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Abstract

Terminological interference occurs in requirements en-
gineering when stakeholders vary in the concepts they use
to understand a problem domain, and the terms they use to
describe those concepts. This paper investigates the use of
Kelly’s Repertory Grid Technique (RGT) to explore stake-
holders’ varying interpretations of the labels attached to
softgoals in a goal model. We associate softgoals with
stakeholders’ personal constructs, and use the tasks that
contribute to these goals as elements that stakeholders can
rate using their constructs. By structurally exchanging
grids data among stakeholders, we can compare their con-
ceptual and terminological structures, and gain insights
into relationships between problem domain concepts.

1 Introduction

Requirements Engineering (RE) aims to identify desires
and needs of users, customers, and other constituencies af-
fected by a software-intensive system. One problem of elic-
iting knowledge from multiple stakeholders is that they may
only partially share their terminologies and conceptual sys-
tems. Stakeholders may disagree over how to interpret phe-
nomena of the problem domain, how to describe their vi-
sions for the intended system, what the requirements are,
and how to meet those requirements. Stakeholders may ex-
press their conceptual systems using incoherent, ambigu-
ous, or conflicting terms. For example, they may use the
same term to describe concepts that differ in meaning; or the
same concept may be represented in different descriptions
at different levels of abstraction, granularity, and formality.
We call this terminological interference.

In a well-established scientific domain, experts develop a
consensus over relevant distinctions and terms. Over time,
they identify and test objective knowledge independent of
individuals [13]. However, such objective knowledge is not
yet available for most RE problem domains. If there is no
pre-existing consensus over terminology, it is important to
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be able to compare the conceptual structures among multi-
ple experts [4].

When stakeholders perceive a problem situation and at-
tach terms to their concepts, there are four possible condi-
tions for the relationship between their concepts and terms,
as summarized in Figure 1 [16]. The challenge in knowl-
edge elicitation is to discover which of the situations in Fig-
ure 1 apply for a given set of stakeholder terms:

e Consensus is a desirable situation, since stakeholders
then have a basis for communication using shared con-
cepts and terminologies.

e Conflict (also known as terminological inconsis-
tency [6]) can cause significant communication prob-
lems throughout the requirements process.

e Discovering correspondence is important because it
lays the grounds for mutual understanding of differing
terms through the availability of common concepts.

e Strictly speaking, contrast does not involve termino-
logical interference, but the lack of shared concepts
could make communication and understanding among
stakeholders very difficult.

We interpret both conflict and correspondence as in-
stances of terminological interference. Both have the poten-
tial to cause communication problems, if they are not iden-



tified and managed. We believe that terminological interfer-
ence is both inevitable and useful in RE. It is inevitable be-
cause stakeholders have complementary perspectives, and
are unlikely to have evolved a well-defined terminology for
describing the problem situation. It is useful because it pro-
vides an opportunity to probe differences in the stakehold-
ers’ conceptual systems, to challenge ill-defined terms, and
to identify new and productive distinctions for important
concepts in the problem domain. Explicit consideration of
terminological interference also helps to keep stakeholders
from reaching a false, and often too early, consensus [16].

Analysis of terminological interference is only possible
if we are able to discover relationships between different
stakeholders’ mental models and the terms they use to de-
scribe them. Kelly’s Personal Construct Theory [7] ad-
dresses this issue. It explains how an individual constructs a
personal (i.e., idiosyncratic) view of his or her environment
(e.g., artifacts, events). The theory has been used to develop
techniques for exploring personal constructs, most notably
the Repertory Grid Technique (RGT) [3]. RGT elicits per-
sonal constructs by asking people to compare and contrast
objects in the domain of interest.

In this paper, we present a novel use of RGT as a means
of exploring how stakeholders interpret the labels attached
to softgoals in a goal model. We associate softgoals with
stakeholders’ personal constructs, and use the tasks that
contribute to these goals as elements that stakeholders can
rate using their constructs. Structurally exchanging grids
data among stakeholders and systematically analyzing the
results can help to identify agreements and mismatches
in stakeholders’ terminology, and offer interesting insights
into relationships between problem domain concepts.

