Vol. 2, No. 2

The Impact of Information Centers on
End-User Computing

LAURETTE POULOS SIMMONS
JOHN J. BURBRIDGE
WILLIAM L. HARRIS

Loyola College

KENNETH E. AMES
Hill Management Services

This paper reports the tindings of a study conducted to determine the end user’s perspective
regarding the value of an Information Center (IC) in enhancing end-user computing (EUC). The
study was conducted during 1987-1988 and included 158 end users from 67 companies.
Approximately one-halt of the subjects came from companies with ICs and one-halt from
companies without such a formal organization. A comparison between these two groups is made
to ascertain the impact of the IC on the perceived penetration, decision-making effectiveness, and
management support of EUC. This research supports the hypothesis that the existence of an IC
has a positive impact on the assimilation and effective use of EUC for decision making in specific
contexts. Relationships between the presence of an IC and the penetration of EUC in certain
functional areas are found. The implications for other functional areas and suggestions for the

future are presented.

Introduction

The term “end-user computing” (EUC)
is one that has become pervasive in today’s
information systems and computing literature.
Mayo (1986) defines EUC as the “shifting of
EDP resources and activities from EDP profes-
sionals/departments to users with minimal or
limited EDP knowledge” (p. 24). The essence of
EUC is that individuals work directly with com-
puters to analyze data and enhance decisions
rather than relying on EDP personnel to develop

programs to perform the needed analysis. It has
been observed that corporate management has
become increasingly intolerant of waiting for
organization-wide applications to be completed
(Arnoudse & Ouellette, 1987).

EUC is viewed as a method for increas-
ing personal productivity. Indeed, “end-user
computing has penetrated deeply into the white-
collar work place” (Arkush & Stanton, 1987, p.
66). Freiser (1987) foresees that by the end of
1990 virtually all white-collar workers will have

Manuscript originally submitted November 29, 1988; Revised March 8, 1989; Accepted March 20, 1989 for publication.
______________________________________________________________________________________________]

Spring @ 1989

Information Resources Management Journal 13



direct access to computers and that EUC power
will exceed computing power of EDP depart-
ments by 3 to 1. According to Rockart and
Flannery (1983), “interest in end-user comput-
ing is booming” (p. 776). This interest exists
throughout all functional areas of the organiza-
tion (Alavi, 1985).

The management of EUC has become an
issue of concern to organizations that strive to be
proactive in the dynamic information systems
(IS) environment. In the Delphi study of IS
management issues by Dickson and Wetherbe
(1985), “Facilitation and Management of End-
User Computing” was cited by IS executives as
the second most important issue of the 1980s.
The only issue rated more important was “IS
Planning.” Freiser (1987) has called for senior
management to “chart a course for end-user
computing” (p. 4).

One approach to facilitate management
of the rapid growth in EUC is the establishment
of what have become known as Information
Centers (ICs). Prudent corporate leaders have
realized that guidance of the end-user boom has
become an essential function of Information
Centers (McNurlin, 1987). Most agree that the
IC and its purpose must be distinct from tradi-
tional EDP services (Johnson, 1985). Informa-
tion Centers have thus been developed primarily
to support and manage end-user computing by
helping users to gain confidence and compe-
tence in achieving goals through the use of
computers (Arnoudse & Ouellette, 19877).

ICs vary in size and scope, primarily
providing consulting, training, and assistance to
users throughout the organization. The nature
and sophistication of the support provided vary
from firm to firm (Goldstein, 1987); however,
the purpose of the IC is to improve the produc-
tive use of computers (Arnoudse & Ouellette,
19877) so that business benefits are maximized
(Sumner, 1985).

For the Information Center to have a
strategic impact on the firm’s activity, it must be
productive — matching IC strategy and goals
with that of the organization (Oglesby, 1987).

Critical success factors for ICs have been iden-
tified, including “facilitation of end-user com-
puting,” “coordination of EUC,” and “quality of
IC support” (Magal, Carr, & Watson, 1988).

