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Abstract - Computer-Aided Software
Engineering (CASE) technologies are tools that
provide automated assistance for software
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of the time and cost of software development and
the enhancement of the quality of the systems
developed [3,20]. Prior research into CASE tool
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tools is the reduction of the time and cost of
software development and the enhancement of the
quality of the systems developed [3], [20]. This
paper explores the use of CASE tools. We ask
several questions. Are CASE tools being used? If
yes, what features within the tool are being used?
Next, we explore two potential reasons for the
expected low use. Do CASE tools change the job
of the systems developer in an unattractive way?
And are the people who are expected to use
CASE tools motivated to use them?

233 systems developers were surveyed to
answer these questions. We found that CASE
tools are being used but not in many companies.
Within the companies that have adopted CASE
tools, few people are actually using the tools. The
systems developers who use CASE tools are

CASE tools (e.g., [8], [17]); (2) organizations
abandon the use of the tools (e.g., [21], [24], [8]);
and (3) organizations that do use CASE tools
contain many systems developers who do not
actually use the tool [14].

This paper adds to what we already know
about the use of CASE tools. We first see if we
get similar results to preceding studies on the low
use of CASE tools. We then dissect this broader
question to look at CASE usage in more depth.
First in the companies that are using CASE tools,
what features of the tools are being used?
Second, does the use of CASE tools in some way
change the job of the systems developers?
Thirdly we look at the antecedents of intentions to
use a computer tool, and explore how motivated
systems decvelopers are to actually use CASE



the 14 companies who had tried CASE, five had
subsequently abandoned use of the tools. People
within these fourteen companies believed that use
of CASE tools improved documentation quality,
improved analysis, and resulted in systems that
were easier to test and maintain. However, they
also found use of CASE tools difficult and time
consuming. [17] in another cross organization
survey, found that only 24% of companies were
using CASE tools. In a follow-up survey of
thirteen managers who had been using CASE
tools two years earlier, [24] reported that
continued CASE use could only be verified for
four managers. The reasons for abandonment
included cost, lack of measurable returns, and
unrealistic expectations. [11] looked within
organizations that used CASE tools and found
that large numbers of their systems developers
were not using CASE tools. He reported that in
57% of the organizations surveyed that were
using CASE tools, less than 25% of the systems
developers used the tools.

In the first research question, we are
replicating these prior studies to see if similar
results are found.

Research Question 2
What features of CASE tools are being used?

The term Computer-Aided Software Engineering
. (CASE) encompasses many different products
with different functionalities. In the International
Workshop on  Computer-Aided  Software
Engineering IWCASE) definition of CASE very
broad terms are used: “...tools and methods to
support an engineering approach to systems
development at all stages of the process” [9].
When the term CASE is used, it is important to

later stages in the life cycle such as code
generation and testing. Integrated CASE tools
support both the early and later stages. Further
classifications (e.g., [19]) wusually list which
functionalities are supported by the tool, such as
data flow diagrams, entity relationships data
models, etc. [10] provides a different type of
model of CASE functionality which helps
organize CASE tools. This model includes three
functional dimensions of CASE tools: production
technology, coordination technology, and
organizational technology.

Production technology is the functionality that
directly affects the capability of an individual to
generate planning of design decisions and
subsequent artifacts or products. An example of
production technology is support for drawing a
data flow diagram. [10] further divides production
technology into representation functionality,
analysis  functionality, and transformation
functionality. Representation functionality is the
functionality that allows a system developer to
define or describe an object, relationship, or
process such as a data flow diagram. Analysis
functionality is the functionality that allows a
systems developer to experiment with alternate
representations, models, or relationships, (e.g.,
testing consistency between a process model and
a data model.) Transformation functionality is
the functionality that executes a significant
planning or design task, replacing or substituting
for a human analyst, (e.g., generating executable
code.) CASE tools may have any combination of
these functionalities. Representation
functionality is always present; the other two may
or may not be present. This classification of
functionalities has been used by researchers such
as [2].

clarify what is being discussed. Most What is important about the classification in
classifications of CASF tools start hv eonsidering [1014s that it goes beyond the usual specification .

whether the tool is upper CASE, lower CASE, or
integrated CASE [3]. An upper CASE tool (front
end CASE) provides support for the early stages
in the systems development life cycle such as
requirements analysis and design. A lower CASE
tool (back end CASE) provides support for the
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that a function is present in the tool and identifies
operationally what CASE tools add to the
function. For example, data flow diagrams can be
done manually or with a CASE tool. If the CASE
tool provides automated support for construction
of the diagram, the tool provides representation
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surveyed. Each company that did use CASE was
asked if all systems developers using CASE could
be surveyed. The companies either provided the
researcher with a list of names of systems
developers or handled distribution within the
companv themselves. Two auestionnaires were

_ use_d for data collection: one caEtured information validigy.

upon theory and prior research. The instruments
were pre-tested to address content validity using
experts in the field. A pilot test was conducted to
measure construct validity and reliability.
Multitrait-multimethod (MTMM) and factor
analvsis techniaues were used to assess construct

Reliability was measured using

captured information about CASE tool use. In
Table 1, job response rate is the percentage of
individuals that received the survey about systems
development and returned it. The CASE response
rate is the percentage of individuals who were
sent the CASE survey and returned it. No CASE
surveys were sent to companies that did not use
CASE Tools.