2 Repertory Grid Technique

Kelly’s theory of personal constructs [7] assumes that the
meaning we attach to events or objects defines our subjec-
tive reality, and thereby the way we interact with our envi-
ronment. Repertory Grid Technique (RGT) was originally
developed in the context of clinical psychology. However, it
has long been recognized as a domain-independent method
for externalizing individuals’ personal constructs, and has
seen applications in a wide variety of situations far removed
from psychotherapy. The technique provides a way for peo-
ple to verbalize how they construe certain objects within
the area of interest. These verbalizations are known as con-
structs, and the objects are called elements. A construct is a
bipolar dimension, where each pole represents the extreme
of a particular view or observation.

As an example, the area of interest might be how peo-
ple feel about certain information sources. In this example,
the elements would be various information sources, such as
TV, Newspaper, Radio, Newsgroup, and so forth. To elicit
constructs, the person is asked to consider a “triad” of three

Newspaper  NewsGroup
TV Radio ce
Many focuses 1 2 2 5 Single focus
Multimedia 1 4 2 5 Text
Entertaining 1 3 1 3 Not entertaining
Two-way 5 4 4 2 One-way

Figure 2. A sample repertory grid

elements and asked to say how two of them seem similar
and how the third differs. For example, presented with the
triad (A) TV, (B) Newspaper, and (C) Newsgroup, the per-
son may say that A and B have many focuses, whereas C is
singly focused. The labels “many focuses” and “single fo-
cus” can be treated as the two poles of a construct, to which
we can then attach, say, a 5-point rating scale. Each ele-
ment can now be assigned a rating on that construct. As
more constructs are generated using different triads and the
elements rated on them, a picture can be built up of an indi-
vidual’s ways of construing the domain.

Figure 2 shows a sample repertory grid of the above sce-
nario. Rows represent constructs and columns represent el-
ements. Note that constructs are described by labeling their
poles, as these are the elicited terms. A five-point scale in-
dicates where each element lies with respect to the poles of
each construct. By convention, the poles to the left of the
grid are the “1” end of the scale, and those to the right are
the “5” end.

Collected repertory grids are amenable to cluster anal-
ysis and many other measurements. Most commonly used
grid analysis methods and tools are discussed in [3]. Al-
though most repertory grids are descriptive rather than eval-
uative in nature, RGT does provide evidence of explanatory
and predictive potential [14].

3 Goal Models’ Terminological Interference

RGT’s “triad” method has been used in RE to gain indi-
vidual perceptions of a set of requirements so as to measure
correlations between requirements [9], reveal system quali-
ties [2], and explore design space [5]. In all these projects,
requirements were used as the elements, so that the elicited
constructs show how stakeholders construe these require-
ments. However, the ability to compare stakeholders’ con-
structs depends on having agreed a well-defined set of ele-
ments first. As we can never be sure that two stakeholders
understand a particular requirement in the same way, it is
not clear how useful it is to elicit personal constructs with
respect to the requirements themselves.

In contrast to the triad-based approaches, we apply RGT
as a means of addressing terminological problems in goal-
oriented requirements models [8]. We treat goals as per-



sonal constructs, to examine whether stakeholders use the
same terminology when describing these goals. In particu-
lar, we have focused on softgoals — i.e. goals whose satis-
faction cannot be established in a clear-cut sense [1]. Soft-
goals are often difficult to express in a measurable way, and
so it is hard to ensure that different stakeholders understand
them in the same way. Our aim is to identify terminological
interference in the labels attached to goals.

We apply RGT to existing goal models (e.g. " [17]).
Using RGT, each construct (softgoal) is identified as a pair
of polar extremes corresponding to ‘make the softgoal’ and
‘break the softgoal’. Concrete entities in goal models,
such as tasks that contribute to the extracted softgoals, are
treated as RGT elements, since empirical evidence suggests
that people are better at comprehending and making analo-
gies between concrete concepts rather than abstractions in
RE [12]. Each element is then rated on each bipolar con-
struct. For each grid, some ratings can be obtained from
the goal models directly, some can be derived through label
propagation algorithms [1], and the remainder need to be
completed by the stakeholder. A five-point scale is defined
to make such measures both subtle and specific:

1 — break (strong negative)

2 — hurt (weak negative)

3 —neutral (unknown or don’t care)
4 — help (weak positive)

5 — make (strong positive)

In a common context, each stakeholder’s personal con-
struct system overlaps to some degree with others, and this
makes it possible for people to exchange their grids data to
share their individual perceptions of the domain. Such ex-
change needs to be managed in a structured manner to gain
sensible results that are amenable to interference analysis.

