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Abstract

The traditional approach to performing systems development work on a company's ac-
counting information system is initially discussed in this article. It encompasses analysis,
design, implementation, and follow-up work. Following the discussion of the traditional
approach, an alternative, and less used, approach to systems development work is then ex-
amined. This approach is called prototyping, whereby a simplified working software
model of a company's accounting information system is developed. After discussing how
prototyping works, both the advantages and disadvantages of this approach to systems de-
velopment work are analyzed. To test empirically the traditional and prototyping ap-
proaches, this author worked with a consulting firm on three different companies sys-
tems problems. Both of these systems development approaches were used in each com-
pany to help solve its problems. The results from the systems development work on the
three companies appear to indicate that using either of the two approaches will lead to
the same major characteristics in companies' newly designed and implemented infor-

mation systems.

Introduction
f ’ he traditional approach to performing
systems development work for revising
a company's accounting information
system (AIS) is as follows: (1) Analysis--reviewing
current system to recognize strengths and weak-
nesses, (2) Design--developing a revised system to
eliminate the current system's weaknesses, (3) Im-
plementation--putting the new system into opera-
tion, and (4) Follow-Up—evaluating the revised
system periodically and making further revisions
when problems exist.

This traditional approach is normally a
very costly process and thus may not be cost effec-
tive for certain organizations to use. This paper will
examine an alternative approach to developing an
AIS for a company. The approach is called proto-
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typing, which involves the development of a simpli-
fied working software model of the AIS requested
by a company's users. Through an iterative process,
company users experiment with the software model
until a system is obtained that meets their needs.

The next section will briefly review the
traditional approach and the prototyping approach
to systems development work. This will be fol-
lowed by a short discussion of the advantages and
disadvantages of using prototyping in systems de-
velopment work. Following the discussion of ad-
vantages and disadvantages of prototyping, an ex-
ample will be provided of prototyping's potential
use in the cost management area of accounting
when considering revisions in a company's cost ac-
counting system. Finally, the last section will at-
tempt to answer the following question: In design-
ing an AIS for a company, is it likely that the use of
either prototyping or the traditional approach will
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lead to the same major characteristics in the newly
designed and implemented information system?

Traditional and Prototyping Approaches to Sys-
tems Development Work

Two major approaches to performing
systems development work are reviewed in this
section of the paper.

Traditional Approach

According to Moscove, Simkin, and Ba-
granoff (2001, p. 349), the traditional approach to
systems development work encompasses four ma-
jor phases, as discussed below.

The Analysis Phase. Under this phase, the prob-
lems within a company's current AIS are defined in
relationship to the goals established for the com-
pany's system. A systems survey is performed to
acquire sufficient information relating to the current
systems problems. In performing the systems sur-
vey, the strengths and weaknesses of the current
system are identified. The strengths will indicate
which components of the current system should be
retained in a revised system, whereas the weak-
nesses will hopefully indicate what is causing the
problems within the current system. In concluding
analysis work, possible solutions to solve the sys-
tems problems should be suggested to the com-
pany's management.

The Design Phase. In this phase, a feasibility
evaluation is performed on different possible AISs
that can replace the company's current system. A
major part of the feasibility evaluation is to attempt
to monetarily quantify the anticipated costs and
benefits of each possible AIS being considered.
The most cost-effective information system is the
one whose anticipated benefits are greatest in rela-
tion to the system's anticipated costs. In projecting
the costs and benefits of each proposed AIS, discus-
sions should take place with computer vendors such
as IBM or Digital Equipment.

The Implementation Phase. Upon designing a

cost-effective AIS to replace the company's current
system, this revised system must then be imple-
mented. This phase of systems development work
involves the planning and controlling of the various
activities that must be performed to implement suc-
cessfully the revised system. Examples of these ac-
tivities are selecting and assigning personnel, train-
ing personnel, establishing controls for the system,

- and acquiring and testing the computer programs.
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A tool such as a PERT network diagram can be
quite useful in helping to logically schedule each
systems implementation activity.