Most of the literature has focused on the
need, purpose, nature, and implementation of
Information Centers. The impact and value of
ICs have been mentioned in the literature and
discussed in only a few papers, including Bran-
cheau, Vogel and Wetherbe (1985), Sumner
(1985), and Bergeron and Berube (1988).

Cook (1985) purports that ICs often have
hidden costs and Mikita (1985) questions
whether ICs have proven to be worth their ex-
penses. According to Panko (1988), costs are
usually much easier to discern than are benefits.
So, subjective estimates of value must be used to
accomplish a cost/benefit analysis. Results of
the Bergeron and Berube study (1988) reveal
that end users were more satisfied with their
microcomputing activities when there was an
information center to support end-user activity.

Perhaps the excitement of establishing
and creating ICs has not subsided enough to
determine if they do possess areal “value-added
status” for their organizations and for the end-
user effort. A study by Leitheiser and Wetherbe
(1985) concluded that information centers are
plagued with problems including political, serv-
ice, and internal concerns. These problems
diminish the value offered by the IC. The
question of the significance of the value added
by the IC is an important one.

The assessment of the impact that ICs
may have on EUC and decision making is a
valuable endeavor that may have implications
for decision makers in their allocation of IS
resources. Firms that do not elect to form such
centers may be unwilling to divert resources
from their traditional data processing or infor-
mation systems budgets. Such firms are proba-
bly willing to allow end-user computing to grow
within the organization in a natural, unmanaged
fashion.

The future of ICs is also an important
question. ICs, in their present organizational
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form, will exist for only as long as organizations
feel a need for them to promote end-user com-
puting. When end-user computing becomes
sufficiently widespread throughout organiza-
tions, either the centers will be disbanded or they
may undergo a change in focus. As hardware
and software become more advanced and spe-
cialized to meet the needs of specific functions,
such centers may become decentralized.

Assessing the impact of ICs also raises
issues concerning the management of techno-
logical innovation within organizations. Is it
more effective for an organization to manage
and steer technology or should the organization
allow the technology to naturally become a tool
of end users? In assessing the impact of ICs, one
is really studying the effect of managerial inter-
vention on the growth of information technol-
ogy withinanorganization. Such an analysis has
implications for the management of future infor-
mation technologies in addition to end-user
computing.

The present study has been performed in
an attempt to measure the effectiveness of Infor-
mation Centers in enhancing end-user comput-
ing efforts within an organization. The breadth
of end-user computing (also called “penetra-
tion” by Doll and Torkzadeh, (1988) is analyzed
as it relates to the existence of an IC. The major
question to be answered is whether the existence
of an IC has a positive impact on the penetration
of end-user computing in organizations. Subor-
dinate to that issue are two additional questions:

(1) Does the existence of an Information
Center positively impact the effective use of
computers for decision making?

2) Does the existence of an Information
Center atfect employees’ perception of the level
of end-user computing support that exists in
their organization?

Research Methods
Companies both with and without ICs
participated in a questionnaire process. Infor-

mation was collected through a designated per-
son from each company, with whom a personal
contact was made. Information was gathered
from end-users, IC managers, and contact per-
sons. Three types of questionnaires were ad-
ministered.

1. Company Questionnaire. This questionnaire
requested information such as the size and type
of company and was filled out by the contact
person for each firm.

2. End-user Questionnaire. Questions on this
instrument included those pertaining to percep-
tions of the extent, support, and effectiveness of
EUC throughout the organization as well as
some personal information about the respon-
dent such as functional area and management
level. For the end users in organizations having
ICs, a section of questions dealing with the
actual functions performed by the IC was also
included.

3. IC Manager Questionnaire. This question-
naire, given only to organizations with ICs,
contained questions regarding the adequacy of
resources and overall functioning of the IC.

