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Abstract

Authors discuss and present an informationliqgy&ramework from the literature on datad information quéty. They identify important informa-
tion quality competencies derived from the framework. Two recent Information Systems (IS) curriculum models are exarainddédttz=extent
to which they include these competencies. The result is a documentation of the gap between the two IS curriculum modésraatdhejuality
needs of organizations. Authors suggest ways as to how to close this gap and improve informétideaprangand learning.
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. ity and relevance as it relates to the context of the information
Introduction consumers’ tasks (Wang and Strdig96; Stong, Lee and

Poor data and information quality can have a significant nega/ang 19970).
tive impact on organizations’ success. Consequently, organi- . . -
zations are implementing programs to improve data quality tdew IS professionals, however, have received formal training

achieve competitive advantage (Redman 1995: 1996). Such " specific technique_s to maintain and improve information
improvement programs are critical for the development and duality. What techniques they aregat are often presented

maintenance of data warehouses, which are beittgipu in an ad hoc way as part of technical IS courses. For example,
organizations to improve customer service and managerial ey may learn about concepts such as entity integrity and
decision making. Without proper data titygprocesses, the referential integrity that contribute to information quality.

data warehouseillvbegin to accumulate “dirty data” (Garcia ) , . ) . .
1997). The important issue @fformation quality (IQ) is not ad-

dressed directly in most IS curriculum models. IS curricula in
most universities give it little attention and leave the teaching
information) go beyond accurate and factually correct data. ©f IQ 1O individual faculty preferences and initiatives. At best,
Information consumers expect the information custodians (IS!S Students are exposed to topics that impact 1Q, but they are
professionals responsible for managing the organization's daf@t €quipped with a broad understanding of the principles
and information resources) to provide systems (1) that are P€hind measuring, analyzing and improving IQ in an organi-
responsive, (2) that deliver relevant and easily interpreted inZation. Further, IS students do not receive instruction on the

formation, (3) that provide flexible, easily aggregated, and ovefall role of IQ in the design and implementation of infor—
easily manipulated data, and (4) that are secure and robust mation systems, databases, and data warehouses (Mathieu and

enough to prohibit accidental or intentional data corruption Khalil 1997). This comes at a time when IS professionals are
(Mathieu and Khalil 1997; Sing, Lee and Want997a). As increasingly becoming responsible for their organization’s 1Q.
a consequence, IS professionals must seek not only to im-

prove data accuracy, but also to ensure information accessi

The expectations of information consumers (people who use

piihere appears to be a mismatch between the needs of organi-

zations for delivering high-quality information to information
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Teaching Information Quality

A Model of Information Quality

High quality information is information that is fit for use by
information consumers (Strong, Lee and Wa8§7b). This
definition follows directly from the standard fithess-for-use

product qualityaspect of information addresses the tangible
measures of freedom from errors, completeness, and consis-
tency whereas theervice qualityaspect of IQ addresses the
intangible measures of ease of manipulation, security, and
accessibility of the information to consumersoryg the qual-

Conforms to Meets or Exceeds
Specifications Consumer Expectations
Product Sound Information Useful Information
. IQ Dimensions: IQ Dimensions:
Qua“ty *  Free-of-Error » Appropriate Amount
* Concise Representation * Relevancy
» Completeness * Understandability
» Consistent Representation * Interpretability
*  Objectivity
Service Dependable Information Usable Information
. IQ Dimensions: IQ Dimensions:
Qua“ty » Timeliness » Believability
»  Security *  Accessibility
» Ease of Operation
* Reputation

Table 1: The PSP/IQ Model (Kahn and Strong, 1998)

definition for products and services (Demit@86; Juran and
Gryna 1988; Figenbaum 1991). Thetuct and Service Per-
formance Model for Information Quality (PSP/IQ Model),
shown in Table 1, captures the key quality aspects that are
relevant to delivering high-quality information (Kahn and
Strong1998; Kahn, Sting and Wang Forthcoming). It opera-
tionalizes the general fithess-for-use definition of 1Q.

ity-performance axis;onforms to specificatioreddresses the
goals of information producers and IS professionals as cap-
tured in information and systems specificatiovisets or ex-
ceeds consumer expectatiaaptures the view that informa-
tion must be useful to the tasks of information consumers.

