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daptive Structuration Theory (AST) is rapidly becoming an influential theoretical per-

spective in research on advanced information technologies. However, there still exists a
paucity of methods to capture critical AST constructs. This paper describes the development
of an instrument to capture the extent to which users of an advanced information technology
believe they have appropriated its structures faithfully. The development of such instruments
is considered critical if the theoretical base provided by AST is to be fully exploited in under-
standing the use of advanced information technologies. The development procedure, which
occurred in the context of the use of an electronic meeting system, was carried out in three
phases that began with initial item development and proceeded through an exploratory to a
confirmatory phase. Three experiments, two in the exploratory phase and one in the confirm-
atory phase, were performed. In the final phase, structural equation modeling techniques were
used to confirm the convergent, discriminant, and nomological validity of the resulting five-
item scale.
(Adaptive Structuration Theory; Technology Appropriation; Electronic Meeting Systems; Structural

Equations Modeling; Scale Development)

Introduction

Information technologies (IT) are evolving along sev-
eral dimensions at an increasingly rapid rate, with
commensurate increases in the complexity of the so-
cial, procedural, and communicational arrangements
associated with their use. While older technologies
merely supported business transactions, advanced in-
formation technologies (Huber 1990, DeSanctis and Poole
1994) aim also to support coordination and interper-
sonal communication.
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One form of advanced information technology, the
electronic meeting system (EMS),' was conceived as a
rational response to both a problem and an
opportunity related to group work in general and to
organizational meetings in particular. The problem

1 Several terms have been used to label this kind of information tech-
nology to support group activity, including group decision support
systems (GDSS), group support systems (GSS), and electronic meet-
ing systems (EMS). We have chosen to adopt the latter term (follow-
ing Dennis et al. 1988) for this paper, as it highlights the fact that
these technologies relate to the support of groups in meetings.
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was that group work and meetings were fraught with
pitfalls and, consequently, less than desirable results.
Groups encounter a variety of phenomena that dimin-
ish their effectiveness, such as groupthink (Janis 1982)
and other process losses (Nunamaker et al. 1991).
Conjecture and research suggested that these impedi-
ments to effective group process result in groups un-
derachieving their potential. In view of the acknowl-
edged importance of groups to organizations
(Hackman and Kaplan 1974, Drucker 1988), these sub-
optimal outcomes were seen as a cause for concern,
and research into techniques to improve group process
gained prominence as a domain of scientific inquiry; a
range of interventions were developed aimed at damp-
ening the negative influences on and of group process
and emphasizing its potential gains (Maier and Maier
1957, Dalkey and Halmer 1963, Van de Ven and
Delbecq 1974).

The use of EMS, information technology to support
the work of groups, was based on the essential premise
that if effective information and interaction support
were provided, the quality of group outcomes would
improve (DeSanctis and Gallupe 1987, Nunamaker et
al. 1991). Consequently, improved structuring of group
interaction and information processing features have
been the key elements in EMS design (Clapper and
Prasad 1993).

Several EMS researchers, to whom DeSanctis and
Poole (1994, p. 122) apply the label “decision theo-
rists,” assumed that features that enhanced groups’ in-
formation processing capabilities would predictably
lead to improvements in outcomes for all groups that
used these features (DeSanctis 1993). Unfortunately,
the results of the application of this input-output
framework in EMS research have been inconsistent
(Dennis and Gallupe 1993), resulting in the recent re-
thinking of the nature of groups, group work, and the
type of support that an EMS can or should provide
(Poole and DeSanctis 1990, Rao and Jarvenpaa 1991;
Clapper and Prasad 1993, DeSanctis and Poole 1994).
As a consequence, there has emerged an appreciation
for the processes that intervene in the relationship be-
tween an EMS and the outcomes of its use.

Poole, DeSanctis, and their colleagues (Poole and
DeSanctis 1990, DeSanctis and Poole 1994,
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Sambamurthy 1989, DeSanctis et al. 1994) have pro-
posed a promising approach to the study of group pro-
cess that accounts for the differences in outcomes that
occur even when the same conditions (i.e., EMS) exist.
Their approach, adaptive structuration theory (AST), sug-
gests that groups are not merely information process-
ing entities and that they have a social existence that
must be considered when they use an EMS. This social
aspect will determine how groups use, or appropriate,
the EMS for their own purpose and will mediate any
influence that improved information processing and
interaction features have on meeting outcomes. Spe-
cific constructs that may be used to represent this social
aspect are faithfulness of appropriation of an EMS, the
degree of consensus on its appropriation, and group
members’ attitudes toward its use (Poole and DeSanctis
1990).

While AST appears to have considerable explana-
tory potential, the frequency of its use compared to the
larger body of EMS literature has been low. The dearth
of research on AST may be attributed partly to its com-
plexity and to the fact that conveniently usable mea-
sures exist for only one of its constructs, attitude to-
ward EMS use (Sambamurthy and Chin 1994, Gopal
et al. 1993). While the other constructs can be measured
using microcoding methods (Poole and DeSanctis
1992, DeSanctis and Poole 1994), these methods are
time-consuming (Sambamurthy and Poole 1992,
Sambamurthy and Chin 1994) and sometimes imprac-
tical to apply.

Measurement scales for faithfulness and consensus
on appropriation, therefore, could prove extremely
useful for the application of AST in EMS research. Even
when AST is not explicitly applied or when it is ap-
plied in conjunction with other frameworks, its key
constructs may help explain variations in EMS out-
comes as well as or better than constructs currently
applied, thereby addressing some major inconsisten-
cies in EMS research. From this perspective, usable
scales based on AST constructs could prove invaluable
for EMS research in general.

More importantly, however, conveniently usable
scales based on AST can facilitate the study of a wide
range of advanced information technologies, many of
which are undergirded, like EMS, by coordination and
communication processes. The rapid deployment of
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these technologies makes the development of concise,
convenient, and effective measures of key constructs a
matter of considerable urgency. As DeSanctis and
Poole (1994, p. 143) point out, “A critical challenge is
to systematize the research so that technologies and
interaction processes can be meaningfully assessed
and comparative analysis is possible.”

This paper reports on an effort to take up this chal-
lenge through the development of an instrument to
measure the faithfulness of appropriation of an EMS.
The development process is embedded within a care-
fully conducted procedure concentrated upon estab-
lishing the construct validity of the scale. As such, the
paper restricts itself to construct validation rather than
theory testing and is therefore not concerned with
specifying a model that represents the propositions of
AST and then testing it; all theoretical models used
should be viewed merely as plausible representations
of AST intended to validate the faithfulness construct.
However, given the extent to which AST is implicated
within the instrument, AST as theory is carefully con-
sidered in the development of the scale itself. In order
to adapt an interpretive concept to a more positive
framework, key assumptions and positions in AST are
examined and extended in a process that may well be
characterized, in the argot of AST, as structurational in
character.

The paper begins with an overview of AST, then out-
lines the theoretical basis for the instrument develop-
ment. It goes on to describe the development and val-
idation of the instrument, which includes a multistage
development/testing approach involving the use of
confirmatory factor analysis to identify the appropriate
factor structure and the use of structural equation
modeling to examine the nomological validity of the
instrument. The paper then offers conclusions about
the importance of faithfulness of appropriation and
suggestions for future work on enhancing adaptive
structuration theory.

Adaptive Structuration Theory

Adaptive structuration theory has its roots in Anthony
Giddens’ structuration theory (1979, 1984, 1993), in
which he rejects the extreme positions in the agency-
structure debate, positing in the process that human

344

action, while institutionally constrained, also influ-
ences and alters institutional arrangements, or struc-
tures, in the process of ongoing use. Structuration the-
ory, which readily lends itself to “adaptation” due to
Giddens’ resistance to making an epistemological com-
mitment (Bryant 1992), has assumed several guises in
the organizational (see Ranson et al. 1980, Riley 1983,
Pentland 1992, Whittington 1992) and information sys-
tems literature (see Orlikowski and Robey 1991,
Orlikowski 1992). Poole and DeSanctis have adapted
the theory to study EMS in particular (Poole and
DeSanctis 1990, 1992) and advanced information tech-
nologies in general (DeSanctis and Poole 1994).

AST eschews the “technocentric” (DeSanctis 1989)
view of technology use and emphasizes its social as-
pects because groups “mediate technological effects,
adapting systems to their needs, resisting them, or not
using them at all” (Poole and DeSanctis 1990, p. 177).
Provided with an EMS to perform their work, groups
dynamically create perceptions about the role and util-
ity of the technology (Sambamurthy and Chin 1994, cf.
Weick 1990, Sproull and Goodman 1990), and how it
may be applied to their tasks. These perceptions can
vary dramatically across groups, influencing how the
EMS is used and hence mediating its impacts on group
decision-making outcomes (Poole and DeSanctis 1990,
DeSanctis and Poole 1994).

Central to AST is the notion of structuration, the pro-
cess by which groups create and maintain a social sys-
tem through the application of structures, which are
rules and resources provided by the EMS, the task, or-
ganizational culture, group norms, and the knowledge
represented by participants (DeSanctis and Poole
1994). The structures available to group members from
these sources comprise the structural potential and the
specific structures used are structures in use (Poole and
DeSanctis 1990).