Figure 3 illustrates structurally exchanging two stake-
holders’ repertory grids. The scenario before the ex-
change is shown at the top of the figure. Both Jane
and Sam build goal models to analyze the require-
ments for a computer game. Jane describes how a set
of tasks {tp,...,tj,tm,...,t,} and a set of softgoals
{SG(J1),...,S8G(J,)} arerelated. Sam describes the rela-
tionship between the tasks {¢,,, .. ..,ts} and the
softgoals {SG(S1),...,SG(Sk)}.

Structural exchange allows the tasks in the goal model
derived from one stakeholder to be assessed by another
in order to determine whether the two stakeholders have
consensus or conflict in their use of terminology and con-
cepts. The bottom of Figure 3 shows how this exchange
works in the game design example. Jane evaluates the tasks
{tp,...,ts} that only appeared in Sam’s model against her
own softgoals {SG(J1),...,SG(J,)}. And Sam analyzes
how tasks in Jane’s model contribute to his softgoals.
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Figure 3. Exchange of two stakeholders’ grids

between stakeholders, because at this stage, the abstract
constructs only have meaning within each person’s individ-
ual conceptual system. A construct is a discriminator, not
a verbal label [3]. Construct names are merely convenient
labels to remind the person of the thoughts and feelings that
the construct provoked, and hence are not transferable to an-
other person without discussion and negotiation [15]. The
key idea is to compare the stakeholder’s constructs by how
they relate to a shared set of concrete entities, rather than
by any terms the stakeholders use to describe them. In this
way we avoid making any assumptions about the meanings
of individuals’ constructs.

On the other hand, the concrete entities are exchanged,
because to make comparisons across individuals and inves-
tigate construct similarity requires that they each construe
the same set of elements [10]. We assume that people fo-
cusing on similar topics would agree on the definition of
a common set of concrete tasks within the area of interest,
i.e., when presented with specific and relevant tasks that are
devised by others, people are likely to grasp the essential
meaning behind the notions.

We compare the stakeholders’ constructs (softgoals) ac-
cording to the extent to which they array the common set of
tasks. Thus, if, for example, tasks rated to support ‘interop-
erability’ tend to be rated to break ‘performance’, then there
is a negative association between these two softgoals.

To tackle the terminology problem on softgoals, our
analysis needs to identify ‘correspondence’ and ‘conflict’
areas shown in Figure 1. If two softgoals orchestrate the



tasks in the same or very similar way, ‘correspondence’ is
established between these constructs even though they may
be labeled differently. If two softgoals that have been la-
beled using the same terms align the tasks in a markedly
dissimilar fashion, then ‘conflict’ is detected. These find-
ings not only enable us to gain insights into stakeholders’
use of terminologies and concepts, but also allow us to gen-
erate plausible hypotheses to be tested with subsequent ef-
forts in eliciting and communicating requirements.

4 Conclusions

Managing terminological interference is fundamental
and important in RE when multiple stakeholders and per-
spectives are involved. In this paper, we have designed a
flexible method based on RGT for understanding stakehold-
ers’ terminological and conceptual structures. Our approach
is appealing, since RGT avoids the problems of imposition
of terminology, and the meaning of a term is essentially
treated as a relationship between signs and actions. Our
future work includes developing a well-categorized taxon-
omy to organize large amounts of artifacts in RE. According
to our approach, such a taxonomy can be viewed as a cat-
alogue of how constructs represented by linguistic symbols
relate formally in a particular context.

Extracting both elements and constructs from existing
models offers a novel, lightweight way of applying RGT
to new situations, such as [11]. Abstract and concrete terms
are treated as constructs and elements respectively, and are
simultaneously presented to participants to externalize their
individual views of these concepts. Structurally exchanging
grids data offers a basis for comparing different lexicons in
requirements models, and also generates a set of hypotheses
to guide further RE activities. Since conceptual resolution is
common and important in developing and evolving (large-
scale) software systems, we believe that RGT can find its
proper applications throughout the entire software lifecycle.

In future work, we plan to develop efficient methods for
producing a core set of common elements that a group of
participants can all meaningfully construe. This is critical
to all RGT-based approaches, and can lead discussion to
exploring the ongoing debate about “whether elements ex-
ist independently of constructs, or whether in fact elements
are also constructs”. We also plan to extend our proposed
approach with RGT’s triad method to develop a comprehen-
sive RE framework for thoroughly understanding and ade-
quately reflecting the stakeholders’ desires and needs.
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