An Empirical Evaluation of User Information Satisfaction (UIS) Measures

for Use with General Ledger Accounting Software

I. Introduction

Keen [1987] defines the "mission" of Information Systems research as:

to study the effective design, delivery, use and impact of information technologies in organisations and
society.
A key word in this definition is "effective”. By implication, Information Systems (IS) researchers need measures of
IS effectiveness. However, the measurement of IS effectiveness has proven very difficult. In fact, MIS Quarterly

recently described it as one of the "haunting problems" of MIS [Executive Overview to Davis [1989], p.318].

Since the quality or effectiveness of information systems is so hard to measure directly, many researchers have
turned to indirect measures such as User Information Satisfaction (UIS). Ives, Olson, and Baroudi [1983] describe
UIS as a "perceptual or subjective measure of system success" that

provides a meaningful ‘surrogate’ for the critical but unmeasurable result of an information system, namely,
changes in organizational effectiveness. [p.785]

If UIS is to be used as a dependent variable in Accounting Information Systems research (e.g., in attempting to
assess the importance of different features of general ledger systems) the researcher must decide which of the many
UIS measures that have been suggested in the literature is most suitable. The purpose of this paper is to test three
UIS measures that appear suitable for use in measuring accountants' satisfaction with their computer-based general
ledger systems. The first two UIS measures are (a) Ives, Olson, and Baroudi's Short-Form UIS measure [1983] later
validated by Baroudi and Orlikowski [1989], referred to in this paper as the Short-Form UIS, and (b) Doll and

Torkzadeh's End-User Computing Satisfaction measure [1988], referred to in this paper as Doll and Torkzadeh's



UIS. Both these UIS measures appear to be particularly well-validated; both were validated largely with data from
accounting information systems. The third "home grown" five-factor UIS measure is a synthesis of the first two
combined with some additional questions that relate specifically to features of computer-based general ledger (GL)
systems. This five-factor measure was formulated to test the proposition that more focused questions, aimed

specifically at GL-system features, could be used to explain more of the variance in overall satisfaction.

The paper is organized as follows: Section Il describes the three UIS measures in more detail; Section Il outlines
the methodology used for testing the measures, Section 1V describes the questionnaire developed to collect data for
the three measures, the data collection process, and some summary statistics; and Section V presents the results
from testing the three UIS measures. Finally, Section VI summarizes our findings and outlines the limitations of this

study.

I1. The Three Measures of User Information Satisfaction (UIS)

Using a classification scheme similar to Ives and Olson's [1984, 597], Kim [1989] classifies 17 measures under

three headings:

(@) user attitudes towards information technology, the MIS department, or both,

(b) user satisfaction with information quality, and
() perceived effectiveness of an MIS.

*** Figure 1 goes approximately here ***

Kim suggests that these three types of measure are related as shown in Figure 1. In terms of Kim's model, the
objective of this study is to find a type (c) measure of overall effectiveness. However, not all measures fall neatly
into Kim's framework. For instance, in Kim's Figure 1 (p.3) he classifies lves, Olson, and Baroudi's [1983]

instrument as a measure of US-Attitudes (type (a) above). Yet, as discussed in detail below, a feature of this



instrument is that it contains a mixture of questions about three factors, one major factor being Information Quality

(type (b) above). Could it be that a mixture of types (a) and (b) measures results in a type (c) measure?

Reviewing the literature, we were attracted to Ives, Olson, and Baroudi's Short-Form UIS and Doll and Torkzadeh's
Computing Satisfaction instrument because appeared both to have been very thoroughly validated. The two
measures overlap to the extent that they both contain questions about the quality of the information generated by the
system. But they differ with respect to the other factors they measure. Of more concern, it is not obvious which of

these factors are likely to be more important for measuring the satisfaction of GL-system users.

The lves, Olson, and Baroudi Instrument

To develop their measure, Ives, Olson, and Baroudi reviewed in detail the work of Gallagher [1974], Jenkins and
Ricketts [1979], Larcker and Lessig [1980], and Pearson [Bailey and Pearson 1983]. From these they selected
Pearson's 39-scale instrument as the basis for their own UIS measure. They sent two questionnaires to 800
production managers in US manufacturing companies (two months apart), received 280 responses to the UIS
questionnaire (a 35% response rate), and 200 pairs of responses. These they analyzed with the usual battery of
reliability, validity, and factor analysis tests, and so produced a questionnaire consisting of 33 scales, each with two
items (questions) per scale, that takes 20 to 30 minutes to complete. A Short-Form questionnaire (the instrument

tested in this study) consisting of only 13 scales was also developed.

In 1986, Baroudi and Orlikowski [1988] evaluated lves, Olson, and Baroudi's Short-Form questionnaire by asking
users of large mainframe/mini-computer transaction processing systems in 26 New York organizations to complete
the questionnaire. The applications were mainly accounting systems run by financial services institutions. Three
hundred and fifty eight (358) respondents completed the questionnaire (response rate unstated). Responses were
reliability and validity tested, and 12 of 13 scales loaded on the same three factors (EDP Staff and Services,
Information Product, and User Knowledge and Involvement) as they had in the Ives, Olson, and Baroudi study. In

addition, as described in more detail in Section Il below, the score was validated against two groups of satisfied and



dissatisfied users. Baroudi and Orlikowski conclude that the Short-Form questionnaire is "a reliable and valid

measure of UIS" [1988, 50].