The choice of structures used depends on how
groups appropriate the structures provided through the
EMS and its context (henceforth, the term EMS will be
used to refer to both the system and its context); groups
select specific structures from the structural potential
and adapt these to their needs (Poole and DeSanctis
1990). Appropriation, therefore, creates structures in
use that may differ between groups even when the
structural potential is constant (Poole and DeSanctis

INFORMATION SYSTEMS RESEARCH
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1990, 1992). Appropriations are characterized by faith-
fulness (the extent to which structures provided to a
group are used in a manner consistent with the spirit
of the EMS), consensus (the extent of the agreement
among group members on how the EMS should be
used), and attitude (the views about using the EMS
held by group members). While scales exist for the
three attitude constructs of comfort, respect and chal-
lenge (Sambamurthy 1989, DeSanctis and Poole 1994),
convenient measures for faithfulness and consensus on
appropriation are lacking.

This paper restricts itself to a consideration of faith-
fulness alone in order to treat the scale development
problem systematically: it is desirable to validate each
such scale incrementally in relation to established con-
structs only (Chin and Todd 1995); the inclusion of two
“unproven” constructs is likely to compromise the va-
lidity of the validation procedure itself for each indi-
vidual construct. While either construct could have
been selected for scale development (and, to an extent,
the choice is arbitrary), the decision to select faithful-
ness was based on the reasoning that it would have
greater applicability to advanced information technol-
ogies in general. Consensus on appropriation, by its
very nature, is restricted to technologies that call for
explicit agreement regarding use; while such explicit
agreement might be considered relevant in the context
of an electronic meeting system, it may not be appli-
cable in the case of other advanced information
technologies.

The Concept of the “Spirit”

The spirit may be described as the general objectives
and procedures that the EMS aims to promote (Poole
and DeSanctis 1992) and can be interpreted in a man-
ner analogous to the spirit of the law. The concept of
spirit, however, is a subtle one and the manner in
which it will be used in this paper deserves elabora-
tion, primarily because it serves as the “anchor” for a
construct such as faithfulness, which can be evaluated
only with respect to the spirit.

DeSanctis, Poole, and their colleagues (DeSanctis et
al. 1994, DeSanctis and Poole 1994) propose that de-
termination of the spirit may be accomplished by an-
alyzing the design metaphor underlying the system,

INFORMATION SYSTEMS RESEARCH
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the system’s features, the user interface, reference ma-
terials, and information from sources such as the sys-
tem’s designer or observations on how users perceive
the system. Implicit among these sources is an exter-
nally defined, “objective” spirit and an internally (to
the participant) defined, “subjective” spirit (see Figure
1).2 We use the term objective to refer o the signifiers
that the user interprets as indicative of the prescribed
or “correct” approach, many of which are presented to
the user by the facilitator or other “expert.” The expert
as observer similarly interprets a group of signifiers,
many of which overlap those presented to and inter-
preted by the user, to develop an understanding of
how the technology “ought” to be used. This interpre-
tation is then used as a standard against which ob-
served user behavior is evaluated in terms of technol-
ogy usage. Our use of the terms is intended to skirt the
issue of the subjectivity of the expert and emphasize
the manner in which an externally imposed conception
of the spirit is likely to be experienced by the user. We
take the position that it is in this subjective guise that
spirit is actually encountered, as an explicit or implicit
construction in the mind of the individual.

A useful illustration of this notion can be found in
the academic journal review process. As reviewers, we
possess some conception of the aims and objectives, or
spirit, of the review process. In this respect, it is diffi-
cult at best to conceive of an objective spirit: reviewers
might (and will) conceive of the spirit in different ways
and it is against this internal standard that each re-
viewer evaluates an unfolding review. Someone to
whom the review process is new is likely to seek out
or be provided with one or more such subjective con-
ceptions of spirit and this person is likely to encounter
these conceptions, initially, as objective. Eventually,
however, this objectified spirit, in conjunction with the
reviewer’s growing experience, is internalized and be-
comes a subjective conception.

For the user of the EMS, too, initial encounters may
call for an explicit description of the system’s aims and
objectives but over time the spirit of the system be-
comes internal and subjective. Even when the system
is initially encountered, the explicit spirit is interpreted
by the user and forms the basis for the eventual sub-
jective conception. It stands to reason, therefore, that

% We thank Reviewer 1 for giving us the idea for Figure 1.
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any assessment of faithfulness, which is an assessment
of usage of a technology with respect to its spirit (see
Figure 1), must take into account the internal interpre-
tation of spirit against which it is evaluated. The only
person capable of making such an assessment is the
individual.

Two implications of this conceptualization of spirit
should be noted. First, the spirit as encountered by the
individual changes over time; and while it needs to be
anchored initially to provide an explicit account of the
system’s aims and objectives, such anchoring will even-
tually be inappropriate because once the spirit is inter-
nalized, it cannot be pinned down as issuing from one
or more specific sources. A scale designed to assess
faithfulness early in an individual’s experience with a
system, therefore, must anchor faithfulness in an ex-
plicit conception of spirit. Later, faithfulness may be
assessed relative to the individual’s evolving interpre-
tation of spirit, reflecting its internalization and sub-
jectification. In the experiments reported in this paper,
low experience with EMS was presumed (and later
confirmed) and an explicit conception of spirit was
therefore evoked.

Second, to assess faithfulness, it may be insufficient
to employ external approaches such as microcoding
(DeSanctis and Poole 1994) or a facilitator’s assessment

of faithfulness because these approaches assume the
existence of an objective spirit against which the re-
searcher or facilitator, rather than the individual user,
assesses faithfulness. Such an ontological commitment
(i.e., the objective spirit), by itself, may be untenable.
While faithfulness can, for the purpose of triangula-
tion, be assessed against the spirit as presented, the ar-
gument stated earlier suggests that faithfulness eval-
uated with respect to the spirit as internalized must also
be assessed and should even be privileged over the
other means. Thus, while the scale would have the ob-
vious advantage of being a convenient means of assess-
ing faithfulness, it is also a crucial means, in the absence
of interview data, of understanding faithfulness at the
level of interpretation.

It should be noted, however, that the fact that spirit
refers to a phenomenon encountered by the individual
rather than to an objective reality does not mean that
some common conception of spirit cannot be dis-
cerned. Just as reviewers depend on their peers sharing
their conception of the spirit of the review process,
EMS users can usually be expected to have a shared
meaning of the spirit of the system. A shared concep-
tion is especially likely if some representation of the
spirit is adequately and explicitly communicated to
group members (DeSanctis et al. 1989). Therefore, ex-
ternal measures could be premised on such a shared

Figure 1 Relationship Between Spirit, Usage, and Faithfulness
Spirit of the Evaluation of Assessment of
technology technology usage ! JSaithfulness
Objective, external External (‘expert’) | i Microcoding:
i P objective spirit
spirit | assessmentofuser | :
(presented to user) behavior o compared to user
P behavior
Internalized e
Subjective, internal . Sc‘a le: ..
spirit L User assessment of subjective spirit
. own behavior compared to user
(interpreted by user) perceptions
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conception and could be used to augment the results
obtained through an individually completed scale, as
implied in Figure 1. What is achieved through such
augmentation, however, is not validation of the scale
but an evaluation of whether the observer and the user
have similar interpretations of the aims and objectives,
or spirit, of the system. Dissimilar assessments of faith-
fulness are most likely to indicate dissimilarities in the
understanding of the aims of the system while similar
assessments would indicate similar conceptions of
spirit. As the purpose of this paper is exclusively one
of scale validation and as external approaches do not,
as argued above, contribute to such validation, the re-
sults of microcoding have not been incorporated in the
paper.?

In assessing faithfulness, appropriations may be
characterized on a range from faithful to unfaithful
(DeSanctis and Poole 1994). A faithful appropriation
occurs when those using the EMS follow the spirit of
the system, while an unfaithful appropriation results
when the EMS is used in a manner inconsistent with
its spirit. Faithfulness of appropriation is not necessar-
ily concerned with the precise duplication of the pro-
cedures provided by the EMS. Rather, it is concerned
with whether the EMS is used in a manner consistent
with its overall goals and objectives. A unique or in-
novative use of EMS by a group may well be a faithful
appropriation as long as the use is consistent with the
spirit that the system is intended to promote.

Development of the Faithfulness of
Appropriation Scale

The process of the development of the faithfulness
scale can be divided into three phases. The initial phase
was developmental; items reflecting faithfulness of ap-
propriation (designated FOA for all statistical analy-
ses) were developed based on the work of Poole and
DeSanctis (1990). These items were reviewed for con-
tent by several EMS researchers in order to ascertain
whether they did indeed reflect the construct of
interest.

