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ABSTRACT

Cloud--computing is quickly becoming a useful
collaboration tool in businesses and universities. This
paper describes one of the first empirical studies
comparing outcomes of collaboration using cloud
computing with traditional collaboration systems.
For collaboration tasks, participants’ ratings for
cloud computing systems were significantly higher
than ratings for traditional collaboration systems.
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INTRODUCTION

One characteristic of the high-performance
workplace, according to Gartner Research, is the
inclusion of ubiquitous collaboration, defined as
"collaboration anytime, anyplace, and anywhere”
[21]. Because of its ubiquitous nature, technologies
for accomplishing collaborative tasks are of high
importance to individuals at all levels and in all types
of organizations. While organization leaders
frequently focus on cost benefit analysis in choosing
technologies for their firms, members of the
collaborative work teams may be more impressed
with features that aid in efficient and effective task
accomplishment. These divergent aims may prevent
organizations from achieving maximum efficiency
and effectiveness from new technologies. Through
research, academic scholars can provide data to aid
leaders in choosing appropriate cost-effective
technologies that are enthusiastically adopted by their
collaborative work teams. The study described here
focuses on acceptance of collaboration technology by
team members.

Collaborative tasks are a fact of life in business
organizations and in college classrooms. Until
recently, those tasks have been accomplished using
business software such as word processing and e-
mailing of documents back and forth among
members of the work group. Successful
accomplishment of the task requires time and
dedication of the members. Acceptance of the tools
provided is a key factor in successful task
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completion. The traditional methods and tools often
force team members to work independently and then
combine their individual inputs into the final group
project. Cloud-computing allows members to work
on the same documents at the same time, producing a
truly collaborative end project, often in less time.
However, successful completion of the task depends
on whether the individual team members accept the
new methods and use them.

This study examined collaboration using the two
different tools. Specifically, we were interested in
measuring and comparing the levels of satisfaction,
perceived usefulness, and positive affect associated
with the use of traditional collaboration systems
compared with the new cloud-computing systems.

We expected that team members would be more
satisfied with the cloud-computing tools than with the
traditional methods of completing collaborative tasks.
When team members are happy with the tools being
used, they become more engaged with the task and
their team members, and the task may be
accomplished more quickly with better outcomes.
Thus, acceptance of the new collaboration tools
should result in greater satisfaction among team
members and higher quality of the final product.
Results of the study aid in building a base of
knowledge concerning the appropriate use of
collaboration tools as well as the pros and cons of
cloud-computing.

TRADITIONAL VS. CLOUD COMPUTING
COLLABORATION SYSTEMS

Traditionally, organizations acquired new
information technology systems through purchase or
leasing agreements with expenditures not only for
software, but also for hardware and often installation
and training. Newer models of information
technology capabilities involve acquisition using the
public Internet cloud in a method known as cloud
computing [17]. The prospects of low or no switching
costs and minimal training make cloud computing
particularly attractive to organizational managers in
today’s tight economic environment.
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Cloud Computing

Cloud computing is so new that few widely-accepted
definitions exist among academics or practitioners.
"Computing clouds render users with services to
access hardware, software and data resources,”
explains one group of researchers [25].

Research firms, such as Gartner Research, have also
weighed in with a cloud computing definition.
"Gartner defines cloud computing as a style of
computing where massively scalable IT-enabled
capabilities are delivered as a service to external
customers using Internet technologies™ [7].

Cloud computing is marked by key characteristics
such as on-demand service provision or the ability to
modify and change the features of the software to fit
user needs. With a quality of service guaranteed
offer, software performance is not dependant on
specifications of the user's own machine. Cloud
computing often involves autonomous systems in
which the hosted systems can manage and configure
themselves dynamically without user interaction [25].
These attributes make cloud computing attractive for
organizational decision makers and for collaboration
team members.

Cloud computing is often equated with Software as a
Service (SaaS). In reality, SaaS is a subset of cloud
computing. SaaS is defined as applications or
software "hosted as a service and provided to
customers across the Internet" [25]. Through this
implementation, clients are spared the expense and
overhead of managing and purchasing equipment to
host the applications and resources needed. Each
implementation may be modified according to the
needs of each client yet still be delivered from one
specific host [15].

EVALUATION OF INFORMATION SYSTEMS
Technology Acceptance Model

The widely accepted Technology Acceptance Model
(TAM) originated in the social psychology field via
the Theory of Reasoned Action [8] and the theory of
diffusion of innovations [19]. Its original constructs
include: perceived usefulness, perceived ease of use,
attitude, and behavioral intention to use [5].
According to the TAM, perceived ease of use and
perceived usefulness are believed to be critical to the
acceptance and use of wvarious information
technologies [5], [6], and the TAM has been applied
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to investigate the relationship between technology
users’ beliefs and their behavioral intentions [27].