The two Ives, Olson, and Baroudi instruments (Long-Form and Short-Form) have been used frequently to measure
UIS. Doll and Torkzadeh [1988] report that one or other of them was used by Barki and Huff [1985], Mahmood
and Becker [1985], Raymond [1985], and Galletta [1986]. However, there have been criticisms of the instruments.
Doll and Torkzadeh report that Treacy [1985] found
difficulties in three areas: the variables found through exploratory factor analysis were labeled in imprecise
and ambiguous terms; many of the questions used were poor operationalizations of their theoretical
variables; and the instrument failed to achieve discriminant validity. [Doll and Torkzadeh 1988, 262]
In a similar vein, Galletta and Lederer [1989] describe Ives, Olson, and Baroudi's Long-Form measure as "probably
the most refined measure of user satisfaction to date™ [1989, 422], but they found it had test-retest problems, and
that because of the heterogeneity of the items its results should be interpreted with caution. Galletta and Lederer
conclude "This study provides evidence that an instrument previously accepted as reliable is, in fact, unreliable”

[1989, 433]. Further testing of the Ives, Olson, and Baroudi's UIS measures is evidently warranted.



The Doll and Torkzadeh Instrument

Doll and Torkzadeh [1988] specifically designed their instrument to measure end-user computing satisfaction. They
conducted personal interviews with end-users (mainly middle and lower level managers) in 44 non-randomly
selected firms, then administered an 18-item instrument employing what appear to be 5-point Likert-type scales
[1988, 263-264]. After eliminating 8 of 626 responses where questionnaire responses did not match interview
assessments, they had 618 responses for factor analysis. Three factors with eigenvalues greater than one emerged,
but Doll and Torkzadeh argue that a five factor model was more interpretable. They labelled their five factors:
Content, Accuracy, Format, Ease of Use, and Timeliness. Compared with the Short-Form UIS, Ease of Use is a
new factor (the presumption in Ives, Olson, and Baroudi's measure seems to be that reports come from the EDP
department). Doll and Torkzadeh's other four factors are all related to Ives, Olson, and Baroudi's Information
Product factor. None of Doll and Torkzadeh's factors remotely resembles either EDP Staff and Services or User

Knowledge and Involvement, but their Appendix [p.274] reveals they asked no questions in these areas.

A Five-Factor Measure of UIS for General Ledger Systems

Both the Short-Form UIS and Doll and Torkzadeh's UIS are claimed to be general-purpose measures of factors
related to IS success and IS effectiveness. However, as shown in Table 1, these instruments do not agree on either
the factors to be measured, nor on their relative importance. Moreover, Finlay [1990] has suggested that "omnibus"

measures of UIS are bound to fail. He says that different measures of effectiveness are needed for different systems.

*** Table 1 goes approximately here ***

To test the proposition that more focused questions could be used to explain more of the variance in overall

satisfaction with computer-based GL systems, we decided to try to construct a more focused measure of our own.

The approach adopted was to recognize that most GL systems today offer a hybrid of end-user computing and



centralized computing facilities. For instance, many GL systems allow users to define their own report formats,
often interactively. Most accountants also control the timing of file updates and report generation. In this sense,
accountants are end-users of their computer-based GL systems. On the other hand, most large GL systems are run
on centralized computing resources, with centralized security systems, centralized file backup, and centralized
chargeout. In this respect all the traditional problems of relationships between the EDP departments and users may

be expected to influence the satisfaction of GL-system users.

Given this hybrid nature of GL-systems usage, it would appear that all four factors in Table 1 are likely to be
important in explaining accountants' satisfaction with their GL systems. In addition, GL systems are all fairly
homogeneous applications: they all capture transactions called journal entries; they all produce Profit and Loss
statements and Balance Sheets; most generate reports comparing actual performance with budget; most provide on-
line inquiry; and so on. We can, therefore, ask some much more specific questions about the factors that affect user
satisfaction with GL systems than those asked in the general-purpose instruments described above. These more
specific questions concern the various features such as reporting, budgeting, on-line inquiry, and data capture

techniques, offered by different GL systems.

*** Figure 2 goes approximately here ***

The result is the five-factor model of UIS presented in Figure 2. The five-factor model hypothesizes that
accountants' overall satisfaction with their GL systems is due to five independent variables: (1) EDP Staff and
Services, (2) User Knowledge and Involvement, (3) Information Product, (4) Ease of Use, and (5) GL-system
Feature Usefulness-Satisfaction. The Short-Form UIS uses only factors 1, 2, and 3. Doll and Torkzadeh's measure
uses only factors 3 and 4. The five-factor model is simply a union of the first two with one GL-system-specific
measure added: GL-system Feature Usefulness-Satisfaction. In our companion paper [Seddon et al. 1992] we
explore the possibility that these five factors might not be independent (e.g., a system with better features might lead
to better information quality) but at this early stage in our understanding of the relationships we just wanted to see if

some linear combination of the five factors in Figure 2 would out-perform the two published measures.






I11. Methodology

The approach adopted for testing the above three measures was to collect data for a fourth measure of users' overall
satisfaction with their general ledger systems, then to use regression analysis to test the correlation between this
criterion variable and the three measures (and their factors). It is not suggested that this fourth measure is better
than the other three measures. (If we knew for sure that it was, there would be no need to go any further.) Rather,
the logical basis for the tests that follow is that all four measures measure the underlying construct (overall
satisfaction with a GL system) with error. By careful choice of wording, the questions used for the criterion variable
are focussed as directly as possible on overall satisfaction and effectiveness. Assuming the criterion measure is

"headed in the right direction™ (not that it is "on target") the UIS measure that correlates most closely with it will be

judged the best’.