® All meetings in the third experiment reported in this paper were
videotaped and microcoding data will be available for further anal-
ysis of that data set.
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The second phase was exploratory; the items were ad-
ministered to individuals participating in an EMS ex-
periment and analyzed using principal components
analysis. Individual rather than group level data was
considered appropriate because faithfulness, as has
been pointed out earlier, is evaluated by the individual.
However, the issue of whether group membership in-
fluenced individual responses should be considered;
the existence of this potential influence was statistically
tested. Those items that did not load well on the un-
derlying factor (FOA) were revised and the modified
scale was distributed to groups in a second EMS ex-
periment. This time, items that did not load well on
the underlying factor were dropped.

The final phase was confirmatory; convergent, dis-
criminant, and nomological validity were assessed at
this time. The scale was administered to participants
in a third EMS experiment and was subjected to con-
firmatory factor analysis and structural equation mod-
eling, resulting eventually in a scale of five items. Table
1 provides a summary of the phases of development.

In all three experiments carried out (two in Phase 2
and one in Phase 3), meetings were conducted by one
of two trained and experienced facilitators (facilitators
differed between experiments, with two specific indi-
viduals used in the first two experiments and two oth-
ers in the third). Assignment of facilitators was bal-
anced between treatments to control for facilitator
effects. To ensure that facilitators expressly and consis-
tently communicated the spirit of the set of structures
that represented the EMS used in each experiment,
guidelines were prepared that identified its aims and
objectives. While the specific wording regarding spirit
differed between the first two experiments on the one
hand and the third experiment on the other, the content
of what was described emphasized four aspects: each
EMS was presented as computer-based, designed to
encourage participation, based on structured proce-
dures, and intended to improve group decision-
making. This formulation of the spirit was seen by the
researchers as applicable to all three EMS technologies
used and was therefore invoked consistently across ex-
periments. Moreover, the facilitators who conducted
the meetings in each experiment agreed in advance of
the experiment on the spirit that would be communi-
cated and could therefore be expected to have been
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Table 1 Project Summary
Phase 1 Phase 2 Phase 3
Purpose Developmental Exploratory Confirmatory
Data Collection None Experiments 1 and 2 Experiment 3
Activity Initial item development Instrument testing and Model testing Model confirmation

refinement

consistent. Consistency, in this regard, was understood
to mean the explicit communication of the four aspects
of spirit. No specific process for communicating spirit
was enforced other than to ensure that the four aspects
were communicated at the beginning of the meeting
and, as necessary, at other times during the meeting.
Facilitators were expected to remain true to these
guidelines, but were not required to adhere to them as
they would to a script: the inflexibility of strictly
scripted interaction with participants may have de-
tracted from the external validity of each experiment
and was therefore avoided. Subsequent analysis re-
vealed that no significant facilitator-based differences
existed for any of the variables reported in this paper.
While this finding does not guarantee consistency in
the communication of spirit, it lends some credence to
the expectation that a reasonable degree of consistency
did indeed exist.

Phase 1: Initial Item Development

The initial challenge in developing the faithfulness
scale was to create items that would elicit responses
relative to the spirit of the system. In view of the nov-
elty of EMS to the users and the poor likelihood of their
already having developed an internal conception of
the spirit, it was considered important to explicitly
convey the concept of the spirit in a concise, under-
standable manner. The following working definition of
faithfulness of appropriation was adopted:

The extent to which a group’s use of the EMS structures was
consistent with the original design intent of the system
developers.

This definition is modified from that found in Poole
and DeSanctis (1990; cf. DeSanctis et al. 1994). The term
“spirit” was replaced with “original design intent of
the system developers.” While DeSanctis and Poole
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(1994, p. 126) state that “it is impossible to wholly re-
alize [designers’] intent,” therefore making the substi-
tution of spirit with original design intent seemingly
problematic, the substitution is considered appropriate
for several reasons.

First, the purpose was not to adopt an alternative
definition of spirit but rather to represent the concept
to respondents without using the term explicitly (due
to the possibility of misinterpretation). Original design
intent can serve as an effective symbol that represents
the spirit of an EMS or any advanced information tech-
nology. It is, moreover, a parsimonious symbol that in-
corporates most if not all the factors that DeSanctis and
Poole (1994) identify as sources from which the spirit
of a system can be ascertained: its design metaphor, its
features, its user interface, and its training and help
facilities. In fact, they go on to state that, “Early on,
when a technology is new . . . spirit is put forth by the
designers ...” (p. 127). Second, the choice of a single
such symbol of spirit is justified from a methodological
standpoint: by focusing on original design intent, all
respondents would be exposed to the same explicit
rendition of the concept. While any subsequent inter-
pretation of the concept may not be consistent, these
interpretations would at least be anchored in a consis-
tent source. Third, the idea of the original design intent
is easily understandable and is not diffuse; respon-
dents can focus on original design intent as the source
of the system’s aims and objectives. Moreover, original
design intent does not detract in any way from the
meaning of spirit available through other potential
sources.

To develop indicators which would reflect faithful-
ness, items were created by using various combina-
tions of the wording for the definition of the construct.
In view of the novelty of the technology, the relative
complexity of its use, and the intricate nature of AST,

INFORMATION SYSTEMS RESEARCH
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it was felt that the development of indicators would
need to be undertaken by individuals conversant with
these issues. The process, therefore, was undertaken by
the two researchers who acted as facilitators in the first
two experiments. Both individuals had experience
with facilitation, EMS use, and the application of AST.
The items they developed were worded in a way in-
tended to evoke the spirit of the technological inter-
vention with statements such as, “. . . the designers of
the EMS would regard our use of the system as inap-
propriate.” Care was taken to ensure that each item
reflected some aspect of the definition of the construct.
This approach led to the development of the 11 items
in Table 2. These items were then reviewed for content
and deemed acceptable by one other EMS researcher
at the same university and two EMS researchers at
other universities. All three researchers were conver-
sant with AST.

Phase 2: Instrument Testing and Refinement
The primary activity conducted during this phase was
exploratory analysis to test the applicability of the

items developed. Consequently, principal components
analysis was utilized to make an initial assessment
about which items appeared to adequately represent
the FOA construct. Two sets of analyses were con-
ducted, each corresponding to one of two experiments.

In the first experiment, the 11 FOA items were ad-
ministered to students at a western Canadian univer-
sity after they had completed a session in which they
performed a task using an EMS (see Table 3 for de-
scriptive statistics). The task performed by the groups
was “A Case of Student Misconduct” (Gopal 1991,
adapted from Beauclair 1987). The spirit of the EMS
intervention was communicated by the facilitators as
they conducted the meetings. The two EMS used were
Ventana Corporation’s GroupSystems and Option Tech-
nologies’ OptionFinder.

Exploratory factor analysis using principal compo-
nents extraction was performed to test the data from
the first experiment. Using a combination of the scree
plot and eigenvalue-greater-than-one rule, a three-
component solution was considered most appropriate.

Table 2 Faithfulness of Appropriation Items
Final
Item Exp. 1 Exp. 2 Exp. 3 Items
My group’s use of the EMS was consistent with the goals and
attitudes the system aims [aimed] to promote. foat foal
My group used the EMS as onginally intended by the creators. foa2 foa2
My group’s use of the EMS probably differs considerably from
the purpose for which it was originally designed. foa3 foa3 foatl
The developers of the EMS would probably be shocked at [dis-
agree with] how our group used the system. foa4 foad foa2 foat
Our group’s use of the EMS was likely at odds with its original
Intent. foas foab foa3
Our group probably used the EMS in relatively novel ways [im-
properly]. foab foab foa4 foa2
Our group’s use of the EMS is faithful to its original design. foa7 foa7
It would be ironic to have the original developers of the EMS
see how our group used the system [would view our
group’s use of the system as inappropriate]. foa8 foa8 foas foa3
Our group failed to use the EMS as it should have been used. foa9 foa9 foab foad
We did not use the EMS in the most appropriate fashion. foal0 foal0 foa7 foad
Ideally we should have used the EMS in a different way. foall foatt foa8

Between the first and second phases, italicized terms outside brackets [] were substituted with the terms inside brackets (e.g , the altered form of foa6 in

Phase 2 and thereafter was, “Our group probably used the EMS improperly”).
Entries in the last four columns are variable names assigned to items

INFORMATION SYSTEMS RESEARCH
Vol. 8, No. 4, December 1997

349

Copyright © 2001 All Rights Reserved



CHIN, GOPAL, AND SALISBURY
Advancing the Theory of Adaptive Structuration

Table 3 Descriptive Statistics
Exp. 3
Exp. 1 Exp. 2 Testing Confirmation
Number of Subjects 114 284 90 228
Number of Groups 27 13 20 50
Group Size Range 3-5 17-32 4-5 4-5
Gender Distribution
(% male/female) 60/40 53/47 57/43 52/48

Though the scree plot suggested a smaller number of
factors than the eigenvalue rule, we opted to err on the
conservative side by including more factors to avoid
the possibility of missing relevant ones. The results of
a varimax rotation yielded a less interpretable result.
Thus, Table 4 presents the results of an unrotated so-
lution. All but four items loaded on the first factor,
designated as faithfulness of appropriation. As the
goal was to be inclusive during initial item develop-
ment, items that loaded higher than 0.60 on the faith-
fulness factor but less than 0.40 on any other factor
were considered acceptable and were kept without
modification. Of the five items that did not meet these
criteria, four were modified (Items 1, 4, 6, and 8) in the
hope of improving their psychometric properties.
While item 7 did not meet the criteria either, it was left
unchanged on the theoretical grounds that it was clos-
est in wording to the construct definition adopted.

