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Abstract

Information Systems (1S) design research tends to emphasise the development of new meth-
ods (normative research), while addressing the evaluation of methods in only a limited fash-
ion. A possible reason for this is the philosophical and methodological problems involved in
validating methods (“knowledge how”) as opposed to theses (“knowledge that”).
“ Knowledge that” has been the major focus of scientific research, which is generally about
establishing the truth of particular propositions (hypotheses). However an entirely different
approach is required to validate methodological knowledge. This paper proposes a theoreti-
cal model and associated measurement instrument for evaluating 1S design methods. The
model is based on two previously unrelated areas of theory: the Technology Acceptance
Model (TAM) from the IS success literature and Methodological Pragmatism from the phi-
losophy of science. The resulting theoretical model combines two different but related dimen-
sions of method “ success’ : actual effectiveness and adoption in practice. The model is go-
plicable to all types of IS design methods as well as methods used in other domains. A labo-
ratory experiment and a field experiment are conducted to test the model. The paper also
presents some interesting findings about the use of undergraduate students in experimental
studies.

Keywords

IS design, evaluation, Technology Acceptance Model (TAM), requirements analysis, Entity
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1. Introduction

1.1 Validation of 1S Design MethodsT

IS design research tends to emphasise the development of new methods while addressing the
use and evauation of methods in only a limited fashion (Bubenko, 1986; Curtis, 1986; Fitz-
gerad, 1991; Westrup, 1993; Wynekoop & Russo, 1997; Moody & Shanks, 1998). Wyne-
koop and Russo (1997) conducted a review of 1S design research published in the leading 1S
journals over the past three decades. The results of the analysis showed a heavy reliance on
normative research, largely focusing on the development of new methods or modifications to
existing methods. They concluded that there was a “lack of serious empirical research into
the efficacy of methods in practice” and a “need for validation of methods in organisational
contexts using real practitioners’.

However the question of how to validate IS design methods is a problematic issue (e.g. Olle,
Sol & Verrijn-Stuart, 1982; Olle, Sol & Tully, 1983; Ivari, 1986; Olle, Sol & Verrijn-Stuart,
1986; Fitzgerald, 1991; Weber, 1997; Wynekoop & Russo, 1997). There are inherent prob-
lems evaluating any methodology or design technique since there is typically no theory, no
hypotheses, no experimental design and no data analysis to which traditional evaluation crite-
riacan be applied (Weber, 1997).

1.2 Adoption of IS Design Methods

A number of authors have commented on the low level of adoption in practice of IS design
methods published in the research literature (Bubenko, 1986; Galliers, 1994; Wynekoop &
Russo, 1997; Avison, Lau, Myers & Nielsen, 1999; Moody & Shanks, 2002). Regardless of
the potential benefits of 1S design methods published, unless they are used in practice, these
benefits cannot be realised. The issue of practitioner acceptance of methods is something
which has been largely ignored in IS design research. However, usage is an important prag-
matic measure of the “success’ of a method and also of the impact of research on practice
(Fitzgerald, 1991).

1.3 Objectives of this Paper

The lack of an underlying theoretical framework or “paradigm” is a barrier to effective re-
search in many areas of IS research (Weber, 1987; 1997). In this respect, IS design research
lags many other areas of IS research where well developed theoretical frameworks for
evaluation now exist (e.g. Davis, 1989; De Lone & McLean, 1992). This paper proposes a
theoretical model for validation of IS design methods, which is based on two areas of previ-
oudy unrelated theory.

T Inthis paper, theterm “IS design method” is used in its broadest sense, and refers to compl ete methodolo-
giesor individual techniques used within the development lifecycle.
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2. Theoretical Foundations

2.1 Methodological Pragmatism

A possible reason for the lack of validation of IS design methods is the philosophical and
methodological problems involved in validating methods as opposed to theses. According to
Rescher (1977), human knowledge consists of two types:

Theses or “knowledge that” : these define statements or assertions about the world.
Methods or “knowledge how”: these define ways of doing things.

