisions regarding the adoption of new technologies (e.g., cloud computing) [10].

Cloud computing technology appears to be an excellent solution for many universities that struggle with information
technology (IT) complexity and cost. At the same time, cloud computing can provide universities with significant
flexibility and agility [15]. Cloud computing, as observed in many university experiences, can handle many products
and services that are provided by traditional IT departments (e.g., email services, operating systems, PCs, and
servers). In addition, cloud computing can offer the IT developer many different tools and options to improve
projects (e.g., web applications) [18].
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Figure 1. Simplified structure of the main users of IT services in a typical university [18].
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Figure 2. Simplified structure of the main users of IT services in a typical university [18].

RESEARCH QUESTIONS

This study was undertaken to determine how Computer and Information Systems (CIS) faculty at two institutions of
higher education view the use of cloud computing technology. The study identified the internal and external factors
that can influence CIS faculty in their use and adoption of cloud computing components. The Developed
Technology Acceptance Model (TAM) was used to examine the relationship between CIS faculty and the internal
and external factors that can influence decisions to adopt cloud computing [6].
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Specifically, the study was conducted to answer the following research questions:

What is the perception of CIS faculty regarding cloud computing?

What are the advantages of using cloud computing in a CIS department?

What are the disadvantages of using cloud computing in a CIS department?

What are the key factors that influence the decision by CIS faculty to use/adopt cloud computing?

el

RELATED STUDIES

Cloud computing offers a variety of services that vary in importance from one organization to another. Most
organizations are focused on providing enough cloud computing resources to satisfy users’ demands, reduce up-
front resource commitments, and allow customers to “pay-as-you-go” for services [2]. Universities are using cloud
computing technology to replace traditional software by delivering applications and services through the Internet.
The reasons behind the adoption of cloud computing are driven by reductions in Information Technology (IT) costs,
reductions in systems complexity, and the opportunity to gain functionality that is more agile and flexible.

According to the CDW annual report [5], a survey of 1,242 information technology professionals found that the
number of universities that adopt cloud computing, or plan to adopt cloud computing, has been increasing, compared
to the annual report of 2011. The reasons for this increase are the following: a 55% increase in efficiency, a 49%
improvement in mobility, a 32% increase in the ability to innovate, a 31% increase in available IT staff for other
projects, a 25% reduction in IT operating costs, and a 24% increase in the ability to offer new products/services.
Also, the report revealed that 43% of higher-education institutions are implementing or maintaining cloud
computing. This number has increased by 10%, compared to 34% in 2011 [5].

Recently, many universities in the United States have started to adopt cloud computing, such as the University of
California, Washington State University, the University of Washington, the University of Chicago, the University of
California at Berkley, Cornell University, the University of Massachusetts at Amherst, and Carnegie Mellon
University [18, 19]. For example, the University of California at Berkley moved one of its courses, which required a
huge amount of servers, from their information technology department to cloud computing, hosted by Amazon Web
services [8].

Cloud computing helps universities focus on core activities, such as research and innovations, rather than spending
time and resources on complex information technology configuration and software systems. Katz et al. defined the
most common features cloud computing offers to universities [9]. According to Katz et al., cloud computing . . .

1. Increases access to scarce IT expertise and talent.

2. Scales IT services and resources.

3. Promotes further IT standardization.

4. Accelerates the time to market through IT supply bottleneck reductions.
5. Channels or counters the ad-hoc consumer of enterprise IT services.

6. Facilitates the transparent matching of IT costs, demand and funding.

7. Increases interoperability.

8. Supports a model of a 24 x 7 x 365 environment.

9. Enables the sourcing of cycles and storage powered by renewable energy.
10. Drives down capital and total costs of IT in higher education.

The attractive features that are offered by cloud computing have convinced many universities to adopt and take full
advantage of this growing technology. For example, North Carolina State University was able to reduce costs and
information technology complexity. By outsourcing some in-house services to the cloud, North Carolina State
University was able to reduce the campus information technology staff from 15 to 3 employees [22]. However,
adoption levels of cloud computing in universities are still much lower than the private, commercial, and
governmental sectors [9]. In this paper, the researchers explored the types of cloud computing applications and
services that are used by Computer and Information Systems faculty.
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METHODS AND PROCEDURES

The current study involved the administration of an online survey instrument that consisted of 37 closed-ended
questions that was created in QuestionPro Online Survey Software, from QuestionPro, Inc. The survey used Likert
items with descriptors of five steps or Likert levels of agreement/disagreement. The Likert items were balanced on
both sides of a neutral option, creating a less biased measurement. Specifically, the Likert levels were Strongly
Agree (value = 5), Fairly Agree (value = 4), Neutral (value = 3), Partly Disagree (value = 2), and Strongly Disagree
(value =1).