The quadrants of the PSP/IQ model provide a view of 1Q that
is meaningful to decision-makers. Témund informationor

The PSP/IQ Model is based on constructs from two traditionadoundnesgjuadraniproduct quality/conforms to specifica-

disciplines. The first is that of total quality management in
which two views of quality performance goals are prevalent:

tions) captures the concept of the basic characteristics needed
to consider information to be of high quality, e.qg., being accu-

quality as conformance to specifications and quality as meetrate, complete, and free-of-error. For example, a database with
ing or exceeding consumer expectations (Reeves and Bedna®9% accuracy and completeness of inventory information

1994). The saand discipline is that of marketing which dis-
tinguishes between product djtyaand service quality, e.g.,
(Zeithaml, Berry and Parasuraman 1990). Botidpet and
service quality are important aspects of 1Q.

would have high quality for this quadrant. Tdependable
information or dependabilityquadran{service qual-
ity/conforms to specificationspptures the concept of the
basic characteristics needed to consider the delivery of infor-
mation to consumers to be of high quality. For example, if

The PSP/IQ model consists of four quadrants that capture hawensumers regularly receive inventory information in a timely

well organizations produs®undandusefulinformation
products and delivatependablendusableinformation ser-
vices to information consumers. These four quadrants are
formed from two rows, product and service lgyaand two
columns, conforms to specifications and meets or exceeds
customer expectations. Along the product-service axis, the
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manner, then the basic service specifications for the informa-
tion product are met.

Theuseful information or usefulnessquadran{product qual-
ity/meets consumer expectationaptures the concept that an
information product can only meetf@ed consumer expecta-
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tions if it is useful and relevant for consumers’ tasks. For ex- Ensuring that the information producedigefulto consumers
ample, if consumers need inventory information broken downis a standard topic for IS majors in both systems analysis and
by warehouse location, then the inventory information prod- design courses and in data management courses. Rapid proto-
uct is only of high quality if this brédown exists. Thes- typing is a technigue that helps users determine the usefulness
able informationor usability quadran{service quality/meets and usability of the ensuing information system. System de-
consumer expectationsgptures the concept that an informa- velopment courses with an implementation project typically

tion service can only meet/exceed consumer expectations if include rapid prototyping. Thesability of the information is
information consumers can easily and conveniently acquire more difficult to place in the curriculum. Usability includes

and tailor that service to their needs. For example, consumerthe ability to easily access and manipulate information as

must be able to use the query language provided to retrieve needed for tasks. The usability of information may be ad-
easily the specific inventory information they need to make dressed in a general way in management courses or IS case

effective decisions. courses. It may also be apparent in courses addressing reengi-
neering, and process and task improvement. Courses on ex-
The Model’s Implications ecutive or decision support systems may addresslitisab
issues.

for Teaching and Learning 1Q

The PSP/IQ Model can be used to structure what students T0 improve the quality of organizational information, many
should be learning to improve information tityein an or- skills are required. Afibugh some of theseibik are primar-
ganization. First, consider tpeoduct-service axisTo under- ily addressed in courses for IS majors, important concepts
stand this axis, students must know the characteristics of ~ such as products and services, TQM, dependable delivery, and
products and how they differ from the characteristics of ser- information usefulness and usability are topics delivered in
vices. This is the foundation for understanding how to deliverthe required courses for all management students. 1S majors
high-quality ppducts and how to deliver high-dita ser- need all these skills, as they becomgaasible for the qual-
vices. These product and services topics can be found in in- ity of an organization’s data and information resources.
troductory marketing textbooks and are covered in introduc-

tory marketing courses. Marketing texts, however, pay littte Many factors influence what students are ultimatelgita
attention to information as a product or as a service. Thus, thidost directly, these factors include the curriculum at the uni-