*** Figure 3 goes approximately here ***

Our criterion variable, labelled UIS in this study, is calculated as the average score for the four questions in Figure
3. The first three questions were based on the questions that Ives, Olson, and Baroudi used to measure of overall
satisfaction -- the variable they called U1S4 [1983, 789 and 793]. The fourth question asks directly about user's

overall satisfaction. Compared to the three studies discussed earlier:

0] Our UIS should be more valid for measuring satisfaction with a GL system than Ives, Olson, and Baroudi's
UIS4, simply because all four questions in their UIS4 concern the "data processing group™ not "your GL

system".

! This approach is similar to that used by Ives, Olson, and Baroudi [1983, 788] to check the predictive validity of
Pearson's measure. They also note that "A final claim of content validity cannot be made until the questionnaire and
theory have been subjected to several alternative forms of testing with consistent findings" [pp.788-9]. This study is
one such test.



(i) To validate their measure, Baroudi and Orlikowski [1988, 48] identified two groups of users, one with 26
satisfied users, the other with 44 dissatisfied users. They then tested the significance of the difference
between the mean UIS scores for these two groups (with a t-test). Our UIS measure ranks respondents
along a continuum and allows us to use regression analysis (albeit with ordinal, not interval, data) to test

correlations between UIS measures.

(iii) Doll and Torkzadeh used two questions for their criterion scale "Is the system successful” and "Are you
satisfied with the system™ [1988, 264] backed-up by an interviewer's personal assessment. Hopefully, our
four-item measure has comparable validity.

IV. Questionnaire Construction and Data Collection

Variables for the Short-Form UIS and Doll and Torkzadeh's UIS

Two pages of our questionnaire requested information relating to variables 1, 2, and 3 of the model in Figure 2.

Apart from minor editing (e.g., changing "Users' understanding of systems™ to read "Your understanding of your GL

system™) all 13 Short-Form scales were transcribed directly from the Short-Form instrument. Ten of Doll and

Torkzadeh's questions were merged with the Short-Form questions as illustrated in Figure 4. The remaining two

questions for Doll and Torkzadeh's UIS, concerning usefulness and ease of use, are discussed shortlyz.

*** Figure 4 goes approximately here ***

GL-system Features

2 Afull copy of the seven-page questionnaire is available from the authors. A good sense of the style and content
of the first 2 pages of the questionnaire can be obtained by combining questions of the style shown in Figure 4(c)
with the scales listed in the left-hand columns of Tables 4 and 6. For instance, question 4(c) corresponds to the third
last line in Table 4, and Doll and Torkzadeh's scales Al and A2 in Table 6.



Questions on GL-system features are required for the five-factor model. For each of the first eight features listed
under variable 5 in Figure 2, i.e., excluding Documentation, respondents were asked a series of six questions like
those shown in Figure 5. The ninth feature listed under variable 5 in Figure 2 was then assessed with a two-item

scale that measured availability and comprehensiveness of documentation.

*** Figure 5 goes approximately here ***

Doll and Torkzadeh's UIS, and therefore our five-factor model, needs a measure of GL-system Ease of Use (EASE).
Provided there were responses to at least four different GL features® EASE was calculated as the average of the
first two questions for each feature, e.g., the first two questions in Figure 5(a). The five-factor model also needs a
measure of Usefulness-of/Satisfaction-with the GL-system features (USE_SAT). Again, provided there were
responses to at least four different GL features, USE_SAT was calculated as the average of two questions for each
feature, e.g., the third question in Figure 5(a) and the single question in Figure 5(c). Since there are two questions
for each feature, and four to eight features for each acceptable response, these two variables (EASE and USE_SAT)

are both averages of from 8 to 16 answers about ease of use and feature usefulness.

Data Collection

After pre-testing draft questionnaires in three face-to-face interviews, we drew a random sample of 200 firms with
200 or more employees, annual sales greater than $A25M, or issued capital exceeding $A10M from "The Business
Who's Who of Australia” [R.G. Riddell Pty Ltd 1988]. Letters were mailed to "the senior accounting officer" of
each firm in mid-1989, with a request that the accompanying questionnaire should be directed to "the accountant

who is familiar with the computer-based general ledger in your organization".

* Not all respondents used all features, so an average score is necessary. However, if respondents used less than
four features their response was considered unreliable and excluded from the analysis. Eight of the 100 responses
were excluded for this reason.
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Eighty-three (83) responses were received by the cut-off date. After a follow-up letter a further 21 responses were
received. Four of the letters returned were not completed at all (company policy), so the overall useable response
rate was 100, or 50%. For each of the 62 questions asked in the questionnaire, responses from the early vs. late
respondents were compared using Goodman-Kruskal's gamma statistic [Siegel and Castellan 1988, 291-298]. The
gamma statistics indicate that late respondents scored their understanding of their GL system lower than early
respondents4. This suggests that our data are probably not representative of the overall population of GL-system
users (the 100 non-respondents are presumably more like late respondents than early ones [Parten 1966, 391]).
How this bias in the data affects the following evaluation of UIS scores is unclear. In our opinion, UIS scores
should be useful even when restricted to what might be described as the "more knowledgable" users” who did

respond to our questionnaire.

