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INTRODUCTION
Currently, there are a large number of IS success measures from

which to choose. However, little research has been devoted to IS success
dependent variable comparisons or to a better understanding of the IS
success construct. Indeed, most of the existing instruments were devel-
oped through interviews and questionnaires and from scales derived from
other scales (Shirani, Aiken, and Reithel, 1994). While this approach
has an intuitive appeal, a sound theoretical basis for including question-
naire items is often lacking. The result of this is that many dependent
variables continue to overlap in conceptual space leading to misinter-
pretation and confusion.

In order to address these concerns with construct validity, we first
develop a theoretical rationale to more precisely specify the IS success
construct. In this way, we address issues of construct validity through an
examination of face validity and content validity. This approach is
definitional in nature – it assumes you have a good detailed definition of
the construct and that you can check the operationalization against it
(Trochim, 1999). Issues of content validity have plagued many existing
dependent measures because of a lack of precise definitions for IS suc-
cess.

After detailing our conceptual understanding of the IS success con-
struct, we compare and contrast two pervasive IS success measures:
Perceived Usefulness and Information Quality. Next, we critique the
dimensions of the DeLone and McLean model using this basic defini-
tional framework.

Understanding IS Success
What does it mean to produce a successful information system? In

broad terms, we define a successful IS as follows:

A successful information system is a tool that is used in an efficient
way to enhance an organization’s value or profitability without
unduly impacting workers’ quality of life.

To elaborate on this definition of IS success we further define the
following important terms:

A tool is - … anything that is used as a means of accomplishing a
task or purpose (Random House, Webster’s College Dictionary).

An information system, for the purposes of measurement and re-
search on systems development, is the technical artifact, both software
and hardware, which is constructed for use as a tool for workers to help
in task accomplishment and organizational decision making.

A system is a purposeful entity comprised of interdependent com-
ponents, which is unified by design to accomplish one or more

objectives (Kast and Rosenzweig, 1972; Luchsinger and Dock,
1977.

The above definitions allow us to set the groundwork to clearly and
precisely define the conceptual space that comprises information sys-
tems success. Specifically, the use of the systems approach, or general
systems theory, is essential as a framework since there are many ways to
view an information system in an organization. One must clearly define
this conceptual space before one can derive measurement scales to as-
sess it. Specifically, we are concerned with the definition of two system
concepts:

(1) The components of the information system, and
(2) The boundary of the information system.

The definition of system components and boundary is determined
by the researchers conceptual viewpoint which is comprised of: (1) their
implicit metaphor of an information system, or mental model, and (2)
their viewpoint of the context of information system use.

The Information System as a Tool Perspective
If one agrees with the notion that an information system is a tool,

then how does one compare two different tools or how does one judge a
tool superior to another? Consider the case of a jackknife versus an axe.
Which tool is superior? Naturally it depends on the situation or context.
If the situation calls for “chopping down a tree” then the axe is defi-
nitely superior because it can work effectively. In this context, a jack-
knife will not work (not in your lifetime). Therefore, the axe is superior.

Keeping the current context, which tool is better: the axe or a
chainsaw? In this case, both tools can effectively accomplish the task.
However, clearly the chainsaw will work much more efficiently for the
user. Therefore, the chainsaw is judged to be superior. However, one
must also examine the user of the tool in addition to the context of use.
For example, in most cases a shovel can work as effectively as a “snow
blower” for clearing snow from a driveway (except for narrow areas),
but certainly not as efficiently. However, some users may actually pre-
fer the shovel because the “snow blower” may be too heavy, difficult to
operate, or otherwise cumbersome (e.g., My wife finds the “snow blower”
too difficult to operate).

The information system as a tool perspective is utilized by Davis
(1989) in his information systems success measure that uses Perceived
Usefulness as the dimension that assesses how well the information
system helps the user to accomplish task or job responsibilities (i.e.,
how effective the tool is). Davis’s Ease of Use dimension captures how
efficiently the user uses the IS tool to accomplish job and task responsi-
bilities.
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The information system as a tool perspective or metaphor high-
lights two important facets of assessment. First, tools are assessed using
efficiency and effectiveness criteria. Second, how effective and effi-
cient tools are used depends upon contextual factors such as the user, the
task, and the environment of use.