dual character of information as both a product or service is Versity, the instructor, and the textbook and other materials.
not covered. Curriculum models, accreditation requirements, and

characteristics of the student body in turn influence these.
Next, consider thquality performance axiConformingto ~ Curriculum models play a key role in promoting the revision
specifications and meeting or exceeding customer expecta- and modernization of university curricula and the revision of
tions are TQM topics, which are typically found in an opera- textbooks to support new curricula.
tions or management course, or separate short modules on
quality and TQM. While operations courses cover some as- Data and Information Quality
pects of services, TQM is still largely focused on manufactur- ; i
ing. Itis doubtful that TQM applied to information as a prod- in IS Curriculum Models
uct and as a service is covered in any part of the general mab}pdated IS curriculum models enable academic communities

agement curriculum. to maintain programs that are consistent both with employ-
ment needs of the business community and with the body of
Finally, consider the four cells in the PSP/IQ Modelr&i IS knowledge. Model IS curricula also provide for administra-
Information, Dependable Information, Useful Information, tive awareness regarding resources, course offerings, comput-
and Usable Information. Produciagundinformation is a ing hardware, software, and laboratory resources needed for a

primary focus of a course on data management, which is usuviable program. IS professionals that hire students graduating
ally required for undergraduate IS majors. Delivedegend-  from programs following a curriculum model have a better
ableinformation has elements of IS as well as operations.  understanding and appreciation for each student’s knowledge
Timely and dependable delivery is a logistics topic, although base.

delivering information is probably not included in courses

covering logistics. Another aspectd#pendablénformation

is security. Techniques for secure information, especially in a

database, are covered in the data management course required

of all IS majors. Information security is also a topic in the

data communications and network management course(s).
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be weak in addressing a key purpose of developing a system,
The 1S’97 Curriculum Model the delivery of sound, dependable, useful, and usable informa-
tion. As long as the curriculum model focuses on systems,
rather than information, information quality is likely to play a
i X minor role. Furthermore, the 1S'97 model is a general model,
& Longeneckerl997, hitp://www.acm.org/education/curric- \yqring equally well in management, computer science, or
ula.html). Itis the first collaborative curriculum effort of the ;.4 strial engineering programs. Marketing, operations, and

ACM, AIS, and AITP (formerly DPMA) societies. The IS'97 - 1) courses typically required in management schools are
model provides curriculum gwdellne_s for gndergraduate Pro- critical for understanding how to deliver high-diaginforma-
grams in Information Systems, and is designed to prepare i to information consumers.

graduates to function in entry-level information systems posi-
tions with a basis for continued growth. There are ten IS
courses (1S'97.1- 97.10) in the model, as shown in Table 2.

IS’97 is the latest output from model IS curriculum work that
began in the early 1970s (Davis, Game, Couger, Feinstein,

IS’97 Curriculum Model The Information Resources Management
Curriculum Model (IRMCM)
IS'97.1 Rundamentals of Information Systems IRM1 IRM Principles
IS’97.2 Personal Bductivity with IS Technology IRM2 Information Systems Technology
IS'97.3 Information Systems Theory and Practice IRM3 Algorithm Concepts & Information Management
IS'97.4 Information Telenology Hardware and Software IRM4  Decision Support Systems
IS'97.5 Programming, Data, File and Object Structures| IRM5 Data Resource Structures & Administration
IS'97.6 Networks and Telecommunication IRM6 IRM Design and Implementation
IS'97.7 Analysis and Logical Design IRM7 Communicationfifetogy and Information
Management
IS'97.8 Physical Design and Implementation with DBME  IRM8 Global Information Management
IS'97.9 Physical Design and Implementation with a IRM9 Executive Information Systems
Programming Environment

IS’97.10 Project Management and Practice IRM10 Seminar in IRM

All ten courses are required. IRM1, 2, 3, 5, and 6 are required.
Table 2: Courses in Two IS Curriculum Models