The revised scale (Table 2) was subjected to further
testing in a second experiment at the same university
(descriptive statistics are presented in Table 3). As in
the previous study, the questionnaire was adminis-
tered to student groups after they had completed a task
using an EMS. The task in this experiment called for
subjects to help close a substantial gap between the
projected income and expenses of a business school by
recommending budget reductions. The EMS software
used was GroupSystems.

The results of the principal components analysis, in
conjunction with a scree plot and the eigenvalue rule,
suggested a two-component solution. Varimax rota-
tion, in this situation, did yield a more interpretable
result (presented in Table 4). The same item selection
criteria used for the data set for the first experiment
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were applied. Items 1, 2, and 7 had higher loadings on
the second factor than on the first and were therefore
dropped from further consideration. Item 3 was re-
tained because it was considered close enough to the
0.60 cutoff. The result was the eight items (Table 2) that
provided the basis for the third experimental study.

Phase 3: Confirmatory Analysis

The primary activity during this phase was the assess-
ment of convergent, discriminant, and nomological va-
lidity, with each successive validity measure providing
a more rigorous test of the scale than the previous one.
Moreover, the data set was split into two to facilitate
cross-validation (the covariance matrices for the two
resulting data sets are presented in Table 5). The result
of this phase was a set of five items that could be used
to measure faithfulness.

The eight items that resulted from the exploratory
analyses in the second phase were administered in a
third experiment to 330 undergraduate subjects (70
groups) at the same university. The data set was split
such that the first 20 groups (94 students) represented
the model testing sample, while the remaining 50
groups (236 students) represented the model confir-
mation sample. After eliminating cases due to missing
responses, the actual sample sizes were 90 for the
model testing set and 228 for the confirmation of the
model. Descriptive statistics for this experiment are
presented in Table 3.

Procedures. The degree of restrictiveness (Silver
1990, DeSanctis et al. 1989; cf. Wheeler et al. 1993 and
DeSanctis and Poole 1994) of the EMS was manipu-
lated in order to induce variance in faithfulness. As the
creation of variance was the only objective of this ma-
nipulation, it was not considered of any relevance in
the context of the scale validation and did not, there-
fore, figure in the validation procedure. A restrictive
treatment was designed that was expected to increase
the likelihood of a faithful appropriation; the nonre-
strictive treatment, on the other hand, allowed for the
possibility of less faithful appropriations. In the restric-
tive treatment, administered to half the groups, a fa-
cilitator led each group through an on-screen agenda,
thereby limiting the range of options in using the sys-
tem. In the nonrestrictive treatment, the remaining
groups were allowed to use (or not use) the EMS in
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Table 4 Principal Components Analysis Loadings for Faithfulness Items
Exp. 1 Exp. 2
(unrotated) (varimax) Exp 3
(varimax)

ltem Factor 1 Factor 2 Factor 3 Factor 1 Factor 2 Factor 1
foal 0.595 —0.396 —0.024 -0.139 0.898
foa2 0.685 —0.352 -0.019 —0.190 0.882
foa3 0.764 0.003 0.246 0.598 —0.369 0.696
foad 0.707 0.430 0.111 0.714 —0.048 0.912
foad 0.757 0.181 0.117 0.704 -0.100 0.726
foab 0.356 0.591 0.297 0.720 —0.281 0.872
foa7 0.620 —0.531 —0.083 —0.460 0.485
foa8 0.417 —0.205 0.741 0.701 —-0.239 0.907
foa? 0.702 —0.091 -0.229 0.824 -0.278 0.857
foatd 0704 0.218 —0.398 0.712 -0.278 0.891
foal1 0.647 0.229 —0386 0.776 -0171 0.847
Eigenvalue 457 128 1.09 443 229 5.67

any manner. The spirit of the EMS was communicated
consistently irrespective of treatment. The EMS used
was VisionQuest, a product of Collaborative Technolo-
gies Corporation.

Group participants were seated around a table, with
an IBM Thinkpad 700C notebook computer available
to each person. A training session was conducted for
each group prior to its performance of the experimen-
tal task. The experimental task used was an adaptation
to the Canadian context of the “School of Business Pol-
icy Task” (Wheeler and Mennecke 1992), a hidden pro-
file task (Stasser 1992) in which each group member is
made aware of only a portion of the task information,
requiring the group to work together to reach an op-
timal solution.

Validity Testing Procedure. As with the previous
phases, an initial principal components analysis was
performed on the model testing data. Both the scree
plot and eigenvalue rule suggested a single factor so-
lution. All eight items demonstrate acceptable loadings
with six at or above 0.85 (see Table 4).

Even though the eight items in the instrument ap-
peared to load well on FOA, a more rigorous analysis
of this scale was considered critical. To establish its va-
lidity, it was important to establish that (a) the item
measures related strongly to the FOA construct and
not to any other construct (convergent validity), (b) the

INFORMATION SYSTEMS RESEARCH
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FOA construct differed from all other constructs (dis-
criminant validity), and (c) the FOA construct related
to other constructs of interest as predicted while ex-
hibiting convergent and discriminant validity (nomo-
logical validity).

The use of structural equation modeling facilitates
validity testing. Using it, models that more closely re-
semble the hypothesized construct and its relationship
to other constructs can be specified and tested. As the
purpose of constructing such a model is to validate a
scale rather than to test a theory, it is sufficient to con-
struct a model that plausibly represents the theoretical
context of the construct for which the scale is devel-
oped. Moreover, the scales that represent the theoreti-
cal context should themselves have been tested in or-
der to more accurately test the scale under
construction. The constructs selected to test the FOA
scale, therefore, were represented by validated scales
that could be (and, in fact, had been) plausibly used in

the AST context.
Initial Test for Convergent Validity. Structural

equation modeling was used to conduct an initial test
of convergent validity through confirmatory factor
analysis (CFA) (see Long 1983 for the distinction be-
tween exploratory and confirmatory factor analysis).
Rather than merely specifying the number of compo-
nents and items to be analyzed, CFA allows specifica-
tion of the exact relationship between the common
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factors and the items used to measure them as well as
the linkages among the factors. Ideally, this model
specification is based both on theory and substantive
knowledge. Furthermore, various overall model fit in-
dices are obtained to determine how well the model
explains the sample data.

CFA was used to examine the convergent validity of
the FOA scale by specifying a single factor model using
AMOS 3.1 (Arbuckle 1993). While all eight items had
loadings above 0.60 (see Figure 2), the minimal level
above which convergent validity is suggested (Bagozzi
and Yi 1988), the model goodness of fit was relatively
poor. To improve goodness of fit and ensure greater
reliability for each indicator, items with loadings below
0.80 were dropped. Although item 8 had a loading
above 0.80, it was eliminated along with the other two
weaker items because dropping it increased goodness
of fit. Thus, items 2, 4, 5, 6, and 7 (Cronbach a = 0.94)
comprised the “final” set of measures for FOA (Table
2; see Table 6 for further item details). Overall, except
for the x? measure, the model fit indices (Table 7) sur-
pass the recommended value for a good model, sug-
gesting that the item measures reflect a single factor.

It should be noted that while the number of items
desirable in the scale was not prespecified, two consid-
erations were taken into account in this regard. First,
to make for convenient usage, a parsimonious number
of items was sought; this consideration favored the use

Figure 2 Confirmatory Factor Analysis

.89

.90 84
.83
&9

fi
2

Data set: Model testing
Purpose: Convergent validity

FOA Faithfulness of appropriation

All path estimates are standardized.
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of a smaller number of items. Second, to enhance its
psychometric value, an adequately overidentified scale
(in a structural equation modeling sense) was sought;
this consideration favored the use of a larger number
of items. As the scale needed three items to be just
identified, it was felt that a scale of five or six items
would acceptably meet both criteria.

While this initial model provided an early indication
of convergent validity, it tested the FOA scale in iso-
lation. It was considered important to further investi-
gate convergent validity by testing the scale (a) in re-
lation to other explanatory constructs of interest to
ensure that the FOA items did not relate better to these
other constructs and (b) in the context of a model that
related FOA to other, endogenous (i.e., dependent),
constructs based on theory. This further testing, which
provided a more rigorous assessment of convergent
validity, was done in conjunction with the subsequent
tests for discriminant and nomological validity.

Discriminant Validity. Having determined that
the five items demonstrated convergent validity, the
next step was to determine the extent to which they
exhibited discriminant validity as well: to what extent
did the items appear to measure the construct of inter-
est and not relate more strongly to other constructs?
To test this, and in keeping with the need to use vali-
dated scales for the testing, the FOA scale was tested
against two other scales with established credentials,
perceived ease of use (EOU) and perceived usefulness (UFL)
(Davis 1989).