Descriptive data about respondents are shown in Tables 1 and 2a of the companion paper, Seddon et al. [1992,
Survey Two]. Most respondents (85%) were financial accountants, and most (71%) had worked with computer-
based GL systems for over five years. Only 55 respondents were supported by EDP departments, which means that
the sample size for our tests of the Short-Form UIS measure (which includes an evaluation of the EDP department)

is only 55.

*** Table 2 goes approximately here ***

Table 2 summarizes responses to Figure 3's four key questions used for the criterion UIS measure. The correlations
in Table 2(a) are high. Cronbach's alpha is 0.954, which is good. The mean UIS score of 5.56 on a scale from 1 to
7 is higher than expected; most respondents, including late respondents, were quite satisfied with their GL systems.

Table 2(b) shows how these scores were distributed.

! Curiously, their averall evaluations of their systems were not significantly lower.

> The label "more knowledgable" seems appropriate since in both questions about "knowledge of the system"
early respondents described themselves as having significantly more knowledge of the system than late respondents
(p<0.01 for one question, and p<0.05 for the other). If non-respondents are like late respondents, those who did

11



V. Results

Tests of the lves, Olson, and Baroudi [1983] Short-Form UIS measure

Tables 3 and 4 show tests of the Short-Form UIS measure, SF_UIS, using only responses from the 55 users who
reported having an EDP Department to support their GL system. The independent variable in Regression 3.1,
Table 3, is SF_UIS (the average of responses to all 13 questions on Ives, Olson, and Baroudi's Short-Form
questionnaire). The dependent variable is our four-item criterion UIS measure described in Section I1l. Correlation

between the two variables is significant at the 0.01% level, but the regression R%is only 0.33.

*** Tables 3 and 4 go approximately here ***

Regression 3.2 uses the three component factors of the Short-Form UIS measure as independent variables. The
Information Product factor, SF_IP, which is the average of the five scales on Ives, Olson, and Baroudi's Short-Form
UIS instrument, is significant at the 0.01% level. The Knowledge and Involvement factor, Kl (three scales), is just
significant, at the 10% level. Surprisingly, after controlling for SF_IP and KI, the EDP Staff and Services variable,

EDP (five scales), is not significantly correlated with UIS.

Table 4 is an attempt at replicating the factor analysis reported in Baroudi and Orlikowski [1988]. Guadagnoli and
Velicer [1988] recommend that for factor analysis there should be no fewer than 150 subjects, and Kerlinger [1986,
593] advises that "A loose, but not bad rule-of-thumb might be: ten subjects for each variable". Our factor analysis
is therefore of limited value: it has only 55 subjects and 4.2 subjects per variable (55 subjects for the 13 variables in
the Short-Form UIS measure). Despite this, it is interesting to compare our factor analysis with Baroudi and
Orlikowski's figures shown in the right-hand three columns of Table 4. Consistent with Baroudi and Orlikowski, all
the EDP variables load onto one factor. However, loadings of the other eight variables are less clear; they all seem

to relate to the Information Product. Since EDP has emerged as a clearly defined factor even with this small sample

respond are "more knowledgable".
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(n=55), it is to be expected that if EDP were an important determinant of overall satisfaction with GL systems it

would also be significant in the three-factor regression, Regression 3.2. The fact that it is not suggests that EDP

support contributes little to the satisfaction of our (relatively satisfied) users of computer-based GL systemsG.

Tests of Doll and Torkzadeh's [1988] UIS measure

Tables 5 and 6 show tests of Doll and Torkzadeh's UIS measure, DT_UIS. As discussed in Section IV, the
questions used to calculate DT_UIS are not identical to Doll and Torkzadeh's, but the meanings of most questions
are very similar. Regression 5.1 uses responses from the 92 users for whom DT_UIS could be calculated. The
independent variable is DT_UIS. The dependent variable is our criterion UIS measure. The R® of 0.72 in this

regression is much higher than the 0.33 of Regression 3.1 (the Short-Form UIS).

*** Tables 5 and 6 go approximately here ***

Regression 5.2 uses the five component factors of Doll and Torkzadeh's UIS measure as independent variables.
TIME, the average of the two questions on Timeliness (see questions at the bottom of Table 6), is significant at the
0.01% level. Both Information Content (CON) and Ease of Use (EASE) are significant at the 1% level. The
Format of Output variable (FORM) is significant at the 5% level. The Accuracy variable (ACC) was not significant
in Regression 5.2, but this is probably due to its high correlation (r=0.61) with Information Content. The R of this

five-factor regression is only slightly higher than that of Regression 5.1 (Doll and Torkzadeh's UIS).

The replication of Doll and Torkzadeh's factor analysis in Table 6 has only 92 subjects and a subjects to variables
ratio of 92/12=7.7. These figures are closer to Guadagnoli and Velicer's [1988] and Kerlinger's [1986] guidelines,
but the factor loadings still cannot be used with confidence. After varimax rotation, three factors with eigenvalues
greater than 1.0 emerged. Doll and Torkzadeh's five factor loadings are shown alongside for comparison. (Doll and

Torkzadeh did not include their three factor analysis in their paper.)