Seventy companies were initially in-
cluded in the study. Approximately one-half of
them possessed an Information Center (Note:
for the purposes of this study, ICs were defined
as formal departments or efforts within an or-
ganization whose mission was to promote/en-
hance end-user computing). When the contact
persons were notified that the study would be-
gin, 67 of them agreed to participate and were
sent appropriate packets of questionnaires.
Each was sent five end-user questionnaires
along with company questionnaires. The com-
panies with ICs were also sent IC manager
questionnaires. The contact person was asked to
distribute the end-user questionnaires among as
diverse a sample of end users as possible.

Telephone contact was maintained
throughout the period of questionnaire distribu-
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tion, response, and return in order to provide
answers to questions that respondents had as
well as to offer encouragement in completing
the task. Thirty-six out of the sixty-seven com-
panies sent back a packet of questionnaires for a
54% response rate. The packets included 158
completed end-user questionnaires. The pro-
portion of responses received by companies
with Information Centers was approximately
the same as that from those companies without
such centers.

Sample Characteristics

The variety of industry types included in
the sample is quite diverse, including: manufac-
turing, banking, retailing, construction, and in-
surance. Small as well as large companies are
represented by the responses (see Table 1).
Company contacts are mostly from within the
MIS/DP area or from the accounting/ finance

Table 1: Size of Participating Companies

Number of Employees Frequency
Less than 100 8
100 - 999 9
1000 - 4999 11
5000 - 9999 2
10,000 - 50,000 3
33*

(Minimum = 15, Maximum = 50,000
Median = 700)

* 3 companies did not provide this information

Table 2: Characteristics of the Information Centers

Range Mean Median

No. of
Employees 1-51 8.3 4
No. of Years
in Existence 1-11 3.8 3

departments. Marketing, manufacturing, and
other functional areas are also represented in the
set of company contacts. Actual end-user re-
spondents come from a wide range of functional
areas and various levels of management as
shown in Figures 1 and 2.

In terms of the Information Centers in
our study, 14 out of 18 (78%) have managers
who report to the MIS/Data Processing depart-
ment. The size and tenure of the Information
Centers are described in Table 2. Questions
about the resources of the IC revealed that ap-
proximately one-half of the IC managers were
satisfied with their budgets and two-thirds re-
ported adequacy with respect to the amount of
floor space allotted to their facility. Responses
from the IC managers regarding the functioning
of their center reveal that in 83% of the cases, IC
staff are encouraged to visit end users in their
offices, and in 88% of the companies, end users

Figure 1: Functional Areas of End Users
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Figure 2: Management Level of End Users
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Figure 3: Information Center Activities Table 3: Extent of EUC Penetration by Functional
Area, Type of Tool, and Management Level
_ mean mean
with IC  without IC P-value
Software |
Training | %ce 431 4.42 41
| vttt
Data Int./Sec I Operations 3.48 3.55 .68
Human Resource/
Technical Help | Personnel 3.56 3.11 .005
0 20 40 60 80 1;)0 Management Level
Percentage of Companies Executive 2.13 2.94 0002
Middle 3.15 3.83 0006
Supervisory 3.69 3.66 .86
are encouraged to visit the IC to use the comput-
ers and ask questions. %&dsheet 3.79 3.48 0076
Responses to questions regarding IC Database Mgmt.
activities from the end users indicate that the Stationent Package S o g
majority of the centers perform the following
five functions: technical assistance in the ap-
plication of end user computing tools, data in this set is: “End user computing has become
integrity and security assistance, coordination commonplace in the accounting or financial
and control of personal computing hardware, areas within my firm.” A summary of the results
coordination and control of personal comput- from this set of questions is provided as Table 3.
ing software, and training in software use. The In the Functional Area Section, the ma-
percentages of end users reporting that their jority of the responses represent support for the
ICs actually perform each activity are pre- statements about the extent to which EUC has
sented in Figure 3. become commonplace within the functional ar-
eas mentioned. In fact, 62% of all of the re-
Data Analysis sponses in this section indicate agreement with
To answer the major and subordinate the concept of widespread EUC penetration.
research questions, both descriptive and infer- The Human Resources/Personnel question re-
ential statistics are presented. Most of the sulted in a significantly higher mean for end
observations were collected using a scale of 1 users in companies with ICs versus that for end
to 5 with a 1 indicating strong disagreement users in companies without an IC.
with a statement and a 5 representing strong Two sets of means in the Management
agreement. Data from end users were dichoto- Level section indicate statistical significance in
mized on the basis of whether the organization the opposite direction. At both the Executive
has an IC or not and tests of mean differences and Middle Level of management, the non-IC
were computed. Variances were assumed to be organization end users believe that EUC pene-
unequal and the rejection point was set at 10%. tration is more pervasive than do the end users
One set of end-user questions deals from IC organizations. No significant differ-
with the extent to which EUC has become ences were found at the Supervisory Level of
commonplace within the organization. Group- management. Only 22% of the responses indi-
ings of questions in this set are based upon cate agreement with widespread EUC among
functional areas, managerial levels, and spe- executive level management, 59% support such
cific software tools. Anexample of a statement use of computers by middle management, and
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Table 4. Management Support of EUC by Activity

