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| Withtheimrasing feus on

| earlydevelopment as a major factor

in determining overall quality,

| wmany researchers are trying 10

define what makes a good conceptual

model. Hwever, existing
frameworks ofien do little more
than list desirable properties. The
authors examine attempts 1o defime
quality as it relates 1o onceptual

| wodels and propose their oum

| framework, which includes a

| “ystematic approach to identifying
quality-improvement goals and the
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ost devel-
opers are recognizing that the quality
of the end product depends greatly on
the accuracy of the requirements spec-
ification and are concentrating more

on improving the carly stages of devel-
opment.

A conceptual model — any collection
of specification statements relevant to
some problem — is an important part of
carly development. Within the scope of
conceprual modeling i the requirements |
specification, as well as any additional ‘
knowledge not in the form of requirc-
menss.

‘Much has been written about the qual-

propose a framework that not only identi-
fies major quality goals, but gives the
means for achieving them.

Our framework has two unique fea-
tures:

# It distinguishes between goals and
means by separating what you are trying to
achieve in conceptual modeling from bow
0 achicve it. We have made the goals
more realistic by introducing the notion of
feasibility:

# Itis closely linked to linguistic con-
cepts because we recognize that modeling
is essentially making statements in some
language.
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Abstract

This paper conducts an empirical analysis of a semiot-
ics-based quality framework for quality assuring informa-
tion models. 192 participants were trained in the concepts
of the quality framework, and used it 10 evaluate models
represented in an extended Eniity Relationship (ER) lan-
guage. A randomised, double-blind design was used, in
which each participant independently reviewed multiple
models and each model was evaluated by multiple re-
viewers. A combination of quantitative and qualitative
analysis techniques were used 10 evaluate the results,
including reliability analysis, validiy analysis, interac-
tion analysis, influence analysis, defect pattern analysis
and task accuracy analysis.. An analysis was also con-
ducted of the framework’s likelihood of adoption in prac-
tice. The study provides strong support for the validity of
the framework and suggests that i is likely to be adopted
in practice, but raises questions about its reliability and
the ability of participants (0 use it 1o accurately identify
defects. The research findings provide clear directions for
improvement of the framework. The research methodol-
gy used provides a general approach 1o empirical vali-
dation of quality frameworks.

1. INTRODUCTION

1.1 The Importance of Conceptual Model
Quality

The traditional thrust of software quality assurance has
been 10 use “brute foree” testing at the end of the devel-
opment process [56]. However empirical studies show
that more than half the errors which occur during systems
development are the result of inaccurate or incomplete
requirements [30, 34]. Requirements errors are also the
most common cause of failurc in systems development
projects [54. 551

This suggests that substantially more effort should be
spent to quality assure conceptual models, in order to
caich requirements defects as soon as they oceur, or 10
prevent them from occurring altogether [64]. Empirical
studies have shown that moving quality assurance effort
up 10 the carly phases of development can be 33 times
more cost effective than testing done at the end of devel-
opment [S8]. However. it is during requirements analysis
that the notion of software development as a craft rather
than an engineering discipline is strongest. and quality is
therefore most difficult to assess. There are few guide-
lines for evaluating the quality of conceptual models. and
little agreement even among experts as to what makes a
“good”™ model. As a result. the quality of conceptual mod-
els in practice s almost entirely dependent on the compe-
tence of the analyst [28, 351.

means 1o achicce them. / of conceptual models and how to | EXISTING FRAMEWORKS

achieve it through the use of frameworks

that classify quality goals. Unfortunatel The box ac right gives some useful
these frameworks for the most partere.. | model properties we compiled from
ly list properties, without giving a system- | frameworks by David Kung,' ! Gruia-
atc suucture for evaluating them. We | Catalin Roman,’ Raymond Yeh and Alan
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e Conceptual Model
o Any collection of specification statements
relevant to some problem

e Framework

o quality of conceptual modelling process
o quality model

e Factors that affects models quality
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Domain
(relevant knowledge)

| Pragmatics

Audience interpretation

An old customer
has high priority ¢
8

Language
{votabulory, grommar...)
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e Empirical analysis of quality framework of
Lindland

e Research questions
o Does the framework provide a reliable and valid

basis for evaluating the quality of information

models?
o |s the framework likely adopted in practice?
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Theoretical and practical issues in evaluation the quality of
conceptual models: current state and future directions

e review of research
e theoretical and practical issues