The 1S'97 Model Curriculum places a significant emphasis OnTh Inf tion R M t
quality. In particular, it emphasizes quality in two areas: (1) /1€ !1formation kesources Manhagemen

principles of quality management (in 1S'97.3); and (2) soft-  Curriculum Model (IRMCM)

ware quality (in 1S97.7 and 1S'97.9). “Information quality” i The Information Resource Management (IRM) curriculum
mentioned only once (as a topical area in IS’ 97.1). This menyogel (IRMCM) was published in 1996 as a four-yemdler-
tion, though, has had some effect since new introductory IS graduate-level program (IRMA 1996, http:/Aww.irma-

texts sometimes mention information quality in their introduc-jnternational.org/crcim919.htmi). It is the result of a joint ef-
tory chapter. Precision and representation, as two informatiog, by the Information Resources Management Association
quality charact_eristics, are emphasized for coverage in IS’97(ﬁQM A) and the Data Administration and Management Asso-
(the programming course). ciation (DAMA). Its purpose, as stated in the executive

L ) . , summary is:

Surprisingly though, data and information bityas not in-
cluded among the proposed topical areas 918 (the data- The intention of this curriculum is to prepare students to under-
base course). Thus, according to this curriculum model, data Staﬂd tlhe ,Concepts Céf infOfdmation resources magagement ?Ind

. . . . H HE H technologies, methods, and management procedures to collect,
and information quality IS., not percglved to .be a critical _Issue analyze and disseminate information throughout organizations
that must be addressed in the design and implementation of in order to remain competitive in the global business world (p.
information systems and databases. This contrasts with the 1).
initiatives of individual faculty that are including data and

information quality topics in database management courses. With this focus on “collect, analyze, and disseminate informa-

tion, ” it was anticipated that the IRMA/DAMA curriculum
The 1S'97 curriculum model focuses on information technol- Model would be more consistent with the PSP/IQ model than
ogy and systems development and deployment. It appears 1¢S97.
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According to IRMCM, knowledge of the use of hardware anddents need to understand systems development, but they also
software in itself is insufficient for an effective MIS profes- need to understand that the purpose of developing a system is
sional. With only this knowledge, students would leave busi- to deliver information to those who need it. To the extent that
ness programs without an appreciation of information man- these courses currently cover the delivery of high-quality in-
agement. IRMCM focuses on information as a strategic or- formation, the focus is on the product lifyeaspects rather
ganizational asset and focuses on the acquisition and applicéhan the service quality aspects.
tion of information. This focus on information is intentional;
the developers of the IRMCM believe that IS curricula place In addition to learning to manage the systems development
too much focus on systems and technology. lifecycle, IS majors must also have the skills necessary to im-
plement and manage |1Q improvement programs. Clearly, gen-
Similar to 1S'97, the IRMCM model pposes ten courses for eral managers will not be the implementers of specific 1Q im-
an undergraduate degree in IRM, as shown in Table 2. A repprovement programs. IS students should be exposed to a
view of the content of the courses reveals that several coursesore detailed elaboration of the general IQ concepts and to
include some information quality or TQM concepts. For ex- detailed methods and techniques to achieve higlityira
ample, IRM1, has “information quality and control,” “data vs. formation. They should also understand the need for IQ im-
information, " and “data security and control” as topical areagrovement goals to fit the objectives of the organization and
but they represents only 5-10% of the course content. IRM2 the need for integrated, cross-disciplinary management of
builds on IRM1 and includes some information quality topics information production, storage, and use processes. This un-
such as privacy of information. Additionally, TQM is in- derstanding should include both the product and service as-
cluded as one of the proposed topics for IRM6, but at less  pects of information.
than 10% of the total coverage. IRM5 is a typical database
management course for management students. IRM6, whichSince these are managerial concepts, a logical place in the
follows IRM5 in the curriculum, is a systems life-cycle coursecurriculum to cover the management of information quality
from analysis through implementation. improvement is in a senior-level IS management course. Both
curriculum models include such a course, 1S'97.10 and
The IRMCM is designed as a major within a management IRM10. 1S'97.10 focuses entirely on managing systems de-
school. In adiion to the IRM courses, students take market- velopment. It could also include the management of informa-
ing and operations courses where they are likely to cover  tion delivery and information quality improvement. IRM10
more material on TQM and general quality concepts. The covers information flow processes and information manage-
TQM and quality concepts in the IRM courses can be viewednent topics, as well as integration of technology and informa-
as applying these general concepts to information and infor- tion topics. It is, however, an elective.
mation systems.
A key difference between the two curriculum models is that
Using PSP/IQ Concepts the IRMA/DAMA model assumes that it is a major within a