Davis (1989, p. 320) defines perceived usefulness as
“the degree to which a person believes that using a
particular system would enhance his or her job perfor-
mance,” and perceived ease of use as “the degree to
which a person believes that using a particular system
would be free of effort.” The attitudes used in past
EMS research have, to a large extent, used similar con-
cepts and certain EMS studies have actually used these
specific constructs (see Gopal et al. 1993, Sambamurthy
and Chin 1994). The actual items are slight modifica-
tions of Davis’ (1989) original items and are presented
in Table 6.

Two sets of confirmatory factor analyses were per-
formed using the model testing data in which FOA
was modeled to correlate with either EOU or UFL (the

INFORMATION SYSTEMS RESEARCH
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Table 6 Items Used to Assess Convergent, Discriminant, and Nomological Validity (Phase 3)

Construct Item

Faithfuiness of The developers of the EMS would disagree with how our group used the system.

appropriation Our group probably used the EMS improperly.

The original developers of the EMs would view our group’s use of the system as inappropriate.
Otpesting = 0.94 Qur group failed to use the EMs as it should have been used.
Ogonem = 0.93 We did not use the EMs in the most appropriate fashion.

The 1tems above represent the final FOA scale They were measured on seven point Likert scales anchored by the following. extremely likely; quite likely;
slightly likely; neither; slightly unlikely, quite unlikely; extremely unlikely.

Ease of use Learning to operate an EMS is [would be] easy for groups | work with.
Groups | work with find [would find] it easy to get an EMS to do what they want [would want] it
Otegnng = 0.97 to do.
Ogontrm = 0.97 Groups | work with find [would find] their interaction with an EMs clear and understandable.
Groups | work with find [would find] an EMS to be flexible to interact with.
It is [would be] easy for groups | work with to become skillful at using an EMS.
Overall, groups | work with find [would find] an EMS easy to use.
Using an EMS enables [would enable] groups | normally work with to accomplish their tasks more
Usefulness quickly
Qestng = 0.97 Using an EMS improves [would improve] the performance of groups | work with.
Qeonem = 0.98 Using an EMS Jjncreases [would increase] the productivity of groups | work with.

Using an EMS enhances [would enhance] the effectiveness of groups | work with.

Using an EMS makes it [would make 1t] easier for groups | work with to carry out their tasks.

Groups | work find [would find] an EMS useful for group work
The two scales above were administered in exactly the form shown The italicized items within brackets were added to the original wording of the scales
(Davis 1989) to account for the fact that participants were not expected to have used the EMS previously, thereby being able only to speculate on its usefulness
or ease of use. All items were measured on seven-point Likert scales anchored by the following: extremely likely; quite likely; slightly likely; neither; slightly
unlikely; quite unlikely; extremely unlikely.

Decision How would you describe your group’s problem solving process?
scheme efficient/inefficient
satisfaction coordinated/uncoordinated
fair/unfair
Qgng = 0.82 confusing/understandable
gontrm = 0.81 satisfying/dissatisfying
Solution To what extent does the final solution reflect your inputs?
satisfaction To what extent do you feel commutted to the group solution?
To what extent are you confident that the group solution is correct?
Clpestng = 0.87 To what extent do you feel personally responsibie for the correctness of the group solution?
Aegniem = 0.87 How satisfied or dissatisfied are you with the process by which your group made the decision?

(The two scales above are from Green and Taber 1980 and were administered exactly as shown. The five decision scheme satisfaction items were measured
on five-point scales anchored by the adjectives pairs shown. The solution satisfaction items were measured on five-point Likert scales. The anchors for the
first four of these items were: not at all; to a little extent; to some extent; to a great extent; to a very great extent. The anchors on the last item were very
dissatisfied; somewhat dissatisfied, neither; somewhat satistied, very satisfied )

Cronbach a reliabilities of all scales are shown in Table
6). Assuming the overall model fit indices are ade-
quate, discriminant validity is suggested if the corre-
lation between constructs is not equal to 1.00. It can be
more rigorously tested using a y? difference test where
the 3* measures for two analyses are compared. In one

INFORMATION SYSTEMS RESEARCH
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analysis, the correlation between the constructs of in-
terest (e.g., FOA and EOU) is fixed at 1.00, thereby as-
suming that the constructs are identical. In the second
analysis, the correlation between the constructs is al-
lowed to be freely estimated. There are no other dif-
ferences in the model specifications for the two anal-

355

Copyright © 2001 All Rights Reserved



CHIN, GOPAL, AND SALISBURY
Advancing the Theory of Adaptive Structuration

Table 7 Model Fit Indices for Validity Testing Models (Phase 3)
Discriminant Nomological
Rec. Convergent
Statistic Value CFA FOA/EQU FOA/UFL Testing Confirm

x2 18.73 109.94 92.97 569.97 636.80
2, independence model 425.03 1207.01 1286.18 2893.92 6762.09
Degrees of freedom 5 43 43 317 317

2 significance (p-value) >0.05 0.002 0.000 0.000 0.000 0.000
x¥df. (Wheaton, et al., 1977) <5.00 375 2.56 2.16 1.80 2.01
RMR(C) (Hu and Bentler, 1995) <0.10 0.03 0.05 0.06 0.08 0.06
&-1 (Bentler and Bonett, 1980) >0.90 0.96 0.91 0.93 0.80 0.91
p-1 (Bollen, 1986) >0.90 0.91 0.88 0.91 0.78 0.90
5-2 (Bollen, 1989) >0.90 0.97 0.94 0.96 0.90 0.95
p-2 (Tucker and Lewis, 1973) >090 0.93 0.93 0.95 0.89 0.95
CFt (Bentler, 1990) >0.90 0.97 0.94 0.96 0.90 0.95
RNI (McDonald and Marsh, 1990) >0.90 0.97 0.94 0.96 0.90 0.95

Abbreviation  Expansion
Rec. Value  Recommended value (see sources cited for recommendations)
CFA  Confirmatory factory analysis

FOA/EOU  Faithfulness of appropriation versus perceived ease of use
FOA/UFL  Faithfulness of appropriation versus perceived usefulness
Testing  Model testing data set

Confirm.  Model confirmation data set

RMR(C)  Root Mean Square Residual, calculated from the correlation matrix

CFl  Comparative Fit Index
RNl Relative Noncentrality Index

yses. Thus, if the constructs of interest are truly
different, the difference in their correlation between the
first (correlation fixed at 1.00) and second (correlation
estimated freely) models would be significant. As the
difference in the degrees of freedom between the two
models is 1 (i.e., the correlation between constructs), a
y? difference greater than 3.84 would suggest the two
constructs are statistically different (o = 0.05).

For the comparison between FOA and EOU (see Fig-
ure 3), the ¢2 value for the model with the fixed cor-
relation of 1.00 was 498.53 (44 d.f.). When the correla-
tion was allowed to be freely estimated, the 3? value
(see Table 7) was 109.94 (43 d.f.). The y? difference of
388.59 indicates that the two constructs are indeed dis-
tinct. Moreover, the loadings of the FOA items on the
FOA construct in the second model (freely estimated
correlation between constructs) provide further evi-
dence of the convergent validity of the scale.

356

Similar conclusions are drawn when comparing
FOA and UFL (see Figure 3). The model with fixed
correlation of 1.00 resulted in a 2 value of 494.58 (44
d.f.), while the freely estimated model yielded a x>
value (see Table 7) of 92.97 (43 d.f.). Once again, the
difference of 401.61 is much larger than the 3.84 (1 d.f.,
a = 0.05) threshold, indicating that FOA and UFL are
two different constructs and thereby establishing the
discriminant validity of the former. Its convergent va-
lidity is further established by the high loadings of the
FOA item measures.

The next step was to test the FOA scale in a more
elaborate causal model that included other constructs
theoretically related to it in order to assess its validity
in a nomological context.

Nomological Validity. The nomological validity of
the FOA scale was tested by constructing a causal
model that included FOA, EOU, UFL, and two endog-

INFORMATION SYSTEMS RESEARCH
Vol. 8, No. 4, December 1997

Copyright © 2001 All Rights Reserved



CHIN, GOPAL, AND SALISBURY
Advancing the Theory of Adaptive Structuration

Figure 3 Freely Estimated Correlations

77 96
94 .91

Data set: Model testing
Purpose: Discriminant validity

FOA Faithfulness of appropriation
EOU Perceived ease of use
UFL Perceived usefulness

All path estimates are standardized.

enous constructs, decision scheme satisfaction (DSS)
and solution satisfaction (SS) (Green and Taber 1980).
The inclusion of these scales met the previously spec-
ified criteria that the model be plausible and the con-
structs be established. As noted, EOU and UFL have
been used in previous AST research to represent atti-
tude (Gopal et al. 1993, Sambamurthy and Chin 1994),
while DSS and SS have also been used in the AST con-
text and in other EMS studies (see, for example, Wat-
son 1987, Sambamurthy 1989, Gopal 1991, Wheeler et
al. 1993); the model, therefore, was considered plausi-
ble. The fact that all four constructs had seen consid-
erable use in EMS and IT research and had been sub-
jected to validation procedures were evidence that they
were established.