This survey was administered during the spring semester of the 2013/2014 academic year to Computer and
Information Systems (CIS) faculty at two universities. One university is a private institution located in the United
States (Pennsylvania). This institution has a CIS department that consists of 22 faculty members. The other
university is public institution located at Asir Province in the southwest region of Saudi Arabia. The Saudi Arabian
institution has a CIS department that consists of 19 faculty members. The CIS faculty at both universities completed
the online survey, on their own time, and submitted their anonymous results. Out of a total population of 41 CIS
faculty members from the two universities, 34 or 82.93% completed the survey. More specifically, 19 of the 22 CIS
faculty from the university in Pennsylvania and 15 of the 19 total CIS faculty from the University in Saudi Arabia
completed the survey.

The numbers assigned to Likert-type items on the survey represent a "greater than" relationship and how much
greater is not implied. As a result, the Likert-type items fall into the ordinal measurement scale rather than the
nominal, the interval, or the ratio scales of data [3]. Allen and Seaman [1] indicate that as an overall rule, mean and
standard deviation are unacceptable parameters for descriptive statistics for data that are on ordinal scales, as are any
parametric analyses based upon the normal distribution. Instead nonparametric procedures based on rank, range, or
the median are appropriate for analyzing ordinal data, as are distribution methods such as frequencies, contingency
tables and tabulations. Descriptive statistics recommended for the ordinal measurement scale items include a median
or mode rather than a mean for central tendency and frequencies for variability [3]. Therefore, the responses in this
survey were analyzed and summarized by the mode rather than the mean. The results for each research question
were reported in tabular format that were rank-ordered according to importance. To further simplify the survey data
for discussion purposes, several instances of the response categories were combined (e.g., strongly agree, fairly
agree, and partly disagree, strongly disagree) into two nominal categories, such as agree/disagree).

RESEARCH RESULTS

This section presents the findings of the survey participants’ responses to the four research questions. The results for
each research question are rank-ordered according to importance and are reported in tabular format. Additionally,
key findings of this study are illustrated in Figure 1 and Figure 2 in Appendix A. The combined results of the first
research question (What is the perception of Computer and Information Systems faculty regarding cloud
computing?) are summarized in Table 1.

As Table 1 illustrates, 61.76% of the respondents Strongly Agreed that Cloud computing is an attractive technology
option for a CIS department. Over 52.94% indicated that using cloud computing technology would increase the
efficiency and quality of services. However, 20.59% or seven of the respondents expressed concerns (partially
disagree or strongly disagree) that adopting cloud computing technology would jeopardize information security.
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Table 1. What is the perception of Computer and Information Systems faculty regarding cloud computing?

. Partially Strongly
Strongly Agree Fairly Agree Neutral Disagree Disagree
Strongly Agree
Count Percent Count Percent Count Percent Count Percent Count  Percent
Cloud computing is an 21 61.76% 10 29.41% 3 8.82% 0 0% 0 0%
attractive technology option
for a CIS department.
Increase the efficiency and 18 52.94% 9 26.47% 6 17.65 1 2.94% 0 0%
quality of services.
I recommended adopting 14 41.18% 16 47.06% 3 8.82% 1 2.94% 0 0%
cloud technology in CIS
department.
Is an attractive economic 13 38.24% 16 47.06% 5 14.71% 0 0% 0 0%
option for a CIS department
Increase data information 6 17.65% 11 32.35% 10 29.41% 5 14.71% 2 5.88%
security.
N=34

The second research question sought to determine the advantages of using cloud computing. The results from the
seven survey questions are summarized in Table 2.