. . business or management curriculum. Specifically, IRM1 is
for Assessmg the Curriculum Models designed as the IS core course required of all management

The PSP/IQ model provides a frameworkdaderstanding students. The 1S'97 curriculum makes no such assumption.
the needs of organizations for sound, dependable, useful, an@ll students when they graduate will be making decisions
usable information. It focuses on information and its deliveryusing information, and they should be aware of issues about
not on systems. The important issue for students to under- the quality and validity of this information.

stand is that technology is a method for delivering high-

quality information; teknology is not the end goal. Specifi-  The nature of the surrounding curriculum is important be-
cally, a system is not the deliverable, the information is. Of cause in management curricula, the required IS course is usu-
the two IS curriculum models, the model developed by ally taught at the junior level, with some introduction to pro-
IRMA/DAMA is closest to a focus on information and its ductivity tools at the freshman level. In contrast, the required
quality, rather than on systems development. In contrast, thecourse in liberal arts curricula is designed for the freshman or

1S'97 curriculum model has more of a systems development Perhaps the sophomore level. The content of a junior level
focus rather than information delivery. course is very different from the content of a freshman level

course.

Both curriculum models include systems development

courses. To improve students' understanding of the principleghe introductory courses in both curriculum models include

for measuring, analyzing, and improving information quality guality management concepts. This is the logical place for

in organizations, systems and database development coursegeneral IQ concepts and awareness in the undergraduate cur-
must place more emphasis on high-quality information as theficulum. In a management curriculum, this integrates IQ con-
end goal, rather than a working system as the end goal. Stucepts with other principles of information systems with the
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enterprise as the context. Both curricula present quality in the Recommendations

context of total quality management. This covers the columns . . . .
in the PSP/IQ model, but not the rows. The following recommendations are made for improving IS

curricula so that undergraduates have tlilssiecessary for
The rows of the PSP/IQ model, product liflyand service understanding information glity issues and for measuring,
quality, are typical topics in a marketing course. Thus, IS  analyzing, and improving the quality of information delivered
majors and minors are likely to be exposed to these topics if to information consumers.
the IS curriculum is embedded in a management curriculum. ,
Liberal arts curricula are unlikely to cover such topics. Fur-
thermore, information quality dimensions in the service qual-
ity row, especially those related to dependable delivery of
information, include aspects of process control and account-
ability. Process control and quality control are typineLlis-
trial engineering or operations management topics, which may
be covered in a management curriculum. Accotilittabnd
responsibity for control are typical managerial ammting
topics, which are part of management curricula but not liberal
arts curricula.

The required introductory course for all management ma-
jors should include information gllity concepts and
awareness, in addition to total quality management.
Database and systems development courses must add a
focus on high-quality information as the deliverable,
rather than the implied focus of a system as the deliver-
able.

Senior-level IS managerial-oriented courses should in-
clude topics about managing an information quality im-
provement cycle.

» Topics such as information as a product and service, man-
agement and quality control of information processes,
should be covered in non-IS courses, such as marketing,
managerial accounting, and operations.