The aim of the analysis was to examine the useful-
ness of the FOA instrument in predicting meeting sat-

INFORMATION SYSTEMS RESEARCH
Vol. 8, No. 4, December 1997

isfaction. Thus, beyond examining how FOA corre-
lated with EOU and UFL, the scale was further
analyzed in a model in which all three exogenous fac-
tors were hypothesized to impact decision scheme sat-
isfaction. Using temporal logic, DSS was seen as being
causally antecedent to SS and modeled as such (see
Figure 4).

Weick (1990) proposes that when groups are faced
with novel technologies, the use of these technologies
is influenced by attempts to make sense of them and
their role in task activities. Thus, the attitudes that in-
dividuals in groups develop toward technologies such
as EMS can influence the outcomes of its use. Hence,
attitude is regarded as an important influence on meet-
ing outcomes (Gopal et al. 1993, Sambamurthy and
Chin 1994, DeSanctis and Poole 1994). Consistent with
this expectation, a strong direct influence of attitudes
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Figure 4 Causal Model (Model Testing)

& &
on group performance has been found in EMS research
(Gopal et al. 1993). Consequently, EOU and UFL were
modeled as having direct influences on DSS.
Faithfulness of appropriation was also modeled as a
direct influence on satisfaction based on the reasoning
that it results from group members accepting the ap-
propriateness of the EMS method and its potential to
help them achieve their desired results. As a conse-
quence of believing they are using the structures pro-
vided by the EMS in the “correct” manner (Collins
1992), group participants may be expected to be satis-
fied with the method.

While nomological validity was assessed using the
model testing data set, as in the case of convergent and
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43 SS
68
g 6|
61 81
ss2 ss4

s3

Data set: Model testing
Purpose: Nomological validity

FOA Faithfulness of appropriation
EOU Perceived ease of use
UFL Perceived usefulness
DSS  Decision scheme satisfaction

SS Solution satisfaction
* Path not significant (a=0.05)
Al path estimates are standardized.

discriminant validity, it was recognized that the rela-
tively low sample size for the testing data (90) might
be insufficient in terms of the more complex model,
resulting in a lack of the statistical power necessary to
detect and estimate causal links. It was assumed, there-
fore, that the confirmation data set, with its higher
sample size, would provide a better assessment of no-
mological validity than would the testing data set.
Nevertheless, to maintain consistency with the earlier
validity analyses and to make an initial assessment of
whether the FOA scale performed well in a nomolog-
ical context, the entire causal model was applied to the
testing data.

The overall model fit indices (Table 7) indicate that
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the model is reasonably consistent with the testing data
(Figure 4). The discriminant validity among the exog-
enous factors is apparent and the largest correlation is
that between EOU and UFL. In the case of FOA, the
correlation with EOU and UFL are 0.24 and 0.11, re-
spectively. As might be expected, the causal link be-
tween DSS and SS is substantial at 0.43.

In terms of the hypothesized links between the ex-
ogenous factors (FOA, EOU, and UFL) and DSS, it can
be seen that FOA has a strong direct effect on DSS
(0.45). While the effect of UFL on DSS was of some
magnitude, the path coefficient (0.21) was not found to
be significant. This lack of significance can be attrib-
uted to the limited statistical power afforded by the
low sample size (discussed later).

Also worth noting is the relatively low loading of
one of the DSS items (dss4 = 0.55). This number falls
below the 0.60 required for minimal reliability and con-
vergent validity. This finding is especially interesting
in light of the fact that the DSS scale, which was de-
veloped by Green and Taber (1980), has been used ex-
tensively in previous EMS research. The questionable
performance of one of its items might signify the need
to be more careful in adapting scales from other dis-
ciplines to the IT environment.

Cross Validation with the Confirmation Data
Set. The foregoing assessment of convergent, dis-
criminant, and nomological validity was conducted
using the model testing data set. Cross-validation of
the results of these analyses was achieved using the
confirmation data set. It is possible to conduct this
cross-validation using only the causal model used to
examine nomological validity, as this model can be
used to assess convergent and discriminant validity as
well. In fact, as FOA is tested in the context in which
it may plausibly be used, the causal model provides
the most conservative and therefore the most rigorous
test of the different forms of validity. Moreover, if the
confirmation data set serves to confirm the validity as-
sessment of the model testing data set, similar results
based on the larger sample size of the former alone
would be indicative of the robustness of the scale.

There are two reasons why, for the model testing
data set, a series of confirmatory factor analyses was
necessary to assess convergent and discriminant valid-
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ity when the causal model used to assess nomological
validity would have been enough to establish all three
kinds of validity. In view of the objective of this paper
to contribute to the discipline a viable approach to
comprehensive scale development, these reasons de-
serve articulation.

The first reason for the battery of tests was to ex-
amine the FOA scale in detail to identify its character-
istics; the construct was examined in isolation first,
then in relation to each of two other constructs, and
finally in a nomological network. Consequently, its in-
dividual characteristics and its specific relationships
with other constructs that also influence outcomes
were revealed. Once these characteristics were evident,
cross-validation did not call for any further under-
standing in this regard; rather, the purpose of cross-
validation was to determine whether convergent, dis-
criminant and nomological validity for the scale ex-
isted even when extended to a different data sample.

The second reason for using a series of tests on the
model testing data set relates to the fact that if the final
(nomological) model had been found wanting, each of
the other, less rigorous, tests for convergent and dis-
criminatory validity would have had to have been con-
ducted in order to identify the root cause for the model
failure (i.e., is it due to poor measurement of the un-
derlying construct or measurement overlap with other
constructs?). Rather than initially test the FOA con-
struct in a complete rigorous model, a systematic ap-
proach intended to establish each form of validity
through initial analyses was adopted. Thus, it was nec-
essary for the scale to “pass” each of these tests for va-
lidity to be established. Any failure would automati-
cally result in a failure for the full nomological test. Yet,
passing each individual test is not sufficient to prove
validity. Only the results of the final causal model per-
mit sufficient confidence to be placed in the validity of
the scale.

Once the series of tests was completed on the model
testing data set, a simple examination of the goodness
of fit measures (Table 7) and the path coefficients in the
causal model for the confirmation data set (Figure 5)
provided a rigorous assessment of the scale’s validity.
As is evident from the analysis of the confirmation data
set, the convergent validity of the FOA scale is high
(the lowest item loading is 0.78), discriminant validity

359

Copyright © 2001 All Rights Reserved



CHIN, GOPAL, AND SALISBURY
Advancing the Theory of Adaptive Structuration

is established (the correlation with EOU and UFL are
0.15 and 0.16, respectively), and the scale performs
well in predicting process satisfaction. The goodness
of fit measures are uniformly high. The overall effec-
tiveness of the faithfulness scale, therefore, is
confirmed.

It is worth noting that the DSS item that loaded
poorly in the model testing data set (dss4) had an even
poorer loading in the confirmation data set (0.43). This
finding provides further evidence for the need to reas-
sess the use of this scale in EMS research. Such reas-
sessment, however, is considered beyond the scope of
the present paper.

Figure 5 Causal Model (Confirmation)
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Threats to Validity

While considerable effort was expended on the vali-
dation of the FOA scale, the procedure is incomplete
without the consideration of certain remaining threats
to its validity. The specific threats are the question con-
cerning the power of the models in phase 3 to detect
significant effects, the potential for a biased reading of
the FOA items due to the polarity of their wording,
and the potential for group level influences on individ-
ual responses.

Power Analysis. The fact that the path from UFL
to DSS is significant in the confirmation data set is
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Data set: Confirmation
Purpose: Convergent, discriminant,
and nomological validity

FOA Faithfulness of appropriation
EOU Perceived ease of use

UFL Perceived usefulness

DSS  Decision scheme satisfaction
SS Solution satisfaction

* Path not significant (a=0.03)
Al path estimates are standardized.

INFORMATION SYSTEMS RESEARCH
Vol. 8, No. 4, December 1997

Copyright © 2001 All Rights Reserved



CHIN, GOPAL, AND SALISBURY
Advancing the Theory of Adaptive Structuration

worth noting. As suggested earlier, the lack of signifi-
cance of this path using the testing data set may well
have been attributable to the lack of statistical power
resulting from the lower sample size. When the model
was tested on the larger sample size of the confirma-
tion data set, there was sufficient power to detect the
significant influence of usefulness. Nonetheless, an ex-
plicit test for power is needed to determine whether
the confirmation data set is capable of detecting other
model misspecifications. Insufficient power would
suggest that the resulting high goodness of fit for this
data set can be attributed to an inability to detect mis-
specified models rather than to a confirmation of the
fit between model and data.