“Knowledge that” or propositional knowledge has been the primary focus of scientific re-
search, which is generally about establishing the truth of particular propositions (hypotheses).
Rescher argues that an entirely different approach is required to validate methodological
knowledge. The reason is that methods have no truth value, only pragmatic value¥s a method
does not describe any external reality, so it cannot be true or false, only effective or ineffec-
tive. Unlike theses, methods cannot be established deductively from known facts or induc-
tively from observations. The validity of a method can only be established by applicative
success in practice. The objective of validation should not be to demonstrate that the method
is“correct” but that it is rational practice to adopt the method based on its pragmatic success.

Pragmatic success is defined as “the efficiency and effectiveness with which a method
achieves its objectives (O)”. All methods are designed to improve performance of a task
(Figure 1). Task performance can be improved in two ways.

Efficiency improvement: by reducing effort required to complete the task
Effectiveness. improving the quality of the result.

OQutputs

improve-outputs
(increase efficiency) (increase effectiveness)

reduce inputs

N Method
Figure 1. Efficiency vs Effectiveness

2.2 The Technology Acceptance Model (TAM)

User acceptance of information systems has become an important issue in the IS field (Davis,
Bagozzi & Warshaw, 1989; Cooper & Zmud, 1990; Keen, 1991; Alavi & Carlson, 1992;
Hartwick & Barki, 1994; Markus & Keil, 1994; Brancheau, Janz & Wetherbe, 1996; Gaynor,
1996; Hu & Chau, 1999). Regardiess of the technical superiority or potential benefits of a
particular information system, if it is not used or is under-utilised, the benefits cannot be re-
alised (Chau, 1996). Of al the models that have been proposed for user technology accep-
tance, the Technology Acceptance Model (TAM) has been the most influential, and is one of
the few candidates for a “paradigm” in the IS field. Compared to other models, TAM has
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advantages in parsimony, |IT specificity, strong theoretical basis and empirical support (Hu &
Chau, 1999). There are three primary constructs in TAM (Daviset a, 1989):

Perceived Ease of Use: “the degree to which a person believes that using a particular

Perceived Usefulness: “a person’s subjective probability that using a particular system
would enhance his or her job performance”.
Intention to Use: “the extent to which a person intends to use a particular system”

All constructs of TAM are operationalised using multiple indicators. These were developed
by synthesising previous measurement items from the literature and a rigorous process of
evaluation of reliability and validity (Davis, 1989). TAM has been used as the theoretical
basis for many empirical studies of user technology acceptance and has accumulated ample
empirical support (Davis, 1989; Davis et al, 1989; Mathieson, 1991; Adams, Nelson & Todd,
1992; Taylor & Todd, 1995; Chau, 1996; Szajna, 1996; Hu & Chau, 1999).

There are clear parallels between user acceptance of information systems and practitioner
adoption of methods. Both are subject to individual choice: users make decisions about what
systems they will use and practitioners make decisions about what methods they will use.
Both are therefore the result of reasoned action. For this reason, | argue that theoretical mod-
els used to explain and predict user acceptance of information technology may be adapted to
explain and predict the adoption of methods.

3. A Theoretical Model for Evaluating | S Design M ethods

3.1 In Search of the Dependent Variable: What Makes a
“Successful” Method?

In deciding how to validate IS design methods, one of the central issues that needs to be re-
solved is to define the “dependent variable”. That is, how do we determine whether a method
is successful or not? This paper argues that there are (at least) two dimensions of “success’
that need to be considered in evaluating IS design methods:

Actua efficacy: whether the method improves performance of the task. This corre-

sponds to Rescher’ s notion of pragmatic success.
Adoption in practice: whether the method is used in practice. Regardless of whether the

method improves performance or not, unless it is used in practice, its benefits cannot be
realised.