Ma and Liu [12] conducted a meta-analysis of
approximately 100 TAM studies published between
1989 and 2001. Results of studies in a variety of
areas supported and extended the TAM. Specifically,
the TAM has been applied in such areas as the
favorable reception of Internet banking [26], on-line
shopping [14], intranet use [10], electronic tax filing
systems [20], on-line game wuse [11], mobile
commerce [28], and even on-line service encounters
such as Moderated Group Chats [23].

Initially, the TAM was developed in a managerial
context to determine the degree to which a person
believed that a technological system was important in
his or her job. TAM was used to explore how the
model’s constructs would relate to advancing job
performance through improved job effectiveness and
increased productivity [5], [29]. Later the TAM was
extended by Venkatesh and Davis [24] to embrace
the additional theoretical constructs of social
influence processes and cognitive instrumental
processes. TAM was then applied in a variety of
businesses including manufacturing, accounting,
financial services, and investment banking firms. Not
surprisingly, the researchers established support for
this extended TAM model and recommended the use
of social influences as agents of change rather than
mandatory, compliance based approaches.
Nevertheless, Venkatesh and Davis [24] concluded
that the acceptance of technology remains a complex
issue.

Expectation Confirmation Model

Success in collaborative tasks is highly dependent on
the initial acceptance and continuing use of the tools
by individual team members. Initial acceptance
indicates the team members will attempt to use the
tools. Continuance behavior allows for input by
individual team members and collective task
accomplishment. Bhattacherjee’s [2] theory of
information ~ systems  continuance incorporates
elements from the technology acceptance model
(TAM) [5], [6] as well as the theory of planned
behavior [1]; theories of consumer satisfaction and
post-purchase or post acceptance behaviors [19]; and
the expectation-confirmation theory (ECT) [16].
Bhattacherjee suggests that individuals form
expectations of a particular technology before using
the product. Then, while using the technology,
individuals form perceptions about how it performs.
Bhattacherjee warns that individuals may initially
accept a technology but later discontinue using it.
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Bhattacherjee’s framework [2], [3] includes measures
of satisfaction, performance levels, confirmation of
expectations, and intentions to use similar technology
in the future. Mirroring the conclusions of Davis [5]
with the TAM, the strongest predictors of
continuance have been satisfaction with use of the
system and perceived usefulness.

Choice and Novelty

While cloud-computing offers unique collaboration
options for members of the task group, the newness
of the technology introduces uncertainty and a
measure of complexity into the project as well.
Collaboration of this type involves intensive
processing of information among the team members.
The team must exchange and process a sufficient
amount of information in order to complete their task.
Researchers have long recognized that technology
itself is a source of uncertainty [4], and unfamiliar or
non-routine technology can increase the level of
uncertainly experienced by the team members [18].

Tatikonda and Rosenthal [22] describe technology
novelty in terms of the newness of the technologies
employed in accomplishing a project to the
organization members who must use the technology.
The potential risks associated with technology
novelty are likely highest when individuals are
uncertain about the outcome of their task, when they
do not understand the technology to be used or how
to go about the process of completing their work.
Product development research has shown that
utilizing novel technologies often increases the cost
and time involved in a project, even if the project is
successful overall [9], [13]. However, technology
novelty increases the complexity of the task and can
have a negative impact on individual success
outcomes [22]. The individual outcomes will include
user satisfaction which has a strong bearing on
continuance intentions.

RESEARCH METHODOLOGY

The research design for this study draws on
Bhattacherjee’s study of information systems [2]. We
suggest that team member satisfaction with the
collaboration tools will vary according to the
participants’ perceptions that the technology was
useful in collaborating with team members,
enhancing productivity, and completing the task.
Continuance intentions are influenced by perceptions
of usefulness and should also vary. Teams using the
cloud computing tool should express higher
satisfaction and more intentions to continue use of
this new tool.
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Hypothesis 1: Participants using cloud-computing
will rate their collaborative system more favorably
than participants using traditional collaboration
systems.

To answer this research question, several activities
were designed that required collaboration.

For collaboration using the traditional collaboration
system, students at two southeastern regional
comprehensive universities completed an online
assignment using the WebCT course management
system. The assignment required the participants to
use the discussion board and to share spreadsheets
and slide shows for presentation on their respective
campuses.

For collaboration using the cloud-computing systems,
students in online hospitality courses at one
university used cloud computing systems such as
Google Sites along with Google Docs or other online
shareable software to collaborate on slide
presentations.