mean mean
with IC without IC p-value

Activity
Encouraging daily use of 3.83 4.12 .0478
computer
Fostering EUC without
DP involvement 3.00 3.36 .0560
Fostering self-education 3.65 3.73 6492
Providing help to 3.95 3.95 9702
computerize an
application

DP personnel encouraging
end user
independence 2.95 2.85 .5302

Table 5: Effectiveness of Decision Making through
EUC by Functional Area and Management Level

mean mean
with IC without IC___ P-value

Functional Area
Accounting/Finance 4.22 4.14 5320
Sales/Marketing 3.55 342 3862
Production/Operations 3.63 3.47 2539
Human Relations/

Personnel 3.54 3.00 .0003
Management Level
Executive 3.09 3.33 1731
Middle 3.80 3.79 9497
Supervisory 3.86 3.46 .0063

66% agree in the case of supervisory manage-
ment.

The section dealing with specific tools
yields responses that support the positive influ-
ence of the IC. In every case, the means are
significantly higher for the IC end users than for
the non-IC end users.

The second set of questions addresses
management support of EUC by asking for
concurrence with statements about particular
management activities. A summary of re-
sponses to this set of questions is found in Table
4. The first question asks if “Management
encourages employees to use computing as an
aid in their everyday job duties.” Agreement
with this statement is indicated by 80% of the
responses. A significantly larger mean resulted
from non-IC end users than from the IC end
users. The same direction of significance exists
for the second question that states: “It is a goal
of the management of my firm to foster the use
of computing without first interfacing with DP
personnel.” Nearly one-half (48%) of the re-
sponses indicate agreement with that statement.

No other significant differences are
found in any of the three remaining support
questions. Responses regarding the issue of the
existence of encouragement on the part of the
DP group to use computers without first inter-
facing with data processing personnel indicate
agreement in only 28% of the cases while the
provision of resources to foster self-education
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yields 73% agreement.

The question concerning providing
help, “If you had an application that you
thought could be computerized you could find
help in your firm to do it,” supplies an affirma-
tive answer in 82% of the responses. The
means of the two groups are identical for this
question.

The last set of questions posed
to end users deals with the perceived effective-
ness of decision making through the use of
EUC. These results are presented as Table 5.
An example of an effectiveness itemis: “EUC
has improved the effectiveness of decision
making by Accounting/Finance personnel.”
The majority (60%) of the responses in this set
of items affirms the value of EUC in the deci-
sion making function. Significant differences
between IC and non-IC organizations exist
with respect to both the Human Relations/
Personnel functional area and the Supervisory
level of management. In both of these cases,
the mean response for the end user in the
company with an IC is higher than that of the
end user in a non-IC company.

