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Abstract

An international standard has now been established for evaluating the quality of software products.

However there is no equivalent standard for evaluating the quality of conceptual models. While a range

of quality frameworks have been proposed in the literature, none of these have been widely accepted in

practice and none has emerged as a potential standard. As a result, conceptual models continue to be eval-

uated in practice in an ad hoc way, based on common sense, subjective opinions and experience. For con-
ceptual modelling to progress from an ‘‘art’’ to an engineering discipline, quality standards need to be

defined, agreed and applied in practice. This paper conducts a review of research in conceptual model qual-

ity and identifies the major theoretical and practical issues which need to be addressed. We consider how

conceptual model quality frameworks can be structured, how they can be developed, how they can be

empirically validated and how to achieve acceptance in practice. We argue that the current proliferation

of quality frameworks is counterproductive to the progress of the field, and that researchers and practitio-

ners should work together to establish a common standard (or standards) for conceptual model quality.

Finally, we describe some initial efforts towards developing a common standard for data model quality,
which may provide a model for future standardisation efforts.
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1. Introduction

1.1. Conceptual modelling

Conceptual modelling is the process of formally documenting a problem domain for the pur-
pose of understanding and communication among stakeholders [118]. Conceptual models are cen-
tral to IS analysis and design, and are used to define user requirements and as a basis for
developing information systems to meet these requirements [131]. More generally, they may be
used to support the development, acquisition, adaptation, standardisation and integration of
information systems [82]. Conceptual modelling may be used to define user requirements at sev-
eral different levels:

• Application level: an application-level model defines requirements for a specific information sys-
tem and provides the basis for developing or acquiring a system to meet those requirements [6].

• Enterprise level: an enterprise model defines information requirements for a whole organisation
and provides the basis for enterprise-wide management of data or business processes [117].

• Industry level: a reference model defines information requirements for an entire industry and
provides the basis for industry-wide standardisation and development of generic software solu-
tions [2,39].

Conceptual modelling naturally belongs as a subdiscipline of requirements engineering (as con-
ceptual models are used to define user requirements) and software engineering (as conceptual
models are used to develop, acquire or modify information systems). Some might argue that con-
ceptual models are not necessarily used to develop systems and should be evaluated as represen-
tations of the ‘‘real world’’ [131]. This paper takes the critical-realist view that conceptual
modelling is a design discipline and that conceptual models are design artifacts used to actively
construct the world rather than simply describe it [59,120]. In practice, almost all conceptual
models are used directly or indirectly to develop, acquire or modify information systems.

1.2. Why conceptual model quality is important

The traditional focus of software quality has been on evaluating the final product [9,126]. How-
ever empirical studies show that more than half the errors which occur during systems develop-
ment are requirements errors 1 [37,73,85]. Requirements errors are also the most common
cause of failure in systems development projects [37,121,122]. The cost of errors increases expo-

1 A requirements error is defined as where the requirements specification does not match actual user requirements. A

design or implementation error is defined as where the design or implementation does not match the requirements

specification [73].
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