On their own, neither actual efficacy nor adoption in practice will lead to improved practices.
A method that improves performance but that is not used will have no effect on practices.
Similarly, a method that people use but which reduces performance of the task will have a
negative effect on practices.

3.2 The Method Evaluation M odel

Figure 2 summarises the Method Evaluation Model, a theoretical model for evaluating meth-
ods which incorporates both aspects of method success discussed above. The diagram shows
the primary constructs and causal relationships between them.
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Figure 2. Method Evaluation Model

The constructs of the model are:

Actual Efficiency: the effort required to apply a method.

Actual Effectiveness: the degree to which a method achieves its objectives (O).

Perceived Ease of Use: the degree to which a person believes that using a particular
method would be free of effort.

Percelved Usefulness: the degree to which a person believes that a particular method will
be effective in achieving its intended objectives.

Intention to Use: the extent to which a person intends to use a particular method.

Actua Usage: the extent to which a method is used in practice.

Actual Efficiency and Actual Effectiveness are based on Rescher’s concept of pragmatic suc-
cess. Efficiency of a method is defined by the effort required to apply the method. This can
be measured by avariety of input measures: time, cost or effort. Effectiveness of a method is
defined by how well it achieves its objectives. This can be measured by evaluating the quan-
tity and/or quality of the results (output measures).

The three central constructs of the model are the constructs of TAM. The definitions of the
constructs have been modified to reflect the change of domain from systems to methods. The
definition of Perceived Usefulness is aso modified to reflect the fact that the effectiveness of
a method can only be evaluated in the context of its objectives (Rescher, 1977). The con
structs of TAM are sufficiently general that they can be trandated to the methods domain.

3.3 Causal Relationships (Laws of Interaction)

The following causal relationships are hypothesised between the constructs of the model:

Perceived Ease of Use is determined by Actual Efficiency. Actua Efficiency measures
the effort required to apply the method, which should determine perceptions of effort re-
quired.

Percelved Usefulness is determined by Actual Effectiveness. Actual Effectiveness
measures how well the method achieves its objectives, which should determine percep-
tions of its effectiveness.

Perceived Usefulness is determined by its Perceived Ease of Use. This follows from
TAM.
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Intention to Use a method is jointly determined by its Perceived Ease of Use and Per-
ceived Usefulness. This follows from TAM.

Actua Usage of a method is determined by Intention to Use. This also follows from
TAM.

Rescher’s theory of Methodological Pragmatism predicts that methods that are more efficient
and/or effective in achieving their objectives will be adopted in favour of other methods.
This model proposes a dightly different view: that methods will be adopted based on percep-
tions of their ease of use and usefulness. Actual Efficiency and Effectiveness determine in-
tentions to use a method only via perceptions of ease of use and usefulness. Thisis a subtle
difference, but an important one%s in human behaviour, subjective reality is more important
than objective reality. While perceptions of ease of use and usefulness will be partly deter-
mined by actual efficacy, they will aso be influenced by other factors (e.g. prior knowledge,
experience with particular methods, normative influences).

3.4 Operationalisation of the M odel

Measures for Actual Efficiency and Actual Effectiveness must be developed for each class of
methods, based on their objectives (O) and the task being evaluated. There is no way to pre-
scribe these apart from general guidelines about measures of time, cost and cognitive effort
(efficiency), and quantity and quality of results (effectiveness). In the absence of any
method-specific items for evaluating perceived efficacy, the items from TAM were used as a
basis for formulating items for Perceived Ease of Use, Perceived Usefulness and Intention to
Use. The wording of the items were changed to reflect the change of domain, and the items
of Percelved Usefulness were modified to reflect the objectives of the method (O).

4. Laboratory Experiment: Comparative Evaluation of
Large Data Model Representation Methods

A laboratory experiment was conducted in which the Method Evaluation Model was used to
evauate the comparative efficacy of a number of alternative methods for representing large
data models (Moody, 2001).