Discussion

It is clear from this research that EUC
has penetrated the organizations studied. In
addition to penetration, there is the perception
among end users that EUC results in the im-
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provement of managerial decision making.
Organizational support for EUC is perceived
to exist with some particular areas of strength.
Therole of ICs is confined to certain functional
areas and particular aspects of EUC.

That the existence of an IC is related to
an increased penetration of EUC in only the
Human Resources area may be due to the
nature of the employees in that area compared
with that of other functional areas. Perhaps
employees who work in the Human Resource
Management area are more people-oriented
and less likely to dabble with computers on
their own, and so thrive on the attention offered
by an organization that exists primarily to
provide required assistance. It may be that the
Accounting/Finance, Sales/Marketing, and
Manufacturing/Operations functional areas
are more likely to have computer specialists
within their area so that the external or special-
ized assistance offered by an IC is not as
important.

An explanation as to the differences
found in the perception of the penetration of
EUC based upon management level is not
obvious. Further research is required to seek
reasons for this phenomenon.

The results regarding specific tools are
as expected. That the majority of the informa-
tion centers studied offer training on specific
software tools and participate in the coordina-
tion and control of software purchases would
serve to foster the perception of the pervasive
use of particular tools. Centralized control is
likely to imply standardization which might
encourage the use of common tools such as
spreadsheet, database, and statistical pack-
ages. Centralized technical help offered by ICs
may also serve to stimulate use of particular
software tools.

That users view management as en-
couraging the growth of EUC concurs with
other research on organizational support for
EUC (Allman & Colligan, 1987; Arkush &
Stanton, 1988; Benson, 1983; Cheney et al.,

1986; Henderson & Treacy, 1986; Perry,
1987). Non-IC end users perceive a higher
degree of management encouragement than do
IC end users in the area of computing without
interfacing DP personnel, and may be ex-
plained by the very definition of DP personnel.
The majority of the ICs in the study (78%) are
part of an MIS/DP organization. Any help
from IC personnel may be viewed as interac-
tion with DP personnel in such organizations.
Assistance by employees from within one’s
own functional area or through any informal
means would not be classified that way. There-
fore, end users who are in organizations with
ICs may feel that they are being encouraged to
seek help from MIS/DP personnel while those
in non-IC companies may have the impression
that management is expecting them to use the
computer without MIS/DP help.

Perhaps the result regarding the per-
ception of widespread availability of help for
computerizing an application can be attributed
to the criteria used to identify end users for
participation in this study. The company con-
tact was asked to distribute the questionnaires
to people who actually make common use of
computers. People may become end users
because of their inherent knowledge of com-
puters or because of their persistence in procur-
ing assistance within the organization. In other
words, the end users did not earn that label
without possessing the ability to help them-
selves or effectively seek whatever assistance
they may need to successfully computerize a
task. So the reported perception of the exis-
tence of help may reflect selection bias.

The results regarding decision making
are also noteworthy. Again, in the realm of the
functional area, EUC in the Human Relations
sphere seems to be benefitting from the exis-
tence of an IC while in the other areas, less
centralized EUC management seems to be
working well. That significance is also found
in the supervisory level of management, but
not in higher level arenas, and merits further
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investigation. Perhaps the training offered by
ICs appeals more to supervisory level manag-
ers than to higher level managers. The focus on
particular general purpose software tools may
be more appropriate for this level of manage-
ment while upper levels require packages that
support more specific decision making such as
specialized decision support systems and ex-
ecutive support systems software. Another
contributing factor may be that discretionary
budgets of upper level management may en-
able them to buy hardware and software with-
out going through an IC procurement proce-
dure and therefore do not benefit from such
help.