To determine whether there was indeed a power ef-
fect between the two data sets, the procedure outlined
by Saris and Stronkhorst (1984, p. 205) was applied.
The approach is to take the original model tested (H,)
and modify it to create an alternative model (H,) in
terms of additional parameter(s) (e.g., additional
causal links via structural paths between constructs or
factor loadings) with specific effect size values. An im-
plied population covariance matrix is generated from
this alternative model and then used on the original
model. In essence, the wrong model is tested with full
awareness concerning the correct model paths and
loadings. If the correct model, H,, were run on this
covariance matrix, a perfect fit would be obtained (i.e.,
%> equal to zero). However, using H,, instead results in
having the likelihood ratio value X obtained from this
analysis (i.e., the % statistic from standard covariance
analysis programs) approximating a noncentral ¥ dis-
tribution with degrees of freedom equal to the number
of additional parameters included to create H,. Given
A, the a level, and the degrees of freedom, the power
can be determined using the noncentral y? tables.

Table 8 shows the results of testing the power of the
model testing and model confirmation data sets to de-
tect three different misspecified models. The first test
consists of creating an alternative model where a stan-
dardized path of 0.25 from EOU to DSS is fixed. The
model is then tested for its power in detecting an in-
correct model in which that path is excluded for esti-
mation. The second test follows a similar procedure,
but in this case a standardized cross-loading of 0.50
from the factor EOU to the indicator foa5 is specified.

INFORMATION SYSTEMS RESEARCH
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Table 8 Results of Power Analysis (Phase 3)
Testing Confirmation
Model Effect Size A Power A Power
EQU-DSS 0.25 3.46 0.46 919 0.86
EQU-foab 0.50 66.20 1.00 162.51 1.00
Correlated Errors 0.25 160 0.24 9.30 0.86

Calculated for a = 0.05, degrees of freedom = 1 for all cases.

A model is then run where that loading is not included
for estimation. The final test is to correlate the errors
associated with two indicators of DSS (dss1 and dss2)
and assess whether model misspecification can be de-
tected when the correlation is not included.

The three tests were created to assess three different
potential problem areas. The first test demonstrates
that the zero path estimate for the structural path of
EOU to DSS in the confirmation data set is probably
correct since an effect size of 0.25 is likely to be de-
tected. The second test examines the ability to detect a
poor measure that taps into more than one construct
at a level approaching that necessary to suggest con-
vergent validity (e.g., 0.50). It shows that a measure
that taps strongly into another construct beyond the
one for which it was created will be detected. Finally,
the third test examines the ability to detect additional
latent variables. Correlated errors between two indi-
cators can be interpreted as being influenced by one or
more additional latent variables beyond the one mod-
eled. A correlation of some magnitude (e.g., 0.25) be-
tween errors could indicate a shared method effect, la-
tent trait, or any general influence that need not be
unidimensional nor follow a congeneric structure. In
all three tests, the power of the confirmation set to de-
tect misspecificaton was above the generally accepted
level of 0.80 (Cohen 1988), whereas that of the testing
data set fell short in two of the tests. In other words, it
is guaranteed that the confirmation data set allows the
detection of model misspecifications of the types tested
at least 80% of the time.

An alternative approach recently presented by
MacCallum et al. (1996) provides a means for calculat-
ing power without specifying a specific alternative
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model. Instead, power estimations are calculated in
terms of a null and alternative value of the root-mean-
square error of approximation (RMSEA) fit index. De-
pending on the selection of these indices, power cal-
culations can be made for testing hypotheses such as
“close” or “not-close” fits as well as “exact fit.” An ex-
act fit assesses the power of detecting a difference for
the RMSEA (suggested at 0.05) when it is actually 0.
Yet, this assumption of obtaining a perfect fit of 0 has
been argued as “not particularly useful in practice be-
cause the hypothesis being tested is implausible and is
not empirically interesting and because the test will
result in rejection of good models when N is large”
(MacCallum et al. 1996, p. 132). Instead, MacCallum et
al. recommend a test of not-close fit. This test examines
the power of rejecting the hypothesis that the RMSEA
is greater than 0.05 (i.e., not a good fit) when it actually
is quite good (suggested value of 0.01). Interestingly
enough, using our testing data with sample size of 90
and 317 degrees of freedom, the power was 0.822 and
0.742 for the exact and not-close fits, respectively. Thus,
at a global level, even our test data had reasonable
power to detect differences in overall model fit. A ma-
jor reason is the large number of degrees of freedom
in the model which compensate for the smaller sample
size. For the confirmatory data set with the larger sam-
ple size, the power is essentially one.

Wording Effects. A question that might arise is
whether positive wording effects may have led to the
exclusion of the items eliminated during Phase 2.* Spe-
cifically, items 1, 2, and 7 are worded in the positive
direction, whereas the remaining items are in the neg-
ative direction. At least two issues are of concern here.
The first is whether the components analyses in these
two phases inadvertently eliminated good measures of
faithfulness because they were positively worded. The
second and, from our perspective, more critical issue
is whether there is method bias in either the positive
or negative directions. In other words, to what extent
does the orientation in wording increase the conver-
gent validity (i.e., loadings)?

Two post-hoc confirmatory factor analyses were per-

4 We thank the Associate Editor and Reviewer 3 for bringing this
issue to our attention.
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formed on the data from the first two experiments (this
was not possible with the third experiment which used
only the negatively oriented measures). For each data
set, a three-factor model consisting of a single FOA
construct and two method factors (positive and nega-
tive effects) was analyzed. While all indicators were
modeled to load on the FOA factor, a positive method
factor that influenced measures foal, foa2, and foa7
and a negative method factor that influenced the other
items were included. Overall model fits were quite
strong for both the first (e.g., 0.930 and 0.933 for
Bentler’s CFI and Bollen’s delta, respectively) and the
second (e.g., 0.957 and 0.957 for Bentler’s CFI and
Bollen’s delta, respectively) experiment.

The results indicate that the positively oriented mea-
sures consistently had a strong method bias whereas
the negative ones varied. For the first experiment, the
positive measures were all significant, whereas foa4
and foab were significant among the negatively
phrased measures. In the second experiment, only the
positively phrased measures had a significant method
bias (i.e., significant loadings of 0.73, 0.87, and 0.46 for
measures foal, foa2, and foa7, respectively). Therefore,
the elimination of the positively worded items at an
early stage also served to eliminate the method bias in
the original scale.

Group Effects. Another question that may arise is
the possibility of group effects, another potential
method effect that may reduce the generalizability of
the study.’ The question concerns whether the fact that
subjects working together in groups represent an effect
that may bias the individual responses in the study.
While each subject’s response to the questionnaire was
independent of other subjects (i.e., subjects did not com-
pare their responses with each other), each subject did
share a group experience with other members in a
meeting. Yet, due to the small group size, it is unlikely
that any particular method effect was captured. The
large number of groups would wash out any biases
that may occur in any particular group session.

To confirm that group effects were not substantial,
another post hoc analysis was performed, this time at
the group level. The testing and confirmation data sets

5 We thank the Associate Editor for alerting us to this issue.
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from the third experiment were combined to increase
sample size. An average for each measure was ob-
tained for each group, and the resulting 70 group cases
were analyzed using the nomological model used ear-
lier (i.e., Figures 4 and 5). The loadings were similar to
the previous results (i.e., loadings above 0.80 except for
the DSS and SS measures). The FOA to DSS path was
0.65, while paths from EOU and UFL were —0.05 and
0.10, respectively. A bootstrap analysis (2,050 resam-
ples) was conducted to test for the significance of these
paths and loadings. All the structural paths except
those from EOU and UFL to DSS were significant (p <
0.01). The hypothesis that group effects biased the re-
sults, therefore, can be rejected.

Discussion and Conclusions

The primary aim of this paper was to report the de-
velopment of a convenient scale to measure the faith-
fulness of appropriation of advanced information tech-
nologies. A multi-stage scale development and
validation procedure was used to create a scale con-
sisting of five items. Some methodological and theo-
retical results of the scale development process should
be noted.

On the methodological front, the need for rigorous
instrument validation beyond principal components
factor analysis was demonstrated. Items that would
have been acceptable when subjected to principal com-
ponents analysis were less so when analyzed using the
more rigorous CFA approach. Also, a detailed scale de-
velopment and validation procedure was presented, the
result of which was the FOA scale.

A theoretical finding concerns the importance of
faithfulness of appropriation in understanding partic-
ipant satisfaction with the use of the EMS (as noted
earlier, we use this term to refer to the meeting process
in its entirety). The magnitude of the path coefficient
between faithfulness and decision scheme satisfaction
(Figures 4 and 5) is evidence of the importance of faith-
fulness in predicting group outcomes. In other words,
individuals’ assessment of the degree to which their
group uses the EMS in the “appropriate” manner
strongly influences their subsequent satisfaction with
the EMS.

The distinctiveness of faithfulness and satisfaction,
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however, should also be noted. The distinction war-
rants discussion because of the potential conflation of
the idea of using a system in the manner specified with
the idea of being satisfied with using it.> The question
that might arise is whether there is a potential negative
evaluative connotation of the manner in which the final
FOA items were worded; could, for example, “inap-
propriate use” be translated by the user as unsatisfac-
tory use. There is statistical evidence that such was not
the case: the path coefficient from FOA to DSS in the
confirmation data set (0.50), though high enough to
suggest a strong causal relationship, was low enough
to indicate that the two underlying constructs are dis-
tinct. More importantly, there is theoretical reason to
reject this hypothesis. None of the five items retained
in the scale refers to the consequences of using the sys-
tem in the way in which it was used. All the items refer
to the act of usage itself. Satisfaction, by its very nature,
refers specifically to a consequence or outcome of use
rather than the use itself.