4.1 Research Design

There were 41 participants in this experiment, all of whom were final year Information Sys-
tems students¥s these were used as proxies for analysts. Participants were randomly assigned
to three treatment groups and were trained in one of the methods being evaluated. They were
then given an example data model and asked to document the model using the method they
had learnt. Findlly, they were asked to complete a post-task survey, in which they were
asked give their perceptions of the method they had used.

4.2 Independent Variable

The independent variable had three levels, corresponding to the methods being compared:

Clustered Entity Models (Feldman & Miller, 1986)
Structured Data Models (Simsion, 1989)
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Levelled Data Models (Moody, 1997)

The objectives of these methods were to improve end user understanding of data models (O1)
and simplify documentation and maintenance of large data models (O,). Only the second
objective was evaluated as part of this experiment¥a the first objective was evaluated using a

different experimental task and different sample population (Moody, 2001).

4.3 Dependent (Outcome) Variables

Two performance based dependent variables were used to evaluate the methods:

D1: Documentation Efficiency. This construct was measured by the time taken to com
plete the documentation task. This provides a measure of Actua Efficiency.

D2: Clustering Consistency. This was measured by the number of clusters produced by
each participant expressed as a percentage difference from the mean for the group. This
provides a measure of consistency between different people using the method.

Three perception based variables were used to evaluate the methods:

D3: Percelved Ease of Use. This was measured using six items on the post-task survey
(Questions 1, 4, 5, 9, 11 and 14). Items used to operationalise Perceived Ease Of Use
were adapted from Davis et a’s (1989) study, with changes in wording to fit use of a
method as opposed to use of a computer system. A total of six items were used to meas-
ure Perceived Ease of Use (the same number as in TAM). The TAM item from which
each item is derived is shown in brackets after each item. Note that half the itemsin the
survey are negated to avoid monotonous responses

Q1. | found the procedure for applying the method complex and difficult to follow (PEOU1)
Q4. Overdl, | found the method difficult to use (PEOU2)

Q6. | found the method easy to learn (PEOU3)

Q9. | found it difficult to apply the method to the example data model (PEOUS3)

Q11. | found the rules of the method clear and easy to understand (PEOUS)

Q14. | am not confident that | am now competent to apply this method in practice (PEOUG)

D4: Perceived Usefulness. This was measured using eight items on the post-task survey
(Questions 2, 3, 6, 7, 8, 12, 13, 15). The items used to operationalise Perceived Useful-
ness were adapted from Davis et d’s (1989) study, with changes in wording to fit use of
a method as opposed to use of a computer system, and to reflect the objectives of the
method (as usefulness is defined in terms of how the method achieves its objectives).

Q2. | believethat this method would reduce the effort required to document large data models (PU1)

Q3. Large data models represented using this method would be more difficult for users to under
stand (PU4)

Q5. This method would make it easier for usersto verify whether data mo dels are correct (PU4)

Q7. Overdl, | found the method to be useful (PU4)

Q8. Using this method would make it more difficult to maintain large data models (PU5)

Q12. Overal, | think this method does not provide an effective solution to the problem of represent-
ing large data models (PUG6)

Q15. Overall, | think this method is an improvement to the standard Entity Relationship Model (PU4)

Q13. Using this method would make it easier to communicate large data models to end users (PU5)

D5: Intention to Use. This was measured using two items on the post-task survey (Q10

and Q16). Statements used to operationalise Intention to Use were adapted from Davis
et a’s(1989) study. Intention To Use is operationalised using two items (the same num-
ber asused in TAM):

Q10. | would definitely not use this method to document large Entity Relationship models (ITUL)



Daniel L. Moody A Theoretical Model for Validating Information Systems Design Methods

Q16. | intend to usethis method in preference to the standard Entity Relationship Model if | have to
work with large data models in the future (ITU1)