Conclusion

This research supports the hypothesis
that the existence of an IC has a positive impact
on the assimilation and effective use of EUC
for decision making within an organization in
specific contexts. Itis not clear, however, that
the dedication of resources to the formation of
such a specialized department is necessary any
longer. That end users perceive as much or
more support for EUC in organizations with-
out ICs is a significant finding of this study.

Perhaps, as some of the results suggest,
it is now important to focus ICs on those areas
that are lagging behind in the assimilation of
personal computing, such as Human Re-
sources. Therefore, decentralizing the IC may
be an appropriate next step. As hardware and
software become more focused, such depart-
mental ICs can specialize in the technology
specific to departmental needs while still con-
tinuing to perpetuate the support of common
software. Justification of the cost of an IC has
previously been based on the need to foster the
use of personal computing throughout the en-
tire organization. With the passage of time, a
stage may have been reached where functional
areas such as finance and accounting do not
need such support. In fact, in contacting firms
for this study, it was learned that one major
insurance company no longer had an IC, not

because the IC had failed, but because the
organization had reached a point where most
individuals were familiar with common soft-
ware packages. As information technology to
support decision making continues to grow,
further research is needed as to the next step in
the process for fostering the use of such tech-
nology.

References
Alavi, M. (1985). End-user computing: The MIS managers’
perspective. Information and Management, 8(2), 171-178.

Allman, G.L., & Colligan,F.J. (1987). End-user computing — The next
step in the evolution of business computing, Corporate Accounting,
4(2), 86-89.

Arkush, E. S., & Stanton, S. E. (1987). Third-era information systems:
strategy development continued. Journal of Systems Information
Management, 4(2), 66-69.

Arkush, E. S., & Stanton, S. E. (1988). Measuring the value of end-user
computing. Journal of Information Systems Management, 5(4), 62-63.

Arnoudse, D. M., & Ouellette, L. P. (1987). An introduction to the
information center concept. Information Strategy: The Executive’s
Journal, 3(2), 9-12.

Benson, D. H. (1983). A field study of end user computing: Findings and
issues. MIS Quarterly, 7(4), 35-45.

Bergeron, F., & Berube, C. (1988). The management of the end- user
environment: An empirical investigation. Information and Manage-
ment, 14(3), 107-113.

Brancheau, J. C., Vogel, D. R., & Wetherbe, J. C. (1985). An investi-
gation of the information center from the user’s perspective. Data Base,
17(1), 4-17.

Cheney, P.H.,Mann, R. 1., & Amoroso,D. L. (1986).  Organizational
factors affecting the success of end-user computing. The Journal of
Management Information Systems, 3,(1), 65-80.

Cook, R. (1985). Who picks up the info-center tab? Computer
Decisions, 17(2), 95-98.

Dickson, G. W., & Wetherbe, J. C. (1985). The management of
information systems. New York: McGraw-Hill.

Doll, W., & Torkzadeh, G. (1988). The measurement of end-user
computing satisfaction. MIS Quarterly, 12(2), 259-274.

Freiser, T.J. (1987). Bearing the burdens, reaping the rewards of end-
user computing. Information Strategy: The Executive’s Journal, 3(4),
4-10.

Goldstein, M. H. (1987). The information center. National Productivity
Review, 6(1),77-80.

20 Spring e 1989

Information Resources Management Journal



Vol. 2, No. 2

Henderson, J. C., & Treacy, M. E. (1986). Managing end-user
computing for competitive advantage. Sloan Management Review,
27(2), 3-14.

Johnson, F. E. (1985). Installing a solution center: Think big, start small.
Infosystems, 32 (6), 40-44.

Leitheiser, R. L., & Wetherbe, J. C. (1985). The successful information
center: What does it take. Proceedings of the 21st Annual ACM
SIGCRP/BDP Conference, Minneapolis, 56-65.

Magal, S. R., Carr, H. H., & Watson, H. J. (1988). Critical success
factors for information center managers. MIS Quarterly, 12(3), 413-
425.