The data collection method was a written
questionnaire. The steps suggested by [22] were
followed to ensure a reliable and valid instrument.
The initial questionnaires were developed based

To increase the statistical power, we
investigated whether the data from the pilot study
could be included in the full study. None of the
data items used in this project were changed
between the pilot and the full study. All
procedures were identical to those used in the
main study. There was no overlap between
populations. The only differences found between
the pilot and full study were related to differences
in organizations. Based upon this analysis, the
pilot data were included in the analysis.

Table 1 :
Organizations Participating in the Study
Company Company Pilot/ CASE n Nonusers | Users of Job CASE
Type Full Tool of CASE CASE Response Rate | Response Rate
A Public Pilot None 33 33 0 78%" NA
Institution
B Retail Pilot IEF 35 13 22 55% 49%
C Manufacturing Full Excelerator 14 6 8 78% 72%
D Utility Full None 29 29 0 -64% NA
E Financial Full ADW 25 10 15 ’ 35% 56%




Table 2
Measurement of Enjoyment and Perceived Usefulness

Enjoyment

1. I find using this CASE tool to be enjoyable.

2. I have fun using this CASE tool.

3. The actual process of using thlS CASE tool is pleasant.

Perceived Usefulness

A

Using this CASE tool in my job enables me to accomplish tasks more quickly.
Using this CASE tool improves my job performance.

Using this CASE tool in my job increases my productivity.

Using this CASE tool enhances my effectiveness on the job.

Using this CASE tool makes it easier to do my job.

I find this CASE tool useful in my job.

MEASUREMENT OF CONSTRUCTS

Representation, Analysis or Transformation

_ Functionalities Used
The functionality questions were developed based
upon [10]’s theory and tested in interviews with
CASE  experts. Because, representation
functionality is always present with CASE tools,
“questions assessing its usage were not included.
Use of analysis functionality was measured as the
sum of the respondent’s relative use of various
features that [10] had defined as being analysis
functions. Transformation functionality was
measured in a similar manner. See Tables 4 and
5 for questions asked.

Enjoyment and Perceived Usefulness
Measures for Enjoyment and Perceived
Usefulness (see Table 2) were taken from the
already tested instrument developed in [6].

The Cronbach's alpha calculated for the
enjoyment questions was .950. The Cronbach’s
alpha calculated for the perceived usefulness
questions was .965.
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Data were analyzed wusing regression
techniques. The SAS statistical package was used
for analysis.

DESCRIPTIVE STATISTICS _
This section describes the sample. 233 people
returned questionnaires. For demographic data
characteristics, the sample size is slightly less
than that as some people did not complete these
fields. Table 1 summarizes the sample by
company and CASE use.

Table 3 shows demographic statistics for the
data. It was not assumed that the two populations
would be identical demographically; however, the
means and distributions were compared. For age,
years in organization, and years in systems
development, the means are statistically equal.
However, the distribution of gender is not
statistically identical.  Higher percentages of
males use CASE tools than do females.
Additionally, the distribution of education is not
statistically identical. CASE users were more
highly educated. '
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Table 3
Demographic Statistics

Variable Total Non Users of Users of Minimum Maximum
Population® CASE CASE
Age 37.49 (8.21) 37.41 (8.50) 37.82 (6.96) 23 60
Years with 5.58 (6.16) 5.35 (6.25) 6.53 (5.76) 0 31
Organization
Years in 9.93(6.52) | 10.01(6.77) | 9.56 (5.45) 0 30
Systems :
Development
Variable Total Population® Non Users of CASE Users of
CASE
Gender
Male 142 (68.9%) 109 (65.7%) 33 (82.5%)
Female 64 (31.1%) 57 (34.3%) 7 (17.5%)
Education
High School 12 (5.8%) 12 (7.2%) 0 (0%)
Associate 38 (18.4%) 34 (20.5%) 4 (10%)
Bachelors 131 (63.6%) 105 (63.3%) 26 (65%)
Masters 24 (11.7%) 14 (8.4%) 10 (25%)
Doctorate 1(5%) 1 (6%) 0 (0%)
RESULTS much closer to the tool said that the real number

Research Question 1
Are CASE Tools being used?

Our study found the same low use of CASE tools
as reported in earlier studies. It was difficult to
find companies using CASE tools. Even in the
companies that use CASE tools, the amount of
use is very low. Often managers have no idea
how few people are using the CASE tools. For
example, in one company that was not included in
the study, a vice-president estimated that about 60
people in the systems development group were
using the tool. However, a lower level manager

2 Counts and percentages.

3 Means and standard deviations.

was less than ten. This same pattern occurred in
all the companies surveyed. In the four
companies that use CASE tools (B, C, E, and G),
surveys were sent to systems developers whom
the company had identified as using CASE tools.
Of those that responded to the survey, slightly
more than 40 percent (35 out of 87) said that they
did not use a CASE tool. (That percentage may
be inflated since to indicate that you did not use a
CASE tool, you simply had to fill in one field on
the survey and return it. This could have resulted
in higher response rates for non-CASE users.)