The items defined for Perceived Ease of Use, Perceived Usefulness and Intention to Use were
combined together into a post-task survey consisting of 16 items. Each item was measured
using a5 point Likert scale, with negative statements on one side of the page and positive
statements on the other side (opposing statements format). To ensure the balance of itemsin
the questionnaire, half of the statements on the left hand side were negated to invite the a-
tention of respondents who might become increasingly aert to manipulated question items
(Hu & Chau, 1999). In addition, items were arranged in a random order to reduce the poten-
tial ceiling effect that could induce monotonous responses to question items measuring the
same construct (Hu & Chau, 1999).

Actual Usage was not evaluated as part of this study, as this was not possible in an experi-
mental context. However Davis et a (1989) found that intentions after only a one hour intro-
duction to a computer package predicted usage behaviour 14 weeks later. In this experiment,
participants spent two hours learning and using the methods, so we argue that intentions
should predict future usage reasonably well.

4.4 Validity and Reliability Analysis

To evaluate the results for Perceived Ease of Use, Perceived Usefulness and Intention to Use,
it is necessary first to evaluate the validity and reliability of their empirical indicators.

Construct Validity

Factor analysis is the preferred technique among researchers for evaluating construct validity.
However in this experiment, the sample size was too small, so inter-item correlation analysis
was carried out instead. Q13 (Perceived Usefulness) was found to have low convergent \a-
lidity, and was therefore removed from the analysis.

Reliability

Reliability analysis was conducted on the items used to measure Perceived Ease of Use, Per-
ceived Usefulness and Intention to Use (excluding Item 13). High levels of reliability were
found for all constructs, with Cronbach’s alpha > .8 in all cases (Table 1). This means that
more than 80% of the variation is systematic rather than due to measurement error. While
there is no definitive standard for reliability, alphas of 0.7 or above are considered to be ac-
ceptable in the literature (Nunally, 1978).

Table 1. Item Reliabilities

CONSTRUCT CRONBACH’S a

Perceived Ease of Use .88

Perceived Usefulness .85

Intention to Use .83
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of Methods

Table 2 summarises the results for all experimental groups on all dependent variables.

Table 2. Comparison of Experimental Groups

EXPERIMENTAL GROUP
Clustered Entity Structured Data Levelled Data
DEPENDENT VARIABLE
Model Model Model

Documentation Time (in minutes) 95.39 71.34 55.96
Clustering Consistency (%

o 30.77% 22.53% 2.04%
variation)
Perceived Ease of Use (score /5) 2.51 3.54 4.1
Perceived Usefulness (score /5) 2.93 3.29 3.82
Intention to Use (score /5) 2.69 3.18 3.61

10 out of 15 comparisons between groups yielded significant results. The Levelled Data
Models group performed significantly better than the Clustered Entity Model group on al
dependent variables, and better than the Structured Data Model group on three dependent
variables (Documentation Time, Clustering Consistency and Perceived Ease of Use). The
Structured Data Models group performed better than the Clustered Entity Model group on
two dependent variables (Documentation Time and Perceived Ease of Use).

4.6 Likelihood of Adoption in Practice

Likelihood of adoption in practice was evaluated by comparing the values of Perceived Ease
of Use, Perceived Usefulness and Intention to Use for each experimental group with the
“zero point” of the measurement scale (3). This determines whether mean responses are sig-
nificantly positive or negative. Table 3 summarises the results of the one sample t-tests. Al
comparisons were found to be significantly positive for the Levelled Data Models method,
which suggests that it is highly likely to be adopted in practice. The only significant results
for the other two methods were for Perceived Ease of Use. The Structured Data Model
method was found to be easy to use while the Clustered Entity Model method was found to
be difficult to use.