Students then completed a 14-item scale, following
Bhattacherjee [2] with four items each measuring
system satisfaction and perceived usefulness and
three items measuring expectation confirmation and
intention to continue system use. All items used a
seven-point Likert scale.

RESULTS

The demographics of the sample population are
shown in Table 1. The sample population had more
students in the traditional system condition (75.4%)
compared to the cloud-computing condition (24.6%)
and more males (59.6%) than females (40.4%).

Table 1. Demographics

Gender System Used Responses
Female  Traditional System 13

Cloud Computing System 10
Male Traditional System 30

Cloud Computing System 4

A multivariate analysis of variance was performed on
four dependent variables: perceived usefulness,
confirmation, continuance intention and satisfaction.
The independent variable was the collaboration
system used which was either traditional course
management system or a cloud computing system.
Levene's test of the equality of error variances was
satisfactory for each of the DVs.
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Univariate effects for the type of collaboration
system used were significant for intention to continue
system use F(1,56)=8.04 p=.006, perceived
usefulness F(1,56)=5.04 p=.029, and satisfaction
F(1,56)=4.74 p=.034, but not for confirmation
F(1,56)=5.03 p=.056.

Using the Wilks' criterion, the association between
the type of the collaboration system used and the
DVs was modest, with eta squared of .16.

CONCLUSIONS

Though cloud computing is increasingly important in
the business world, few research studies on cloud
computing exist. Thus, research studies such as this
are especially important for both academics and
practitioners. Until now, we have only read or heard
the reports of vendors and manufacturers themselves.
Unbiased empirical studies are needed, and this study
contributes to that effort. This study is one of the first
to conceptualize and test acceptance and continuance
behaviors of cloud computing collaboration systems.

In our highly interdependent global economy,
organizations rely more and more on technology to
connect workers who accomplish a multitude of
collaborative tasks. Those tasks may be quite simple
or extremely complex, but each one requires the
group members to use some type of collaborative
technology to accomplish their tasks.
Technologically, cloud computing offers the primary
advantage of simultaneous editing of documents by
multiple users. This feature can reduce man hours for
completing tasks, thus improving the organization’s
bottom line.

Beyond the technology are the team members who
must use the system. Organizational leaders must
concern themselves with acceptance of the new
technology and methods by their employees. When
workers readily accept the tools provided, they
become more involved with their co-workers and the
task. With widespread involvement by all the
members, teams can complete their work more
quickly and with better outcomes for the
organization, the team, and the individual members.
Thus, we believe that individual attitudes, beliefs,
and reactions to new technology provide a critically
important area of interest.

Our study used typical collaborative tasks to compare
the acceptance of cloud computing technology to
more traditional collaborative technologies. We
expected that participants would rate the cloud
computing systems more favorably than the older
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technologies. Our results were supportive for three of
four dependent variables.

Perceived usefulness is a cognitive judgment of
whether the product fulfilled the wuser’s initial
expectations. The term is defined as “the extent to
which Premkumar users believe that system usage
will enhance their job performance” (Bhattacherjee
&, 2004, p. 233). Perceived usefulness is particularly
important in predicting overall satisfaction and
intentions to continue using the technology. In this
study, participants gave positive assessments for both
new and traditional collaboration systems in terms of
perceived usefulness.

Individuals form initial expectations of a specific
product prior to use. Those expectations may be
based on opinions of others or on the claims of
vendors. After using the product, they form
perceptions about its performance as compared to
their original expectations. This is called
confirmation. Satisfaction is based to a great extent
on the level of confirmation of those initial
expectations [2]. Performance of the two systems did
not exceed the initial expectations of participants in
this study for either traditional systems or for the
cloud computing systems.

Though actual performance did not exceed their
initial expectations, participants in this study were
generally satisfied with the collaboration systems.
Satisfaction is an affect or feeling about the product
and may be rated as positive (satisfied), negative
(dissatisfied), or indifferent [2]. As with perceived
usefulness, satisfaction is an important predictor of
continued use of a product or technology.

Participants in this study expressed positive
intentions to continue using the cloud computing
collaboration systems. Continuance intentions are
based primarily on satisfaction with use of the
product.

Thus, we have positive results for three of the four
constructs tested. These findings are particularly
informative for organizations that may be considering
cloud computing. Employees may initially accept and
use new technologies provided to them. However,
their intentions to continue using those technologies
are critically important to future task performance. In
this study, participants reported that the systems did
not live up to their initial expectations. This may be
an indication that the vendors’ claims are a bit
exaggerated. However, the participants gave
favorable ratings for perceived usefulness,
satisfaction, and intentions to continue using cloud
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computing. We believe this is a positive outcome for
the future of cloud computing in the business and
academic environments.
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