The Information System as a Factory Perspective
(Product oriented view)

How can we compare the quality of products produced by two
different companies? Consider two different automobile companies. We
examine the quality of the product produced by asking the consumers to
rate the automobiles’ attributes such as comfort, acceleration, handling,
and aesthetics. We can apply the same approach to information sys-
tems. The information system is the factory and the product produced
is the information. Users can then assess the attributes of the informa-
tion produced.

Doll and Torkzadeh’s End User Computing Satisfaction (EUC) in-
strument and measures of Information Quality are examples that use
this product or factory metaphor (See Table 1).

COMPARING THE INFORMATION QUALITY VERSUS
USEFULNESS PERSPECTIVES

Comparing the Metaphors
In order to help address the question – “Which metaphor or instru-

ment is better or more appropriate for information systems success
measurement?” we present a hypothetical, Executive Information Sys-
tem that produces or displays information to users in each of the follow-
ing information categories: revenue, expense, market, and environmen-
tal data (Table 2). Since the EUC instrument questionnaire items solicit
feedback on the system’s overall data quality by information attribute
category, respondents are essentially summarizing the system’s overall
data quality. As can be seen in Table 2, a respondent may rate the
content of the system’s data as good or high, but it does not necessarily
mean that all of the data item categories necessarily score high on
information content. For example, certain expense items may lack

appropriate content, while the system overall has good information
content. Table 2 also shows in a similar way that the revenue informa-
tion may be poor on accuracy, while overall the system in general is
rated as good on accuracy.

When one evaluates the system as a whole using these two instru-
ments (Usefulness and Information Quality), it is shown that it is pos-
sible to score high on End User Computing satisfaction or Information
Quality, while the system overall is rated as less than useful. The major
theoretical shortcoming with Information Quality as a dependent mea-
sure is that the quality of the information is simply a sub-goal of this
system. The major or primary goal is to have an information system
that helps the user to accomplish task or job responsibilities. In this
example, providing high quality data for each of the particular catego-
ries is a necessary, but not sufficient condition for a useful information
system.

Context of Use
Figure 1 compares Perceived Usefulness and Information Quality

dimensions of IS success using systems theory to highlight where the
dimensions are focused in terms of context of use and outcomes or
objectives. In the case of information quality, the focus is on the output
generated by the technical artifact (i.e., the software and hardware sys-
tem). In this case, the system of interest is the technical artifact itself
and therefore the output generated by this system (viewed as a product
with attributes) is then input into the next system (the user, decision
maker or worker who operates within the organizational system). In the
case of Perceived Usefulness, the system of interest is larger in scope,
and the components consist of the technical artifact, the interface, the
user, the organizational structure, and the task to be performed. In this
larger or expanded definition of the system, the goal is to produce a high
quality decision or to perform a task. Note that this expanded view of
the system corresponds with Leavitt’s (1965) view of system imple-
mentation where the components of organizational structure, task, tech-
nology, and user must all fit together in order for technology implemen-
tation to be successful.

The design implications for these two system definitions are dra-
matically different and will impact the development process (Garrity,
2002). In the case of the Information Quality focus, designers need only
be concerned with designing technical artifacts that produce high quality
information for the problem domain. However, in the case of perceived
usefulness, designers are concerned with producing a technical artifact
that helps achieve the goals of allowing users to make better decisions
and to perform organizational tasks and job support. Certainly, the
second system definition requires a broader understanding of the prob-
lem domain since from a tools perspective a properly designed system
(tool) must fit its environment and the user/problem context. The dis-
tinction between the two definitions is subtle, yet important. In the case
of information quality as a dependent measure, the problem is that
information is simply an important sub-goal, but not the end goal itself.

The notion that the information system is also a component of
the organizational system parallels Alter’s (1999) view of organiza-
tional systems being composed of (1) information systems or technical

 
Content Dimension 
 Does the system provide the precise information you need
 Does the information content meet your precise needs? 
 Does the system provide reports that seem to be just abou

exactly what you need? 
 Does the system provide sufficient information? 
 
Accuracy Dimension 
 Is the system accurate? 
 Are you satisfied with the accuracy of the system? 
 