Table 3. Sgnificance of Responses

QUESTION Clustered Entity Model|[Structured Data Model|Levelled Data Model

Perceived Ease of Use No (0.031) Yes (0.033) Yes (0.000)

Perceived Usefulness Undecided (0.834) Undecided (0.103) Yes (0.002)

Intention to Use Undecided (0.337) Undecided (0.455) Yes (0.041)
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4.7 Validation of Causal Relationships

The causal relationships hypothesised in the Method Evaluation Model were evaluated using
regression analysis.

Documentation Efficiency ® Perceived Ease of Use

This follows from the relationship between Actual Efficiency and Perceived Ease of Use in
the Method Evaluation Model. This regression was significant with a < .01, which means
that the relationship was strongly confirmed.

Per ceived Ease of Use ® Perceved Usefulness

This regression was significant with a < .01, which means that the relationship was con-
firmed.

Per ceived Ease of Use + Percelved Usefulness® I ntention to Use

This regression was significant, with a < .01. However the relationship between Percelved
Ease of Use and Intention to Use was not statistically significant after controlling for the ef-
fects of Perceived Usefulness. This result is consistent with many of the empirical studies of
TAM (Davis et a, 1989; Chau, 1996). The relationship between Perceived Usefulness and
Intention to Use was found to be significant with a < .01.

Effect of Documentation Efficiency on Perceived Usefulness and Intention
to Use

According to the Method Evaluation Model, perceptions of efficacy (ease of use and useful-
ness) determine intentions to use a method. Actual efficacy is hypothesised to affect inten-
tions to use only via perceptions. To test this assumption, regression analyses were carried
out to determine the direct effect of Documentation Time on Perceived Usefulness and In-
tention to Use:

The first regression showed that after controlling for Perceived Ease of Use, Documen-
tation Efficiency had no significant effect on Perceived Usefulness. This confirms that it
is a causal antecedent of Perceived Ease of Use rather than a direct or parallel determi-
nant of Perceived Usefulness.

The second regression showed that Documentation Efficiency had no significant effect
on Intention to Use after controlling for Perceived Usefulness. This confirms that it only
has an indirect effect on Intention to Use via Perceived Ease of Use and Perceived Use-
fulness.

This confirms the hypothesis in the Method Evaluation Model that actual efficiency of meth-
ods only plays an indirect role in method adoption, by influencing people’'s perceptions of
ease of use.
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5. Field Experiment: Practitioner Acceptance Testing

A field experiment was conducted using experienced practitioners to evaluate the likelihood
of adoption of the most successful method in the laboratory experiment (Levelled Data
Model). This provided a test of the Method Evauation Model using a more representative
sample population. It also provided a check on the external validity of the findings about the
method’ s likelihood of adoption in practice.

5.1 Sample Population vs Target Population

In general, the population from which one selects subjects for an experiment should be repre-
sentative of the population to which the researcher wishes to generalise results (Cooper &
Schindler, 1998). Clearly, using undergraduate students to evaluate methods (as in the labo-
ratory experiment) is not the same as using practitioners. Generalisability is a significant
problem in laboratory experiments involving university students, and is one of the major
limitations of experimental research in the social sciences (Babbie, 1998). However in gen
eral, causal relationships are believed to more generalisable across populations than specific
characteristics (Pedhazur & Schmelkin, 1991). This is a distinction between the values of
variables and relationships between them (Babbie, 1998).

This suggests that the findings about the relative efficacy of the methods in the laboratory ex-
periment — which represent relationships between the independent and dependent variables —
are generalisable to practitioners. We would also expect that the relationships between the
dependent variables would hold in the target population. However we could have little con-
fidence that the same values of the dependent variables (perceptions of ease of use, useful-
ness and intentions to use) would be found using practitioners. As a result, the conclusions
about the likelihood of adoption in practice of the methods are open to question.