As the results in Table 2 indicate, accessing data and applications from anywhere/at any time received 76.47% of
the responses in the Strongly Agree category and improving mobility for faculty received 73.53% of the responses in
the Strongly Agree category. Storage capacity and improved backup and recovery were also indicated as
advantages. Increased cost savings received the lowest percentage in the Strongly Agree category, but did receive
over half of the responses in the Fairly Agree category and half of the respondents felt strongly that reducing IT
workload and providing a scalable and flexible environment were advantages. In fact, no respondent strongly
disagreed with any of the questions and only two respondents partially disagreed.

Table 2. What are the advantages of using cloud computing in your Computer and Information Systems
department?

i St 1
Strongly Agree Fairly Agree Neutral P?rtla“y rongyy
Disagree Disagree
Response Count P :
Count Percent Count Percent Count  Percent Count Percent oun ereen

Accessing data/applications
from anywhere/any time 26 76.47% 7 20.59% 1 2.94% 0 0% 0 0%
using any device

0 0%
Improved Mobility for Users 25 73.53% 7 20.59% 1 3% 1 2.94% ’
f ;gavé‘li; gﬁ;:;‘;:f:maﬂ 21 61.76% 11 3235% 2 5.88% 0 0% 0 0%
}gi‘f;’tzf‘iedcfjgi"k“p 20 58.82% 11 3235% 2 5.88% 1 3% 0 0%
0 0%
. o 0 o 0 . 0 0 ’
ifi‘;:fi;workloa . 17 50.00% 9 247% 8 2353% 0 0%
Provide working
scalability/flexibility 17 50.0% 11 3235% 6 17.65% 0 0% 0 0%
environment
Increased cost savings 14 41.18% 18 52.94% 2 5.88% 0 0% 0 0%
N=34

The third research question sought to determine the disadvantages of using cloud computing. The results from these
survey questions are summarized in Table 3.
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Most research participants (94.11%) selected Strongly Agree or Fairly Agree in relation to the questions regarding a
lack of standards among cloud service providers. A second concern was with Integration with current
networks/applications/systems, where 76.47% strongly or fairly agreed and 55.88% Strongly Agree or Fairly Agreed
with System performance of cloud services.

The responses were distributed almost evenly with regard to the last two questions in the table: a lack of reliability
and a lack of availability. This distribution can be seen by combining the columns for both questions (Strongly
Agree and Fairly Agree), as well as (Partially and Strongly Disagree). In the case of lack of reliability, the
breakdown for the three columns is 32.35 % (Agree combination), 32.35% (Neutral) and 35.29% (Disagree
combination). Regarding the lack of availability question, the breakdown for the three columns is 35.30 % (Agree
combination), 29.41% (Neutral), and 35.29% (Disagree combination).

Finally, in regard to the question security of propriety data and applications, 70.59% strongly or fairly agreed. This
concern was previously indicated (Table 1) by the respondents in their perceptions that adopting cloud computing

technology would increase data information security risks.

Table 3. What are the disadvantages of using cloud computing in Computer and Information Systems department?

. Partially Strongly
R Strongly Agree Fairly Agree Neutral Disagree Disagree
esponse Count  Percent
Count Percent Count Percent Count Percent Count Percent oun
Lack of standards among 21 61.76% 11 3235% 2 588% 0 0% 0 0%
cloud service providers
Concerns with security of 16 47.06% 8 23.53% 7 2059% 3 8.82% 0 0%
proprietary data/ applications
Integration with current 1 3235% 15 4412% 7 2059% 1 294% 0 0%
networks/applications/systems
Ssgrsvtfcrgsperf‘mance of cloud 11 3235% 8 2353% 9 2647% 4 11.76% 2 5.88%
Legal and regulatory 8 2353% 5 1471% 14 418% 6 17.65% 1 2.94%
compliance
Lack of reliability 7 20.59% 4 11.76% 11 32.35% 8 23.53% 4 11.76%
Lack of availability 5 14.71% 7 20.59% 10 29.41% 8 23.53% 4 11.76%
N=34

Finally, the fourth research question sought to determine the key factors that influence the decision by Computer and
Information systems faculty to use or adopt cloud computing Computer and Information Systems departments. The
results from these survey questions are summarized in Table 4.