® 1t is possible, of course, that poor relationships with the EDP department lead to dissatisfied users, and that our
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Tests of our Five-Factor Model of UIS

Having examined both the Short-Form UIS and Doll and Torkzadeh's UIS, this section presents results from testing
the five-factor model proposed in Figure 2. Recall that Figure 2 is a union of the factors in both the previous two
measures, with the addition of the fifth factor: Usefulness-of/Satisfaction-with GL-system Features (USE_SAT).
The reason for testing this model is to see whether inclusion of questions about general ledger systems produces a

measure that explains variance in our criterion UIS measure more completely.

Not all respondents had an EDP department, so for the regression analysis we used Cohen and Cohen's technique
[1983, Ch.7] of plugging missing EDP variables with the mean of non-missing scores, and including a dummy
variable, EDP_Missing (EDP_M), to indicate when an EDP value was plugged. EDP_M was assigned a 1 for

plugged EDP, 0 for unplugged.

Figure 2 does not specify exactly how the Information Product variable is to be measured, so two different measures
are tested in regressions 7.1 and 7.2 of Table 7. Regression 7.1 tests the five-factor model using the Short-Form
Information Product variable (SF_IP) as the Information Product variable. As in Regression 3.2, SF_IP was
significant though only at the 0.1% level (t-statistic 3.80). The Short-Form Knowledge and Involvement variable
(K1) was significant at 1%, and the Short-Form EDP Staff and Services variable (EDP) was not significant. The
most significant variable in Regression 7.1 is the fifth variable, USE_SAT, which measures Usefulness-
of/Satisfaction-with various GL-system features (t-statistic 4.69). Doll and Torkzadeh's User-Friendliness/Ease of
Use variable (EASE) was not significant, but this is probably due to its high correlation (r=0.72) with USE_SAT7.
The R? for Regression 7.1 is 0.65, which is considerably lawer than the 0.72 from Doll and Torkzadeh's UIS score

in Regression 5.1.

random sample data failed to find enough dissatisfied users to make this relationship apparent.

" Davis [1989, Tables 8 and 9, 332] reports similar multi-collinearity problems with his Usefulness and Ease of
Use variables. He found that when Usage was regressed on Usefulness and Ease of Use, Ease of Use was not
significant. Re-running the regression without USE_SAT, Doll and Torkzadeh's EASE variable took over much of
USE_SAT's role, with a coefficient of 0.31, t=3.38, significant at the 0.1% confidence level.
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*** Table 7 goes approximately here ***

Regression 7.2 tests the five-factor model using what might be called Doll and Torkzadeh's Information Product
variable (DT_IP) as the Information Product variable. DT_IP is the average of Doll and Torkzadeh's four
Information Product-related factors, Content, Accuracy, Format, and Timeliness, but not Ease of Use. The R® for
Regression 7.2 is 0.75, considerably higher than the R® for Regression 7.1 (0.65). As with regression 7.1,
Knowledge and Involvement (KI) is significant, and Ease of Use (EASE) is not. EDP Staff and Services (EDP) is

just significant at p<0.1, but the sign of the coefficient is in the wrong direction.

The high correlation between EASE and USE_SAT suggests that there may be only one underlying factor. Factor
analysis was used to test the proposition that the EASE and USE_SAT variables both relate to one factor. Five
variables: User Friendliness, Ease of Use, Usefulness, Flexibility, and Feature Satisfaction, were constructed as
outlined in Section 1V, i.e., as the average of the scores for at least four features. Although Davis [1989] reports that
Ease of Use and Usefulness are different constructs, principal-components analysis of our data extracted only one
tactors. As only one underlying factor was extracted from the factor analysis, an average of the above five
variables, named FEATURES, was constructed. Regression 7.3 shows this new variable used in place of EASE and
USE_SAT in Regression 7.2. The R for this four-factor model, regression 7.3, is 0.735, little different from the

five-factor model in regression 7.2.

Noting that the R of regressions 7.2 and 7.3 are not much larger than the R® for regression with Doll and
Torkzadeh's UIS, regression 5.1, we ran regression 7.4 to see if the extra variables, i.e., EDP Staff and Services,
User Knowledge and Involvement, and Feature Satisfaction added to the explanatory power of Doll and
Torkzadeh's UIS. Technically, they do. The F-statistic for the increase in explanatory power of regression 7.4 over
5.1 is significant at p<0.01 (F4g:=4.70). Despite this, however, since the Rs of the regressions are so similar, and

we are not at all confident that our criterion UIS measure is any better than Doll and Torkzadeh's, we are reluctant to

® This factor analysis involved 88 subjects with 5 variables, a ratio of 18:1. The first factor, eigenvalue 3.39,
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argue that including the extra questions has improved the explanatory power of Doll and Torkzadeh's measure.
More formally, we are unable to reject the null hypothesis that the additional variables add no explanatory power to

Doll and Torkzadeh's UIS.