5.2 Research Design

In this study, a one group, post-test only design was used. Only the most successful method
(Levelled Data Model) from the laboratory experiment was tested. There were 21 partici-
pants in the study, all of whom were experienced practitioners. They participated voluntarily
in the experiment in response to an invitation by email. The average IT experience of the
participants was 18.4 years and average data modelling experience was 10.2 years. Partici-
pants were first trained in the use of the method. They were then given an example ER
Model and asked to apply the method to it. Finally, they were then asked to complete a post-
task survey, in which they were asked to give their perceptions of the method.

Independent Variable

The independent variable (experimental treatment) was the method used to document the data
model. In this experiment, it has only one level (Levelled Data Model).

Dependent Variables

The dependent variables were the perception-based variables of the Method Evaluation
Model:
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D1: Perceived Ease Of Use
D2: Perceived Usefulness
D3: Intention To Use

The same measurement instrument (post task survey) was used as in the previous experiment.
No performance based data was collected as part of this experiment as this is only meaning-
ful in comparison between methods.

5.3 Validity and Reliability Analysis

Construct Validity

Inter-item correlation analysis was used to evauate validity of the dependent variables. Two
items failed the validity test: Q13 (Perceived Usefulness) and Q14 (Perceived Ease of Use)

and were therefore removed from the analysis. Q13 also failed the validity analysis in the
laboratory experiment, which suggests a systematic flaw in this item.

Reliability Analysis
Reliability analysis was conducted on the items on the post-task survey, excluding Items 13
and 14. High levels of reliability were found for al constructs, with Cronbach’s apha > 0.7

in al cases.

Table 4. Item Reliabilities for Dependent Variables

CONSTRUCT CRONBACH’'S @&

Perceived Ease of Use .75

Perceived Usefulness .82

Intention to Use .96

5.4 Likelihood of Adoption in Practice

One sample t-tests were conducted on the value of each construct to determine whether they
were significantly different to the zero point of the scale (3). The values of all dependent
variables were found to be significantly positive. This suggests that the method has a high
likelihood of being adopted in practice.

Table 5. Results of Static Comparisons

DEPENDENT VARIABLE MEAN STDEV SIGNIFICANCE

Perceived Ease of Use 4.64 0.43 .000

Perceived Usefulness 4.33 0.47 .000

Intention to Use 4.19 0.80 .000
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5.5 Comparison to Laboratory Experiment Results

Significance tests were carried out between the values of the dependent variables in this ex-
periment and for the corresponding group in the laboratory experiment (Treatment Group 3).
Two out of three of the comparisons were significant (Table 6).

Table 6. Differences Between Laboratory Experiment and Field Experiment Results

LABORATORY FIELD
CONSTRUCT SIGNIFICANCE
EXPERIMENT EXPERIMENT
Perceived Ease of Use 4.16 4.64 .030
Perceived Usefulness 3.82 4.33 .040
Intention to Use 3.61 4.19 (.080)

Asshownin Table 6, the practitioners found the method to be easier to use than the students
did (@ <.05). Thisconfirmed our a priori hypothesis, as it was expected that experts would
find learning a new method easier than novices. However the practitioners also perceived the
method to be more useful than the students did, which was unexpected (a < .05). While one
might expect practitioners to be harsher judges of the usefulness of a method than students,
the explanation may be that the students were ssimply more conservative in making their
judgements. Studies of decision making show that when people are uncertain in their judge-
ments (either through lack of information or experience), they are less likely to make extreme
choices (Simon, 1977). Thisresultsin a centralising tendency in their responses. No differ-
ence was found between the two experiments in participants intentions to use the proposed
method.

5.6 Validation of Causal Relationships

The causal relationships between dependent variables were investigated using regression
analysis.

Percalved Ease of Use ® Percaved Usefulness

The regression equation obtained in this analysis was amost identical to that found in the
laboratory experiment. This confirms the assumption in the literature that relationships be-
tween variables are generalisable between populations. Even though the values of Perceived
Usefulness and Perceived Ease of Use were found to be significantly different, the relation-
ship between the variables is almost identical.