An illustration may help reveal how the two con-
structs differ. Many students of IT are familiar with the
practice, especially in the 1980s, of using a spreadsheet
package for word processing tasks. The individuals
who used spreadsheets in this manner were often in-
formed that they were using the software “incorrectly”
and almost certainly realized themselves that they
were not using it as intended, recognizing, therefore,
their unfaithful appropriation of the software. Never-
theless, many such individuals continued this manner
of use and often grew quite comfortable doing so; sat-
isfaction with the manner in which they used the soft-
ware and with the outcomes of such use was, arguably,
quite high. EMS users, similarly, might acknowledge
that they have used the system “inappropriately” or
“improperly” but might, nevertheless, be quite satis-
fied with having used it in this manner or with the
outcomes of its use. Construed in this manner, faith-
fulness clearly differs from satisfaction.

The intent of the scale development procedure was
to provide a measurement method that would comple-
ment rather than supplant external methods such as the
microcoding approach advocated by the originators of

® We thank Reviewer 3 for pointing out the possibility of such an
interpretation.
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adaptive structuration theory (DeSanctis and Poole
1994). In view of the ambitious scope of application of
the theory envisaged by DeSanctis and Poole and
given the rapid rate at which advanced information
technologies are being developed and deployed, the
availability of a short five-item scale to measure faith-
fulness should prove useful to both researchers and
implementors of new information technologies. How-
ever, it is important to consider the manner in which
the scale relates to external approaches (see Figure 1),
the ways in which it might be used in conjunction with
such approaches, and the manner in which it can be
extended for use with other advanced information
technologies.

It was noted earlier that the failure of internal (e.g.,
the FOA scale) and external (e.g., microcoding) mea-
sures of faithfulness to converge should not be con-
strued as either type of measure having invalidated the
other. More likely, it indicates a differential under-
standing of the spirit of the system between the user
and the researcher or other observer.

Nevertheless, a communality of understanding is
more likely than a lack of it. In situations when a sys-
tem is new to a user community, there is usually ex-
plicit communication of its aims and objectives (its
spirit). Moreover, to the extent that the use of a con-
struct such as faithfulness reflects a degree of sensitiv-
ity to the theory of adaptive structuration, researchers
in such situations can be expected to have attended, in
some fashion, to the task of ensuring such adequate
communication of the spirit. Even in “live” organiza-
tional situations in which a system is smoothly incor-
porated into ongoing group work in a manner that pre-
cludes the possibility of intervening in order to
communicate its spirit, individuals can be expected to
have some common organizational reference point that
informs their understanding of the intentions under-
lying the use of the system. Consequently, a common
understanding of a spirit can be assumed, as can con-
vergence between internal and external conceptions of
spirit. The scale, therefore, can be unproblematically
applied in the majority of situations in which a new
system is introduced without having to resort to the
more demanding activity of microcoding.

Microcoding and other external measures, however,
may be useful in assessing whether the spirit as un-

364

derstood by the implementor is indeed similar to the
spirit as understood by the user, especially in situations
where such differences might be expected. For re-
searchers to engage in microcoding, of course, all ses-
sions will need to be videotaped, as was the case for
the third experiment reported in this paper. In field
settings, however, videotaping is not always a viable
option for reasons such as resources being unavailable
or group members failing to consent to being video-
taped. In the latter case, an important reason for failure
to provide consent may relate to the confidentiality is-
sue—organizational users may consider the informa-
tion exchanged during a meeting to be sensitive and
may therefore consider a videotaped record of a meet-
ing to represent a potential breach of confidentiality.
Under such circumstances, researchers would be con-
strained to measure faithfulness by means of the scale
rather than through microcoding.

As the use of a technology evolves, so do user inter-
pretations of its spirit. The subjective understanding of
spirit becomes increasingly unique to the individual,
thereby making the assessment of faithfulness against
an objectively defined spirit less meaningful. A scale,
therefore, would be the most effective means to mea-
sure faithfulness, by having users assess their own us-
age in relation to the spirit defined subjectively (see
Figure 1). The measurement of faithfulness in such sit-
uations of ongoing use is, however, unlikely to be well
served by the FOA scale in its present form. As the
spirit is internalized and subjectified, it will have to be
decoupled from the design intent. Even though the
spirit might initially reflect the designers’ intent, it will
eventually be inaccurate to define it solely in these
terms—it will have evolved to represent considerably
more than such initial intent. Careful scrutiny of the
scale, however, reveals ways in which faithfulness can
be captured relative to this evolving internalized spirit:
only two of the five items were actually anchored in
design intent (e.g., “The developers of the EMS would
disagree with how our group used the system”); the
other three items called for faithfulness to be evaluated
with respect to a “general” spirit (e.g., “Our group
probably used the EMS improperly”). To be sure, ref-
erence to the design intent in two of the items is crucial
to the representation of and reference to spirit in all
five items in situations where the system is new to the
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user community. However, the scale can be effectively
modified to measure faithfulness in ongoing use situ-
ations by removing explicit references to design intent.
We will leave the task of modifying the scale and test-
ing it to future research.

Even though its diachronic use may be called into
question, the applicability of the scale to other new ad-
vanced information technologies should be high. Ge-
neralizability, in this regard, is actually enhanced by
the measurement of faithfulness from the individual’s
standpoint and by the anchoring of the scale in design
intent. Beyond the argument that spirit is encountered
only at the individual level, measurement at this level
means that faithfulness can be assessed for advanced
information technologies for which use is not observed
or even unobservable. Therefore, use in natural set-
tings such as workplaces can also be monitored for
faithfulness. Moreover, minor modifications to the
items will permit their use in relation to individual
rather than group information technologies (an ex-
ample is presented in Table 9). The anchoring of the
scale in design intent will give individual users access
to the aims and objectives of any new technology, even
when it is difficult to explicitly communicate spirit
(such as in ‘live’ organizational settings): design intent
will serve as a representation of the spirit of the system.

The applicability of the scale in organizational set-
tings, however, clearly should be tested in future re-
search. It is in organizations that advanced information
technologies are being introduced most rapidly and it
is in those settings that the scale could prove most
fruitful.

This is not to say, however, that the use of student
subjects in the experiments reported in this paper
serves to compromise the external validity of the scale,
as is often assumed in research that utilizes student
subjects (Gordon et al. 1986, 1987). When students are

Table 9 Example of FOA Items Adapted for Other Technologies

The developers of [the technology] would disagree with how | used it.

| probably used [the technology] improperly.

The original developers of [the technology] would view my use of it as in-
appropriate.

| failed to use [the technology] as it should have been used.

I did not use [the technology] in the most appropriate fashion.

INFORMATION SYSTEMS RESEARCH
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expected to assume the roles of organizational mem-
bers or to make judgments concerning issues that or-
ganizational members would make, the use of student
subjects could prove problematic, given their clearly
different status. However, when students are expected
to assume roles that do not remove them from their
student frame of reference, their responses may be ex-
pected to be valid with respect to the objective of the
study (DeSanctis 1989). In each of the experiments re-
ported in this paper, students were asked to perform
tasks in which they participated as students rather
than in any other roles. Moreover, monetary rewards
for performance were established in all three experi-
ments, hence providing extrinsic motivation to per-
form. In addition, the task used in each experiment
was relevant to a student population, thereby provid-
ing intrinsic motivation. Consequently, the use of stu-
dent subjects is not considered problematic in this
exercise.

Finally, it was noted earlier that the intent of this
paper was to develop the FOA scale and not to test
AST. Consequently, the model used to test the validity
of the scale was intended only as a plausible rather
than an “accurate” representation of AST. Beyond the
fact that space limitations constrain our ability to de-
velop the scale and test the theory, any test of the the-
ory would have to include the other constructs impli-
cated in it: consensus on appropriation and attitude.
While attitude has been operationalized elsewhere
(Sambamurthy 1989), a convenient scale to measure
consensus on appropriation needs to be developed.
Only when a complete suite of measures is available
can the propositions of AST be conveniently tested in
future research.

The aim of this project was not to provide a means
to perfectly measure faithfulness of appropriation. Just
as DeSanctis and Poole (1994, p. 141) point out that
their “interest is in describing appropriation processes
with sufficient refinement so that we can gain mean-
ingful (though not perfect) insight into the connection
between technology and action,” the intent in this pa-
per has been to put together a scale that taps into the
faithfulness construct enough to provide insights into
the appropriation process. Even though rigorous vali-
dation procedures were used to develop the scale, re-
searchers using it should not expect to see uniformly
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high loadings and path coefficients every time it is
used. Any attempt to assess human interpretive
schemes must take into account the inherent variability
of individual and social processes.’
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