V1. Conclusions

1. Doll and Torkzadeh's UIS appears to be more useful than the Short-Form UIS as a measure of overall user
satisfaction with general ledger systems. The coefficient of determination (RZ) in the regression of our criterion UIS
measure on the Short-Form UIS (Table 3, Regression 3.1) is only 0.33, which is lower than one would hope for
from a reliable UIS measure. Even when the three factors of the Short-Form UIS were included separately in the
equation (Regression 3.2), the R* was still quite low, 0.46. By contrast, the coefficient of determination (Rz) in the
regression of our criterion effectiveness measure on Doll and Torkzadeh's UIS measure (Table 5, Regression 5.1) is

0.72. This is much more acceptable than the 0.33 figure above.

2. The results in Table 7 test the proposition that additional questions, aimed specifically at GL-system
features, could be used to explain more of the variance in overall satisfaction than the general-purpose measures
alone. Although the statistical test indicates a significant difference (p<0.01) between the use of Doll and
Torkzadeh's UIS alone and the same measure with additional GL-specific features, the R*s of regressions 5.1 and
7.4 are very similar (0.72 vs 0.76), and we are not sufficiently confident of the validity of our criterion UIS measure

to conclude that the extra factors contribute to a more valid measure of UIS.

The implication of these two conclusions is that researchers needing a dependent variable for research into general
ledger systems9 should use measures similar to Doll and Torkzadeh's UIS as their surrogates for GL-system
effectiveness. It is for this reason that Doll and Torkzadeh's UIS was used as the dependent variable in the

regression in Table 9 of the companion paper, Seddon et al. [1992].

explained 68% of the variance. The second eigenvalue was only 0.57.
° With appropriate safeguards, this argument could probably be extended to any computer-based transaction-
processing accounting system, since the modes of use are similar.
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3. Although this study did not set out to comment on Kim's [1989] or DelLone and McLean's [1992, Figure 2,
p.87] models of IS success measures, it is difficult to avoid noticing that regression 7.3 (in Table 7) provides strong
support for both models. First, treating our criterion UIS measure as IS Effectiveness in Kim's model, the link from
Information Quality to IS Effectiveness is supported by the highly significant t-statistic on the Information Product
variable (DT_IP) in regression 7.3. Similarly, treating our criterion UIS measure as capturing User Satisfaction in
DeLone and McLean's model, the links from Information Quality and System Quality10 to User Satisfaction are
supported by the significant t-statistics on the Information Product and Features variables (DT_IP and
FEATURES) in regression 7.3. (In neither case is this study is able to test the Usage relationships because use of

GL systems is mandatory.)

There are some obvious limitations to this study. First, the tests conducted in this study are only as valid as our
criterion UIS variable is valid. Second, the sample sizes are too small for reliable factor analyses. Third, the
questionnaire was directed to large firms, who, by and large, do not use PC-based ledger systems; determinants of
satisfaction in PC-based systems might be different (e.g., because of lack of support, documentation might be more
important). Fourth, the wording of the questions used in calculating Doll and Torkzadeh's UIS are not as close to
the original as might be desired. Fifth, although questionnaires were sent to a random sample of relatively large
firms, only half responded, and of those, most were very satisfied with their GL systems (mean UIS score 5.56 out
of a possible 7). This means that there is not much variance in UIS for the regression analysis to work on. It would
be useful to compare the results of this study with data from largely dissatisfied users -- perhaps the EDP and Kl
variables would be more important in explaining satisfaction of dissatisfied users. Finally, it would be useful to
evaluate the UIS measures reviewed in this paper against less subjective measures of IS effectiveness, e.g., cost and

time savings compared to previous systems.

1% Table 7 of DeLone and McLean [1992, 84] lists Ease of use and Usefulness of system features as two of many
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indicators of System Quality.
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US- At titudes
I

Attitudes M S
toward M S Usage
M S --- US-Effectiveness
ef fecti veness
I nformati on
Quality
US- I nf or mati on
Quality
Figure 1: Kimls nmodel of the relationship between Attitudes,

Information Quality, and MS effectiveness (Source: [Kim
1989, Figure 3, p.6])
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| ndependent Vari abl es Dependent Vari abl e

EDP Staff and Services

User Know edge and I nvol venent

I nformati on Product
Rel evance
Cont ent
Accur acy
For nat
Ti el i ness ———> COverall Satisfaction
with G system (U S)

Ease of Use

Usef ul ness-of / Sati sfaction-with
G- system Feat ures
Data Capture
O-line Inquiry
Report Design
Report Ceneration
Cost Al location
Budgeti ng
Chart of Accounts Mi ntenance
Security
Docunent ati on

Figure 2: Five-Factor Mdel of d.-system User Satisfaction
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(a) How adequately do you feel your GL system neets the information
processi ng needs of your area of responsibility?

adequat e 1 2 3 4 5 6 7 i nadequat e

(b) How efficient do you feel your G systemis?
ef ficient 1 2 3 4 5 6 7 i nefficient

(c) How effective do you feel your G systemis?
effective 1_ 2 3 4 5 6__ 7 ineffective

(d) Overall, are you satisfied with your G systen?
di ssati sfied 1 2 3 4 5 6 7 satisfied

Fi gure 3: The four gquestions used to nmeasure our criterion variable User
Information Satisfaction (US)
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(a) Short-Form Accuracy of output information:

i naccurate : . . . . . . . accurate

| ow : : : : : : : : high

(b) Doll and Torkzadeh: 1s the system accurate?
Are you satisfied with the accuracy of the systen?

(c) Conbi ned: Accuracy of output information:
i naccurate 1 2 3 4 5 6 7 accurate

low 1 2 3 4 5 6 7 high

satisfied 1 2 3 4 5 6 7 di ssatisfied

Question (a) is from Baroudi and Olikowski's (Short-Form questionnaire
[ 1988, 56-58]. Question (b) is from Doll and Torkzadeh [1988, 263-264].
(The exact |ayout of Doll and Torkzadeh's questionnaire is not disclosed in
the paper, but it appears that a five-point Likert scale was used.) Qur
qguestion "conbining" Short-Form with Doll and Torkzadeh is shown in (c)

above.