Format Dimension 
 Do you think the output is presented in a useful format? 
 Is the information clear? 
 
Ease of Use Dimension 
 Is the system friendly? 
 Is the system easy to use? 
 
Timeliness Dimension 
 Do you get the information you need in time? 
 Does the system provide up-to-date information? 

Table 1: Items Measuring End User Computing Satisfaction

Data Items Content Accuracy Format Timeliness Ease 
of 

Use 

Usefulness? 

Revenue  Bad    No 
Expense Bad     No 
Market    Bad  No 

Environmental   Bad   No 
       

Overall, data 
quality is: 

Good Good Good Good Good  

 

Table 2: Evaluating Information Quality

Information Attributes for a Hypothetical Executive Information System
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artifacts, and (2) the work system of which the information system is a
part. According to Alter, focusing on the information system (or tech-
nology) “… without looking at the work system may be cleaner and may
build more directly on past IS research, but it may not be the direction of
maximum value.” (p. 52).

CRITIQUING DELONE AND MCLEAN’S DIMENSIONS OF
INFORMATION SYSTEMS SUCCESS

The DeLone and McLean (1992) model of Information System
Success is the result of a comprehensive literature review of information
systems success measures, a categorization of these measures into six
constructs, and the modeling of these constructs into a network of
interrelationships. Thus the development of their model was a direct
result of categorizing existing measures. The problem with this ap-
proach at model development is that many of the researchers who
developed success measures upon which their model is derived, are using
inconsistent system definitions and are building measures from different
and sometimes incompatible conceptual viewpoints. We summarize
potential problems with each of the success constructs of the DeLone
and McLean model below.

Information Quality
As discussed earlier, the use of Information Quality as a dependent

measure assumes a product-oriented viewpoint (i.e., the factory meta-
phor) of information from an information system. While this approach
has some intuitive appeal and can be linked to communication systems
theory, when viewed from a systems approach, one can see that Infor-
mation Quality alone does not directly relate to information systems
success. In other words, achieving a high score on Information Quality
assessment does not necessarily indicate IS success or failure. It is pos-
sible for the user to rate the quality of the information as high, yet have

insufficient support from the information system for task accomplish-
ment or decision-making (See Tables 1 and 2 again).

System Quality
The primary problem with System Quality in the DeLone and

McLean model is that it is unclear what System Quality is. Is System
Quality the quality of the technical artifact or the computer/human
interface? Is System Quality meant to encompass a wider system bound-
ary such as the ‘work system’ as defined by Alter (1998)? If System
Quality is meant to include the work system then shouldn’t the quality
of the system be measured by determining whether or not the informa-
tion system has helped to accomplish the goals of the work system, such
as task processing or decision-making goals?

The term ‘system’ as defined under the system approach, is a set of
interrelated components, designed to accomplish one or more goals.
However, without clear and precise definitions researchers are left to
their own interpretations of systems, information systems and infor-
mation systems goals. Certainly, the boundary between technical arti-
fact and work system must be clearly indicated in order for information
system success construct development and for correct interpretation of
research results.

User Satisfaction
Many User Satisfaction measures are problematic for two major

reasons:
1. Measures do not address the definition of the system’s boundary, and
2. Measures are devoid of context and not linked to system’s goals.

Lack of System Boundary Definition
An example of a User Satisfaction instrument that does not explic-

itly consider the information system’s boundary is Baroudi and
Orlikowski’s (1988) short-form measure of User Information Satisfac-
tion1. Items for this instrument can be classified into three distinct
dimensions: (1) Assessment of the information product, (2) assessment
of the EDP staff and services, and (3) Assessment of knowledge and
involvement. In the second dimension, and with at least one question-
naire item from the third dimension, “Degree of EDP training provided
to users,” the boundary between the technical artifact and the service
provided by the organizational information systems department is miss-
ing. In other words, the technical artifact and the organizational unit are
considered to be a part of the information system itself. Naturally, such
a wide system boundary can create problems for researchers interested
in the successful development of information systems (technical arti-
facts) since an assessment of the support provided by an organizational
unit is included in the dependent variable. Indeed, this problem is espe-
cially apparent when researchers are studying how user participation or
involvement, organizational support and training and other indepen-
dent variables are correlated with the successful development of the
technical artifact or information system.