The Follow-Up Phase. After the revised AIS has
been in operation for a specific time period (e.g.,
two months), the system should be evaluated to de-
termine its effectiveness in meeting the needs of the
company's management. Examples of activities
performed in follow-up work include talking with
management personnel about their satisfaction with
the output reports received from the revised system,
evaluating the controls of the system to verify
whether they are functioning properly, and evaluat-
ing whether computer-processing functions are be-
ing performed efficiently and effectively.'

It should be emphasized that any weak-
nesses in the revised AIS discovered through fol-
low-up should lead to further systems development
work that hopefully eliminates these weaknesses.
This work involves considering additional revisions
in the system that cause the weaknesses to disap-
pear.

A study of a few years ago sponsored by
the American Accounting Association (AAA) made
the following observation (1996, p.139):

As organizations become more and more concerned
about the costs of efficient and effective operations,
the traditional approach to systems development
work may not be the one to use. Other more cost-
effective approaches should be considered when re-
vising a company's accounting information system.z

Based on the above observation by the
AAA, one of the possible alternative approaches for
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performing systems development work, prototyp-
ing, is now examined.

Prototyping Approach

As pointed out by Teagan and Young, an
alternative approach to systems development work
that has been minimally employed in the business
world is prototyping (1995, pp.53-58)°. Using pro-
totyping, a simplified working software model, or
prototype, of a company's AIS is developed. This
prototype is a scaled-down, experimental version of
the information system requested by the company's
users. The initially developed prototype is built
quickly at minimal expense and is provided to users
for testing purposes. By allowing users to experi-
ment with the prototype, they can provide feedback
to the developers of this prototype regarding what
they like and dislike about their company's AIS.
Based on user feedback, the prototype developers
will modify the information system model and pre-
sent it to the users for additional testing and feed-
back. Thus, an iterative process of trial use and
modification continues until the users are satisfied
that the information system properly meets their
needs.

The four major prototype development
steps are briefly analyzed below:

Step 1: Identify Information System Require-
ments. The first step in developing a prototype is to
identify the fundamental requirements of a com-
pany's information system (whether an accounting
information system, a marketing information sys-
tem, etc.). To accomplish this task, the system de-
velopers (whether management consultants or sys-
tems professionals working for the company) meet
with the information systems users. The purpose of
this initial meeting is to reach an agreement between
the developers and the users regarding the size and
scope of the information system as well as what
should be included and what should be excluded
from the proposed information system. By the con-
clusion of the meeting, the system developers must
ascertain from the users what outputs the users need
for decision making as well as the data inputs re-

67

quired to generate these outputs. In obtaining this
information from users, the focus of attention is on
what outputs should be generated rather than on
how they should be generated. At this stage of the
prototyping approach, the system developers must
make sure that the users' expectations of what bene-
fits they can obtain from the information system are
realistic and that the users' basic information re-
quirements can be satisfied by the system.

Subsequent to the meeting with the infor-
mation system users, the system developers will
provide the users with cost estimates (and other fea-
sibility estimates, such as technical feasibility) for
several alternative information systems that appear
to meet the users' needs. Based on these estimates,
the users should make a decision conceming
whether the systems development project should be
continued. Since only fundamental requirements are
identified for the initial prototype, the process of de-
termining these requirements for the prototype is
less formal and time-consuming than when a tradi-
tional systems design approach is used. The system
users’ eventually develop the detailed requirements
of the information system as they interact with the
prototype.