Fi gure 4: Constructing the question on Accuracy from the Short-Form and
Dol | and Torkzadeh
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On-line inquiry (Information requested interactively)

Do you use, or have you used, the on-line inquiry feature of your G
syst enf

Yes |
No | if No, please go to question 2

(a) The on-line inquiry is:

user friendly 1 2 3 4 5 67 user unfriendly
conpl i cat ed 1 2 3 4 5 6 7 easy to use
usef ul 1 2 3 4 5 67 usel ess
(b) Flexibility of on-line inquiry is: (The capacity to change or to
adjust in response to new conditions, demands or circunstances.)

low 1 2 3 4 5 6 7 hi gh

flexible 1 2 3 4 5 67 rigid

(c) Overall, are you satisfied with your G. systems on-line inquiry
feature?

di ssatisfied 1 2 3 4 5 6 7 satisfied

Figure 5: Exanple of Feature Satisfaction part of Questionnaire
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Table 1: Factors and their

i nportance in the neasurenent of U S

Fact or Wei ght in |nstrunent
Short-Form Dol |l and Tor kzadeh
EDP Staff and Services 5/13 = 38% not rel evant?
User Know edge and I nvol venent 3/13 = 23% not rel evant?
I nformati on Product 5/13 = 38%
Cont ent 4/ 12 = 25%
Accur acy 2/12 = 17%
For mat 2/12 = 17%
Ti nel i ness 2/12 = 17%
83%
Ease of Use not relevant? 2/12 = 17%

Key: Short-Form............
Dol | and Tor kzadeh. .. ..

. lves,

Bar oudi

2R

A son, and Baroudi [1983] and

and Olikowski [1988]

and Torkzadeh [1988]



Tabl e 2: Overall

us

2(a) Correlation matrix for the four questions in Figure 3
Adequate Efficient FEffective Satisfied u st
Adequat e 1. 000 . 863 . 857 . 770 . 866
Efficient 1. 000 . 919 . 840 . 928
Ef fective 1. 000 . 845 . 928
Sati sfied 1. 000 . 853
(all significant at p=0.001)

$

2(b)

Each item score was subtracted fromthe US score in order to avoid a
spurious part-whole correlation

Frequency Distribution of US scores (nean 5. 56,

st d. dev.

1.16)

U S Score Frequency
0 - 1.25 1
1.5 - 2.25 2
2.5 - 3.25 3
3.5 - 4.25 4
4.5 - 5.25 27
5.5 - 6.25 40
6.5 - 7.00 19
unspeci fi ed 8
10
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Table 3: lIves, Ason, and Baroudi's Short-Form U S Score

3.1 Overall Satisfaction (US) regressed on the Short-Form US score
(SF_ US):

US= 0.76 +0.88 * SF US
(t-stat) (5.31)

*k*

(n =55 Adj. R = 0.33)

3.2 Overall Satisfaction (US) regressed on the factors fromthe Short-Form
U S (see left-hand columm of Table 4 for definition of factors):

US=-2.15+0.05* EDP + 0.25 * KI + 1.02 * SF_|P
(t-stat) (0. 39) (1. 68) (4. 94)

+ * % %
(n =55 Adj. R = 0.48)

*** p<0.001, ** p<0.01, * p<0.05, + p<0.1
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Table 4: Replication of Baroudi and Olikowski's [1988] Analysis
(Varimax rotation, only factor |oadings >= 0.30 reported)

Qur data:
Factor Ei genval ue % of Var Cum % CQur factor nane
1 5. 80 44. 6 44. 6 EDP Staff and Services (EDP)
2 2.47 19.0 63.6 I nformati on Product a (I Pa)
3 1. 07 8.2 71.8 I nformati on Product b (I Pb)
Qur data, n=55 Baroudi and Orli kowski
The 13 scales fromthe Short-Form questionnaire [ 1988 49], n=358
(our factor names (factor nanes defined in
defi ned above) | eft-hand col um)
EDP | Pa | Pb EDP SF_IP Kl
EDP Staff and Services (Short-Form factor nane: EDP)
Rel ati onship with EDP staff . 88 .84
Attitude of the EDP staff . 89 . 82
Conmuni cation with the EDP staff .91 .84
Processi ng of requests for changes to the existing system .84 . 49 . 49
Time required for new systens devel opnent .73 . 49 . 40
Know edge and | nvol venent (Short-Form factor nane: Kl)
Your understandi ng of your G system .31 .76 . 80
Degree of EDP training provided by EDP staff or vendor .54 .82
Feeling of participation .71 .50 .37 . 30 .59
| nformati on Product (Short-Form factor name: SF_IP)
Reliability of output information .40 .76 .82
Rel evance of output information .90 .77
Accuracy of output information .59 .58 .30 .82
Preci si on of output information .79 .82
Conpl et eness of output information .76 .37 .30 .75
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Table 5: The Doll and Torkzadeh [1988] (D&T) U S Score

5.1 Overall Satisfaction (US) regressed on Doll and Torkzadeh's U S score

(DT_US):
Uus= -2.07 + 1.33 * DT_US
(t-stat) (15. 25)

* k k

(n =92, Adj. R = 0.72)