Mayo, D. (1986). Can end-user computing be controlled? The
Internal Auditor, 43(4), 24-27.

McNurlin, B. C. (Ed.). (1987). Creating an information center
strategy. EDP Analyzer, 25(2), 1-16.

Mikita, R. (1985). Toward a strategic info center. Computer
Decisions, 17(21), 84-90.

Oglesby, J. N. (1987). 7 steps to a successful info center.
Datamation, 33(5), 73-74.

Panko, R. (1988). End user computing: Management, applications
and technology. New York: John Wiley and Sons.

Perry, W. E. (1987). The information center. Englewood Cliffs,
NIJ: Prentice Hall.

Rockart, J. F., & Flannery, L. S. (1983). The management of end
user computing. Communications of the ACM, 26(10), 776-784.

Sumner, M. (1985). Organization and management of the information
center. Journal of Systems Management, 36(11), 10-15.

Laurette Poulos Simmons is an assistant professor of management information systems in the Sellinger
School of Business and Management at Loyola College in Maryland. She has had articles in numerous
publications, including International Journal of Forecasting, Journal of Computer Information
Systems, Computers and Operations Research, and the CIS Educator Forum.

John J. Burbridge is chairman of the Information Systems and Decision Sciences Department in the
Sellinger School of Business and Management at Loyola College. In addition, he is also director of
the David D. Lattanze Center for Executive Studies in Information Systems at Loyola.

William L. Harris is a faculty member at Loyola College in the Department of Information Systems and
Decision Sciences. He is currently involved in research on the use of decision aids by business

executives.

Kenneth E. Ames is a leasing representative for a Baltimore, Maryland real estate developer. His

research expertise is in MIS and Decision Sciences.

Spring @ 1989

Information Resources Management Journal 21



. /|
22 Spring e 1989 Information Resources Management Journal



0 more pages are available in the full version of this document, which may be
purchased using the "Add to Cart" button on the publisher's webpage:
www.igi-global.com/article/impact-information-centers-end-user/50913

Related Content

Building a Secured XML Real-Time Interactive Data Exchange Architecture
Yousef E. Rabadiand Joan Lu (2017). Ontologies and Big Data Considerations for Effective Intelligence

(pp. 327-412).
www.irma-international.org/chapter/building-a-secured-xml-real-time-interactive-data-exchange-architecture/177396

Recent Progress in Image and Video Segmentation for CBVIR

Yu-Jin Zhang (2009). Encyclopedia of Information Science and Technology, Second Edition (pp. 3224-
3229).

www.irma-international.org/chapter/recent-progress-image-video-segmentation/14053

Systems Requirements and Prototyping

Vincent C. Yen (1997). Cases on Information Technology Management In Modern Organizations (pp. 107-
120).

www.irma-international.org/chapter/systems-requirements-prototyping/33463

Cluster Analysis Using Rough Clustering and k-Means Clustering
Kevin E. Voges (2005). Encyclopedia of Information Science and Technology, First Edition (pp. 435-438).

www.irma-international.org/chapter/cluster-analysis-using-rough-clustering/14276

Knowledge Management with Partners in a Dynamic Information Environment

Juha Kettunen, Jouni Hautalaand Mauri Kantola (2009). Encyclopedia of Information Communication
Technology (pp. 503-509).
www.irma-international.org/chapter/knowledge-management-partners-dynamic-information/13398



http://www.igi-global.com/article/impact-information-centers-end-user/50913
http://www.irma-international.org/chapter/building-a-secured-xml-real-time-interactive-data-exchange-architecture/177396
http://www.irma-international.org/chapter/recent-progress-image-video-segmentation/14053
http://www.irma-international.org/chapter/systems-requirements-prototyping/33463
http://www.irma-international.org/chapter/cluster-analysis-using-rough-clustering/14276
http://www.irma-international.org/chapter/knowledge-management-partners-dynamic-information/13398