Per ceived Ease of Use + Percelved Usefulness® I ntention to Use

The regression equation obtained in this analysis was very different to the one found in the
laboratory experiment. In this experiment, both independent variables had similar effects on
Intention to Use (based on the beta-values), while in the laboratory experiment the effect of
Perceived Usefulness was about three times that of Perceived Ease of Use. The regression
was found to be highly significant, with a <.01.
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The relationship between Perceived Ease of Use and Intention to Use was found to be sig-
nificant with a < .05. This is consistent with the theoretical model, but contradicts the find-
ings of the laboratory experiment. The relationship between Perceived Usefulness and In+
tention to Use was also significant with a < .05. Thisis consistent with the theoretical model
and the findings of the laboratory experiment. This suggests that the relative importance of
Perceived Ease of Use in making decisions about method adoption is much higher for practi-
tioners than it is for undergraduate students. The likely explanation for this is that practitio-
ners have a high level of investment in existing methods, so that the cost of adopting a new
method will be higher than for novices. Since Perceived Ease of Use represents a perceptual
measure of the costs of adopting a new method, this is likely to play a much more important
role in adoption decisions for practitioners.

6. Conclusion

IS design research tends to emphasise the development of new methods while addressing the
use and evauation of methods in only a limited fashion. One possible reason for this is the
lack of a suitable theoretical framework for evaluating methods. This paper has defined a
theoretical model for validating IS design methods. The model incorporates two distinct di-
mensions of method “success’: actual efficacy and adoption in practice. It recognises that for
a method to be successful, it not only has to improve task performance, but also that people
need to be willing to use it. The paper illustrates how the model can be used to compare the
efficacy of different methods (laboratory experiment) and aso to evaluate the likelihood of
adoption of amethod in isolation (field experiment).

6.1 A Changein Focusfor |SDesign Research?

The issue of practitioner acceptance of methods is something which has been largely ignored
in IS design research. However, usage is an important pragmatic measure of the “success’ of
a method and also of the impact of research on practice. This paper argues for a change in
focus of IS design research. As well as trying to develop methods which produce better re-
sults, it is equally important to develop methods that people are willing to use. Regardless of
the technical or theoretical superiority of a particular method, it cannot result in improved
practices unless people use it. Thisis a lesson that has been well learnt in the IS success lit-
erature (Davis et al, 1989). If IS design research is to become more than just an academic
exercise, researchers need to urgently address the issue of practitioner acceptance. Under-
standing the factors which determine method acceptance will help to reduce the gap between
research and practice in 1S design, and improve the uptake of methods in practice, which up
until now has been very low.

6.2 On Laboratory Experimentation Using Under graduate
Students

The controversy over using college students in experimental research has been a topic of
philosophical discourse and empirical investigation in many disciplines (e.g. Ashton &
Kramer, 1980; Gordon, Slade & Schmidtt, 1986; 1987; Greenberg, 1987; McAulay, King &
Carr, 1998). Gordon et al (1986) found that in the maority of studies in which students and
non-students participated under identical conditions, experimental results were significantly
different. This experiment confirms these findings: the values of two out of three dependent
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variables were significantly different between the two experiments. This suggests that cau-
tion should be exercised in generalising from the results of experiments involving under-
graduate students.

The literature also suggests that generalisatiors may be more safely drawn about relation
ships between variables than about absolute values (Pedhazur & Schmelkin, 1991; Babbie,
1998). However while two relationships between variables were amost identical between
the two experiments, the other (Perceived Ease of Use ® Intention to Use) was significantly
different. This provides mixed support for the generaisability of relationships between
populations.

The results of the experiments also suggest that the effort required to get practitioners to par-
ticipate in experiments may be worthwhile, as it can increase both the external validity and
statistical significance of results. If students, because of their limited knowledge and experi-
ence, tend to make conservative judgements on perception-based variables, this will tend to
reduce differences between groups and therefore the significance of results.
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