5.2 US regressed on the factors from Doll and Torkzadeh (see I|eft-hand
colum of Table 6 for definition of factors):

U'S =-1.59 + 0.42*CON + 0.07*ACC + 0.14*FORM + 0.22*EASE + 0.40*TI ME
(t-stat) (3.28) (0.77) (2. 05) (3.02) (4.94)
(n=92, Adj. R=0.73)

*** p<0.001, ** p<0.01, * p<0.05, + p<0.1
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Table 6: Replication of Doll and Torkzadeh's [1988] Factor Anal
(Varimax rotation, only factor |oadings >= 0.30 reported)

Cur dat a:

Fact or Ei genval ue %of Var. Cum % Qur nane for factor
1 .47 45.5 45.5 Information Quality
2 1.33 11.1 56.6 IS Usef ul ness
3 1.14 9.5 66.1 For mat

Si s

(I'nfo. Qual.)
(Useful)
(For mat )

The 12 scal es used to neasure Doll and Torkzadeh's U S

Qur data, n=92

(CQur factor nanes

defi ned above)

Dol | and Torkzedah's [ 1988 266],
nanes defined in
| eft - hand col um)

n=618 (factor

I nfo. Use- | Format [ CON ACC FORM | EASE | TI ME
Qual . ful
Content (Doll and Torkzadeh factor nane:
Cl Relevancy of output information (useful...useless)? .81 .31 .75
c2 Does the information content of the GL system neet your .36 . 67 .74
needs? .81 .33 .72 . 36
c3 Rel evancy of output information (relevant...irrelevant)? .49 .33 . 66 .35
C4 Conpl eteness of output information (sufficient...insufficient)?
Accuracy (Doll and Torkzadeh factor nane: ACC) .78 .33 . 86
Al Accuracy of output information (inaccurate...accurate)? .74 .84
A2 Accuracy of output information (satisfied...dissatisfied)?
Format (Doll and Torkzadeh factor nane: FORM .88 .30 .79
F1 Format of output information (useless...useful)? .40 .79 .36 .71
F2 Format of output information (clear...unclear)?
Ease of Use (Doll and Torkzadeh factor nanme: EASE) . 80 .82
E1l Is the systemuser friendly? (Average of scores from .82 .34 . 80
Feat ur es)
E2 Is the systemeasy to use? (Average of scores from
Feat ur es) .44 .54 .31 .78
.37 .63 .33 .77
Tineliness (Doll and Torkzadeh factor nane: TI M)
T1 Do you get the information you need in time (tinmely..untinely)?
T2 Does the system provi de up-to-date infornmation?
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Table 7: Five-Factor Mdel of U'S

|---------- Factor (see Figure 2) ------------ |
3

Regr | ----- 1-ane R P T e e R
7.1 const. EDP EDP M Kl SE 1P EASE USE_SAT n Adj . R
-1.39 -0.15 0.24 0.20 0. 48 0.14 0.58 93 0. 65

(t) (-1.66) (1.61) (2.37) (3.80) (1.35) (4.69)

7.2 const. EDP EDP M K DT IP  EASE  USE SAT n_ Adji.R
-1.78 -0.14 0.22 0.16 0.76  0.10  0.43 92 0.75
(t) (-1.85) (1.74) (2.16) (6.78) (1.13) (3.94)
+ + * * k% * k%
7.3 const. EDP EDP M Kl DT _IP FEATURES n _ Adji.R
-1.75 -0.10 0.14 0.13  0.85 0.44 88 0.73
(t) (-1.23) (1.08) (1.73) (7.48) (4. 45)
+ * k% * k%
7.4 const. EDP EDP M K DT U S USE_SAT n_ Adji.R
-1.90 -0.14 0.22 0.15  0.93 0. 39 92 0.76
(t) (-1.91) (1.78) (2.08) (7.08) (3.79)
+ + * * k% * k%

*** p<0.001, ** p<0.01, * p<0.05, + p<0.1

Variables in the regression equations:

us Qur criterion dependent variable (see Figure 3 and Table 2)

EDP EDP Staff and Services

EDP_MA dummy variable set to "1" for firms w thout EDP departnents

Kl User know edge and i nvol venent

SF_I PAverage of the Short-Form questionnaire's Information Product variables
DT_IP Average of Doll and Torkzadeh's Information Product variables

EASE Ease of use

USE_SAT Usef ul ness-of / Sati sfaction-with G.-system features

FEATURES USE_SAT and EASE conbi ned as one vari abl e

DT_U S Dol | and Torkzadeh's Conputer User Satisfaction neasure (see Table 5)
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SYNOPSIS

This study provides an empirical evaluation of three user satisfaction measures for use
with computer-based general ledger accounting systems. The three measures tested are
Ives, Olson, and Baroudi's User Information Satisfaction (UIS) measure, Doll and
Torkzadeh's End-User Computing Satisfaction measure, and a composite measure that

includes questions specifically related to the features offered by general ledger systems.

Data relating to the above three measures, and an overall criterion measure of user
satisfaction, were collected from 100 Australian firms. The results from analysis of the
data suggest that Doll and Torkzadeh's is a more useful measure of satisfaction with
general ledger systems than lves, Olson, and Baroudi's UIS. The main determinants of
user satisfaction with general ledger systems are found to be the relevance, content,

accuracy, and timeliness of the information produced by the system.

(135 words)

Key words: User information satisfaction, Computer-based general ledger system, measurement
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