Currently, the inclusion of 1Q related topics is often based on
individual faculty initiatives to communicate to students some
practical results from faculty research. In terms of the PSP/IQ

model, faculty initiatives still primarily focus on theopluct *  Existing textbooks for database management, systems
aspects of information quality rather than the service aspects. analysis and design, introduction to information systems,
The more critical issue, however, is to examine whatilsl and other relevant management courses must be modified
be taught in both the IS curriculum and the management cur-  t© Support the topics identified above.

riculum about 1Q. e For IS curricula outside of management programs, the

information quality aspects included in marketing, mana-

: gerial accounting, and operations courses need to be cov-
Conclusion ered, probably in a senior IS capstone course.
There appears to be a mismatch between the information qu
ity (IQ) needs of organizations and the IQ skills of IS gradu-
ates. The two IS curriculum models reviewed here do little to
address this mismatch. While individual faculty initiatives
have included 1Q skills in data management courses, a
broader approach to including IQ in the curricula is necessar
to provide the 1Q skills organizations need.

% ensure that students acquire these skills, it is important to
educate the educators about data and information quality.
Typical methods of diffusion of new information to educators
are changes in textbooks and published research papers. Thus,
the 1Q content of relevant textbooks must be increased. We
¥ampled 28 recently published database, systems analysis, and
introductory IS texts provided to the authors by publishers for
evaluation for use in courses. Less than one-third mentioned
quality in any way. One text discussed data quality, one in-
formation quality. While general quality references are

robably more common in introductory marketing and opera-

General concepts of IQ as embedded in the Product Service
Performance Model for Information Quality (PSP/IQ Model),
and the management of an IQ improvement cycle, should be
taught to all management students: IS majors need a more i ons textbooks, they are unlikely to mention data or informa-
depth treatment of these concepts in an IS management course, quality.

as well as detailed techniques for measuring, managing, and
improving 1Q in database and systems analysis and design

There are also approaches for educating the educators. Edu-
courses.

cators can attend an IQ-oriented panel at a conference, such as

. . ) the IRMA and the ICIS conferences. Panelists often provide
Such changes in the IS curriculum would provide both IS ma- P

; ) i recommendations based on their experiences, which may be
jors and management St%’def“s with .the concepts and .Sk'"S tQ}Iirectly applicable to educators. On the other hand, the edu-
meet the needs of organizations for improved information

: . ., cational environment of the panelists may differ substantially
quality. These changes, however, will need to become wide-

d with i h IS books for | from that of other educational institutions. At such general
spread with corresponding changes to 15 textbooks for intro- conferences, only one panel or session on information quality
ductory, database, systems analysis and design, and mformqﬁay be included

tion management courses.
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Another approach for educators is to attend a conference onKahn, B. K., & Strong, D. M. (1998). Product and Service Performance

IQ such as the annual |nf0rmat|0n Monference (Wang Model for Information Quallty An Updatd_998 Conference on
1996; Stong and Kahri997; Chengalur-Smith and Pipino Information Quality.Cambridge, MA: Massachusetts Institute of
. ’ Technology.

1998). At this conference, all presentations focus on informa-

tion quality research and practice. Educators can discuss iNKahn, B. K., Strong, D. M., & Wang, R. Y. (Forthcoming). Information

formation quality topics with presenters and participants and  Quality Benchmarks: Product and Service Performance. Communi-
apply what is learned in their courses. For an educator whose cations of the ACM

research interests are not related to information quality, a
three-day off-site commitment to information quality topics ~ Mathieu, R., & Khalil, O. E. M.1997). Teaching Data Qlity in the

may be unreasonable. Also, the educator could take a special- Undergraduate Database Course. 1997 Conference on Information
ized course such as the annual Total Datdipidanage- Quality. Cambridge, MA: Massachusetts Institute of Technology.
ment summer course at MIT. This provides the most detail
and provides materials that can be directly incorporated into
one or more courses. It is also longer and more expensive

than the information quality conference. Redman, T. C. (1996). Data Qitafor the Information AgeNorwood,
MA: Artech House.

Redman, T. C. (1995). Opinion: Improve Data @udor Competitive
Advantage. Sloan Management Review, 362107.
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