Over 75% Strongly Agreed that they would be willing to learn cloud computing services and tools. One respondent
did, however, did indicate that they were not willing to learn cloud computing. When examining the question
regarding enhancing effectiveness on the job, almost two thirds of the respondents (63.16%) were Neutral and two
respondents Partially Disagreed. Finally, 41.81% responded as Neutral on whether or not the use of cloud
computing would make their job easier.
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Table 4. What are the key factors that influence Computer and Information Systems faculty in relation to
adopting/using cloud computing?

. Partially Strongly
Response Strongly Agree Fairly Agree Neutral Disagree Disagree
Count Percent Count Percent Count Percent Count Percent Count Percent
I would be willing to learn
ts‘;r‘fize"sl(’;‘;p‘fi‘(’f;fi’;;‘gﬁ | 26 7647% 5 1471% 2 588% 0 0% 1 2.94%
tools.
It would be easy for me to
lc’fgfén:ofﬁ;g‘iﬁga;;;llri‘fatt?gn 15 44.12% 13 3824% 6 17.65% 0 0% 0 0%
and tools.
igig’ﬁ;:f;&j;f;mphs}‘ 15 44.12% 9 2647% 9 2647% 1 2.94% 0 0%
:r‘l‘;r;)ages my productivity in 12 3520% 13 3824% 7 2059% 2 588% 0 0%
Makes it easier to do my job 11 32.35% 7 20.59% 14 41.81% 2 5.88% 0 0%
Cloud computing
Egpéf;%‘l’;‘iv?gixﬁfguld 10 2041% 15 44.12% 7 2059% 2 588% 0 0%
interact.
Enhances my effectiveness o o N N o
on the job. 10 29.41% 8 23.53% 14 63.16% 2 10.53% 0 0%
N=34
CONCLUSIONS

Cloud computing is largely an evolution of Information Technology (IT) that is maturing from a promising business
concept to one of the fastest growing segments of the IT industry. Moving academic IT services to the cloud may
involve a formidable decision, since the use of cloud computing can change the sourcing and delivery of solutions.
The current study was based on the views of 34 faculty members in the Computer and Information Systems (CIS)
departments of two universities. This study explored the faculty’s perceptions of the impact and effectiveness of
using cloud computing technology. Of the 34 survey respondents, 32 or 94.11% indicated that they were
knowledgeable or somewhat knowledgeable of cloud computing. Two respondents indicated that they were not very
knowledgeable, and no respondent indicated that they had no knowledge of cloud computing.

Overall, the responses by the CIS faculty at both universities were positive and view cloud computing as an
attractive technology option for a CIS department. Furthermore, 31 or 91.18% of the respondents indicated that they
would be willing to learn cloud computing services, applications, and tools. Additionally, according to the
responses, several of the services or applications that faculty would like to see migrated to the cloud were messaging
conferencing and collaboration storage, office/ productivity suites, and the hosting of internally-developed software
by external hosts. Finally, when asked about the overall status of cloud computing within CIS departments, 48%
indicated that cloud computing technology was under discussion and/or in the planning stages and 14% indicated
that cloud services were already in use.

However, as presented in the results section (94.11%) responded Strongly Agree or Fairly Agree in relation to the
questions regarding a lack of standards among cloud service providers. A second concern was with Integration with
current networks/applications/systems, where 76.47% strongly or fairly agreed and 70% of the faculty had concerns
that adopting cloud computing technology would increase data information security risks.

In conclusion, a unique aspect of the current study is the involvement of two very different institutes of higher

education. As stated previously, this study involved a medium-sized university in Pennsylvania, and a medium-
sized university in the Southwest region of Saudi Arabia. These two institutions not only differ in geography, but
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also in language, culture, climate, economics, political structure, etc. As a topic of future research, the authors of
this study plan to perform a comparative study between the two schools to determine if there is a significant
difference in preferences among the faculty regarding various course delivery formats.
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APPENDIX A

Accessing data/applications from anywhere/ any time
using any device

Improved Mobility for Users

Provide more storage capacity/share data/email.

| would be willing to learn to use cloud computing
services, application and tools.

Improved data backup /disaster recovery

Cloud computing is an attractive technology option for a
CIS department.
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Figure 1. Five Highest Key Items When Combining Strongly Agree and Partially Agree
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Figure 2. Five Lowest Key Items When Combining Strongly Agree and Partially Agree
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