Step 2: Develop Initial Prototype. In this step, an
initial prototype of the information system that
meets the users' fundamental requirements (estab-
lished in step 1) is developed. Examples of tools
that can be used for developing prototypes are
fourth-generation programming languages, CASE
tools, and databases. The system developers, in
building this initial prototype, have speed of imple-
mentation and low cost as their goals. Thus, for ex-
ample, the area of computer application controls
may be given little, or no, consideration so that
characteristics such as simplicity, flexibility, and
ease of use can be emphasized in the initial proto-
type. These characteristics will enable the system
users to see and use tentative versions of data-entry
display screens, menus, input prompts, and source
documents. The users also need to be able to re-
spond to prompts, make inquiries of the information
system, judge response times of the system, and is-
sue commands.
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Upon finishing the initial prototype of the
information system, the system developers provide
a demonstration to the users of the prototype's use.
Following this demonstration, the prototype is given
to the system users for experimentation purposes.
From the inception of the users' testing procedures,
they should be aware that the prototype is incom-
plete and will require subsequent modifications.
The users should be instructed that during their ex-
perimentation with the information system, they
should list their likes and dislikes about the system
and the resultant changes that they recommend. Fi-
nally, the users should be informed that, upon fin-
ishing their lists, they should notify the system de-
velopers to enable them to introduce the desired
changes into the prototype.

Step 3: Iterative Process. After the system devel-
opers make the necessary changes in the initial pro-
totype of step 2, the revised prototype of the infor-
mation system is again turned over to the system
users for experimental purposes. This iterative
process of system users identifying changes, system
developers making changes, and the revised proto-
type of the system returned to the users for experi-
mentation continues until the users are satisfied with
the information system prototype. User satisfaction
causes the prototype to be approved. It is common
for a prototype to go through four to six iterations.

Step 4: Use of Approved Prototype. Approxi-
mately half of the approved prototypes of organiza-
tions are turned into fully functional information
systems, called operational prototypes. (The ap-
proximate other half of approved prototypes are de-
termined to be not practical and are called
nonoperational, or throwaway, prototypes.) To
,make a company's approved prototype of an
“information ~ system operational, the system
developers must normally make the following types
of changes in the prototype: incorporate needed
control procedures, improve operational efficiency,
provide backup and recovery, and integrate the
prototype with the company's other systems with
which it interfaces. If necessary, changes must also
be made in the prototype so that the information
system will accept real input, access real data files,
process real data, and generate real output.
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data, and generate real output.

Advantages and Disadvantages of Using Proto-
typing

Compared to the traditional approach to
systems development work, the use of prototyping
has both advantages and disadvantages.

Advantages of Prototyping

One important advantage of prototyping is
that its use requires intensive involvement by the
system users. Therefore, prototyping typically re-
sults in a better definition of these users' needs and
requirements than does the traditional systems de-
velopment approach.

A second advantage is that a very short
time period, such as a week, is normally required to
develop and start experimenting with a prototype.
This short time period allows system users to im-
mediately evaluate proposed system changes. In
contfrast, it may take a year or longer before system
users can evaluate proposed system changes when
the traditional systems development approach is
used.

Since system users experiment with each
version of the prototype through an iterative proc-
ess, a third advantage of prototyping is that errors
are hopefully detected and eliminated early in the
developmental process. As a result, the information
system ultimately implemented should be more reli-
able and less costly to develop than when the tradi-
tional systems development approach is employed.

Disadvantages of Prototyping

Prototyping can only be successful if the
system users are willing to devote significant time
in experimenting with the prototype and provide the
system developers with change suggestions. This
leads to a potential disadvantage of prototyping
since the system users may not be able or willing to
spend the amount of time required under the proto-

typing approach.



Review of Business Information Systems

Volume 5, Number 3

Another disadvantage relates to the fact
that the iterative process of prototyping causes the
prototype to be experimented with quite exten-
sively. Because of this, the system developers are
frequently tempted to minimize the testing and
documentation process of the ultimately approved
information system. Inadequate testing can make
the approved system error-prone, and inadequate
documentation can make this system difficult to
maintain.

Finally, prototyping may cause behavioral
problems with system users. These problems in-
clude dissatisfaction by users if system developers
are unable to meet all user demands for improve-
ments as well as dissatisfaction and impatience by
users when they have to go through too many itera-
tions of the prototype.