The boundary between independent and dependent variables in sys-
tems development studies is compromised using this measure. Research-
ers cannot use this instrument when conducting studies relating organi-
zational support and user involvement to information systems success.

Measures Not Linked to System’s Goals
In the DeLone and McLean model, Use of the information system

should lead to higher levels of User Satisfaction (and to more Use) and
User Satisfaction should then lead to Individual Impacts and then to
Organizational Impacts. Unfortunately, most User Satisfaction mea-
sures do not provide a direct, logical link between User Satisfaction and
Individual and Organizational Impacts. In other words, “precisely how
does a higher level of User Satisfaction relate to Individual and then
Organizational impacts?” In the case of Usefulness measures, a direct
link exists because these measures assess the usefulness of the informa-
tion system (technical artifact) toward a user’s job (Kim et al., 2003).
Since the organizational system is designed for the attainment of orga-
nizational goals via the attainment of organizational sub-goals (includ-
ing individual job goals), a logical link is established. However, question-

Figure 1: Information System Definition, Outcomes and Focus:
Comparing Usefulness and Information Quality Viewpoints on Success

 

Information 
System: Technical 
Artifact 

User, 
Decision 
Maker 

Information 

Decision, 
task 
performed 

Information 
Quality Focus 

Perceived Usefulness Focus: 
a. Task support satisfaction 
b. Decision support satisfaction. 

Business System

Measure Goal of IS: Rationale

Information Quality: Producing high Use of IS produces a product:
quality information This information product has

Attributes.

Perceived Usefulness: Providing support IS is a tool used to support
for business goals. Workers in tasks and

Decision-making.
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naire items that assess the accuracy, precision, completeness, or reliabil-
ity of output information (product) from an information system only
indirectly relate to the attainment of individual and organizational goals.

System Use
Lastly, System Use has long been criticized as a dependent measure

because the use of organizational systems is often mandatory for many
jobs. When use is voluntary, System Use can be used as one of a number
of indicators of information system success. In both the DeLone and
McLean model and the Garrity and Sanders (1998) model, System Use is
included and can be interpreted as a process in a process model of infor-
mation system success.

SUMMARY AND CONCLUSIONS
Although a number of information systems success instruments

have been developed, tested, and validated, there still exist problems and
logical inconsistencies among these dependent measures. The problems
and logical inconsistencies become apparent when viewed as factors in
descriptive, process models of success, such as the DeLone and McLean
model. The DeLone and McLean model is a valuable tool for describing
the ways in which information systems success has been measured, how-
ever, the model falls short as a comprehensive and accurate model of
information systems success. This paper has critiqued example depen-
dent measures from the various categories of the DeLone and McLean
model and has identified problems and inconsistencies based on researchers
inadequate attention to: (1) the underlying system definition, (2) the
system boundary, and (3) the context of use of the information system.
Existing dependent measures have fallen short because the conceptual
model upon which the measures are based is flawed. Specifically, success
measures grouped under Information Quality and System Quality di-
mensions have erroneously been focused exclusively on the technical
artifacts. The real world has fewer and fewer information systems whose
effectiveness can be evaluated totally separate from the work systems
they support (Alter, 1999).

This paper has shown that measures based on the viewpoint
that “IS are tools,” such as Davis’s Perceived Usefulness and Ease of Use
dimensions are superior to IS Success Measures based on the “Product
oriented view of IS and Information.” Information system success di-
mensions that are closely tied with the goals of IS are inherently supe-
rior and should be further explored by IS researchers.

ENDNOTE
1 Baroudi and Orlikowski’s (1988) User Information Satisfaction mea-

sure is by no means the only instrument that fails to explicitly define

the system’s boundary. We arbitrarily selected this one measure. In
addition, one should also note that this measure, developed over 15
years earlier, might be appropriate for some specific studies.

 REFERENCES
Alter, S. (1999a). The Siamese twin problem: A central issue ig-

nored by ‘Dimensions of information system effectiveness.’ Communi-
cations of the AIS, 2(20), 40-55.

Alter, S. (1999b). A general, yet useful theory of information
systems. Communications of the AIS, 1(13), http://cais.isworld.org/ar-
ticles/1-13/.