4 Numbers do not sum to population totals because of missing data. Twenty-seven respondents did not provide demographic statistics
either because they did not return the systems development survey form or because they left the demographic page blank. Another 4

people left age blank.
Computer Personnel - April 1998
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Table 4
Summary of Analysis Functionality

Specific Functionality Mean’ Standard
_ ' Deviation

Tested for consistency between a process model and a data model? 1.98 1.60
Checked for the structural equivalence of objects or processes? 1.59 1.43
Checked for unnecessary or redundant model connections? 2.19 1.64
Detected inconsistencies in models, definitions, etc? 2.92 1.57
Identified the design impact of proposed changes in a design? 2.16 1.56
Searched the design for similar objects? 2.31 | 1.55
Used analytical decision aids to measure performance? .12 1.10
Detected and analyzed system errors from execution of a target system? | 1.08 1.10
Searched design for complex relationships? 1.53 1.49
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Research Question 4
Do systems developers who use CASE tools enjoy
them?

Do they perceive CASE tools as being useful?

Systems developers who used CASE tools were
relatively neutral about whether they were
enjoyable or useful. Table 8 summarizes the
results from the survey. The items were
measured with the items in Table 2. The
variables were measured on a scale of 1 to 7

where 4 was Neutral and 5 was Agree Slightly.
The results of the items for each construct were
averaged. As can be seen, the mean for both
variables was between 4 and 5. This means that
CASE users when asked their opinion of whether
they agreed that using their CASE tool was
enjoyable, on average they were between neutral
and agree slightly. And perhaps even more
telling, when asked whether they agreed that
using the CASE tool was useful on the job, on
average they were between neutral and agree
slightly.

Table 6
Systems Development Methodology Used

Methodologies Used® Total Population’ Non Users of Users of CASE
CASE
Life Cycle 126 (60%) 95 (55.9%) 31 (77.5%)
Object-oriented Approach 61 (29%) 49 (28.8%) 12 (30%)
Rapid Applications 57 (27.1%) 37 21.1%) 20 (50%)
Development (RAD)
Prototyping 100 (47.6%) 75 (44.1%) 25 (62.5%)
Joint Applications 79 (37.6%) 55 (32.4%) 24 (60%)
Development (JAD)
Table 7
Percentage of Time Spent Doing Various Tasks
Time Spent on Total Population® Non Users of Users of CASE
CASE
Systems Analysis 14.72 (18.13) 11.54 (12.20) 28.00 (29.63)
Systems Design 17.13 (14.16) 16.78 (13.64) 18.60 (16.28)
Programming 19.82 (17.81) 21.82 (18.25) 11.45 (13.01)
Testing 1532 (13.51) 16.68 (13.64) 9.62 (11.62,
Supervising 13.97 (24.53) 13.70 (24.36) 15.10 (15.28)
Maintenance 13.39 (18.02) 14.75 (18.39) 7.7 (15.28)

6 Respondents could indicate that they used more than one methodology.

7 Counts and percentages
8 Means and standard deviations
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questions about systems development
methodology and activities. This reduces the
method bias that is implicit in using a single data
collection method as it makes it less likely that
answering questions about the job influences
answers to questions about the CASE tool. The
survey was done in an organizational setting,
which increases external validity and makes it
more likely that the results are generalizable.
However, this study also has some limitations.
First, all respondents were chosen from a single
metropolitan area and from companies that were
willing to cooperate with the researchers. This
may not be a representative sample.
Additionally, the CASE sample size is low and
reflects only a few CASE tools. That increases
the chance that the results might not be
representative.  Despite these limitations, the
findings contain useful ideas for those who
manage the systems development function.

IMPLICATIONS FOR ORGANIZATIONS
What then can an organization do to attain the
expected high productivity benefits associated
with CASE tools? Obviously these benefits
cannot be achieved without increasing use of the
tools. More usage may be attainable through
incentives. However, this study shows that
systems developers are fairly neutral about the
usefulness of CASE tools. A manager could
increase the perception of usefulness by training
and reinforcement. This training should include
concrete examples of how the CASE tool
produced beneficial results for the systems
developers themselves. Apparently the postulated
benefits to the organization are not, in
themselves, sufficient to motivate use.

This study suggests that the best way to choose
a CASE tools is not based upon how many
advanced features the tool has. This is often used
in the selection criteria but this study shows that
few of the advanced features are actually used in
organizations. Instead a selection method that
considers whether the tool is enjoyable and so one
that people will be internally motivated to use,
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would be more likely to allow the organization to
reap the benefits that come with CASE tools.
Finally, as has been suggested in other studies
(e.g., [2] and [14],) resistance to CASE tools may
in part be based upon resistance to
methodologies. CASE tool imposes a
methodology on systems developers who want
jobs with high autonomy. Choosing a tool that
matches the organization's current methodology
would help in acceptance. If no methodology is
in place, the successful implementation of a
CASE tool may first depend upon a successful
selection and implementation of the methodology.
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