Baroudi, J.J. and Orlikowski, W.J. (1988). A short-form measure of
User Information Satisfaction. Journal of Management Information
Systems, 4(4), 44-59.

Davis, F.D. (1989). Perceived usefulness, perceived ease of use, and
user acceptance of information technology. MIS Quarterly, 13, (3),
319-340.

DeLone, W. and McLean, E. (1992). Information systems success:
The quest for the dependent variable, Information Systems Research,
3,(1), 61-95.

Garrity, E.J. and Sanders, G.L. (1998). Dimensions of information
systems success measurement. In Information Systems Success Mea-
surement, edited by Garrity, E.J. & G.L. Sanders, Hershey, PA: Idea
Group Publishing, 13-45.

Garrity, E.J. (2001). Synthesizing user centered and designer cen-
tered IS development approaches using general systems theory. Infor-
mation Systems Frontiers, 3(1), 107-122.

Kast, F.E., and Rosenzweig, J.E. (1972). General systems theory:
Applications for organization and management. Academy of Manage-
ment Review, 447-465.

Kim, Y.J, Garrity, E.J., and G.L. Sanders, “Success Measures of
Information Systems,” in Encyclopedia of Information Systems, Vol. 4,
edited by Hossein Bidgoli, Academic Press, San Diego, CA, 2003, 299-
313.

Leavitt, H.J. (1965). Applying Organizational Change in Industry:
Structural, Technological, and Humanistic Approaches. in Handbook of
Organizations. Edited by J.G. March, Chicago: Rand McNally.

Luchsinger, V.P., and Dock, V.T. (1977). In: An anatomy of sys-
tems in MIS: A managerial perspective 3-12.

Shirani, A., Aiken, M. and Reithel, B. (1994). A model of user
information satisfaction. Data Base, 25 (4), 17-23.

Trochim, W.M.K. (1999). Research Methods Knowledge Base, 2nd

Ed, http://trochim.human.cornell.edu/kb/measval.htm.



 

 

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/proceeding-paper/system-quality-information-

quality/31974

Related Content

Maturity for Sustainability in IT: Introducing the MITS
Martijn Smeitinkand Marco Spruit (2013). International Journal of Information Technologies and Systems

Approach (pp. 39-56).

www.irma-international.org/article/maturity-sustainability-introducing-mits/75786

Social Media Credit Scoring
Billie Andersonand J. Michael Hardin (2018). Encyclopedia of Information Science and Technology, Fourth

Edition (pp. 7140-7149).

www.irma-international.org/chapter/social-media-credit-scoring/184410

Information Systems Design and the Deeply Embedded Exchange and Money-Information

Systems of Modern Societies
G.A. Swanson (2008). International Journal of Information Technologies and Systems Approach (pp. 20-

37).

www.irma-international.org/article/information-systems-design-deeply-embedded/2537

Conflicts and Resolutions in Computer Supported Collaborative Work Applications
Mamdouh Babiand Wenbing Zhao (2015). Encyclopedia of Information Science and Technology, Third

Edition (pp. 567-575).

www.irma-international.org/chapter/conflicts-and-resolutions-in-computer-supported-collaborative-work-

applications/112370

Gene Expression Analysis based on Ant Colony Optimisation Classification
Gerald Schaefer (2016). International Journal of Rough Sets and Data Analysis (pp. 51-59).

www.irma-international.org/article/gene-expression-analysis-based-on-ant-colony-optimisation-classification/156478

http://www.igi-global.com/proceeding-paper/system-quality-information-quality/31974
http://www.igi-global.com/proceeding-paper/system-quality-information-quality/31974
http://www.irma-international.org/article/maturity-sustainability-introducing-mits/75786
http://www.irma-international.org/chapter/social-media-credit-scoring/184410
http://www.irma-international.org/article/information-systems-design-deeply-embedded/2537
http://www.irma-international.org/chapter/conflicts-and-resolutions-in-computer-supported-collaborative-work-applications/112370
http://www.irma-international.org/chapter/conflicts-and-resolutions-in-computer-supported-collaborative-work-applications/112370
http://www.irma-international.org/article/gene-expression-analysis-based-on-ant-colony-optimisation-classification/156478