Prototyping and the Cost Management Area of
Accounting

The cost management area of accounting
encompasses the development of effective cost ac-
counting systems for production environments that
provide useful information for decision making by
organizations' managers and others. Within a com-
pany's production environment, both internal and
external users of the company’s AIS need cost in-
formation. Internally, for example, managers use in-
formation about costs to reach decisions regarding
product pricing and product mix and to evaluate op-
erating performance. And, externally, costs should
be properly matched with revenues in preparing fi-
nancial statements for users such as potential inves-
tors and creditors.

Traditionally, most companies' cost ac-
counting systems have been designed and imple-
mented primarily to meet financial reporting re-
quirements and have given only secondary attention
to meeting the needs of managers for decision-
making purposes. As a result, traditional cost ac-
counting systems have been criticized in recent
years for not providing adequate information to
manage production operations in a modern manu-
facturing environment. Two of the major criticisms
of traditional cost accounting systems are: (1) over-
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head costs are inappropriately allocated to products,
and (2) performance measures do not accurately re-
flect the effects of factory automation.

To overcome criticism (1) above, many
accountants feel that both job-order and process cost
systems can be refined and significantly improved
by adopting activity-based costing (ABC) systems.
An underlying objective of ABC systems is to link
costs to organizational strategy, which leads to deci-
sions about what goods and services to produce.
Activities must be performed to produce these
goods and services, which in turn incur costs. Thus,
organizational strategy determines costs. Conse-
quently, by measuring the costs of basic activities,
such as processing purchase orders, activity-based
costing provides information to management for
evaluating the consequences of strategic decisions.

Developing ABC Systems Through Prototyping

ABC systems cost more to run than tradi-
tional cost systems because these systems require
the collection of more production-related data, and
in greater detail. In addition, ABC systems are
more complex than traditional cost systems. This is
due in part because more bases are used to allocate
overhead costs. Furthermore, ABC systems dictate
several requirements on a company's AIS. First, a
company converting to ABC must redesign its gen-
eral ledger to fit the additional cost categories used
by the ABC system. Second, conversion to an ABC
system requires extensive use of information tech-
nology in order to accumulate more precise data
about cost drivers. Third, and possibly most impor-
tant, conversion to an ABC system requires that
both financial and nonfinancial measures of produc-
tion activity be stored in an integrated manner.

Because of the extensive systems devel-
opment work involved in designing and implement-
ing an ABC system to replace a company's tradi-
tional cost system, the prototyping approach com-
pared to the traditional systems-development ap-
proach appears to be a more cost-effective approach
to use in developing the ABC system. Through pro-
totyping, a scaled-down, experimental version of
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the ABC system could be developed quickly at
minimal expense and provided to users of the sys-
tem for testing purposes. Thus, eventual users of the
ABC system would be intensively involved in the
entire prototyping process, hopefully leading to a
better definition of the users' needs and require-
ments from the ultimately implemented ABC sys-
tem.

With the prototyping approach to develop-
ing an ABC system, a reasonably short time period
would typically be required to develop and start ex-
perimenting with the ABC system prototype. As a
result, eventual users of the system could evaluate
proposed changes in a timely fashion. Finally, since
eventual ABC system users will be using an itera-
tive process to experiment with each version of the
prototype, errors associated with the proposed ABC
system will likely be detected and eliminated early
in the systems development work process. There-
fore, the ABC system finally implemented should
be more reliable and less costly to develop than if
the traditional approach to systems development
work were utilized.

A Systems Development Practical Experiment

An important question that this article is
attempting to answer is the following: In designing
an AIS for a company, is it likely that the use of ei-
ther prototyping or the traditional approach for per-
forming systems development work will lead to the
same major characteristics in the newly designed
and implemented information system?

During the fall of 2000, this author spent
considerable time working with a consulting firm in
the Midwest that performs systems development
work for its clients. For three different companies
(medium-size organizations) having systems prob-
lems, the consultants used both the prototyping ap-
proach and the traditional approach to help each
company solve its problems.

Presented below is a brief summary of the
three systems development projects worked on by
the consulting firm (and this author). At the request
of the companies, their real names have been ex-
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cluded from the presentations. For Companies A
and B, the use of both the prototyping and the tradi-
tional approaches to systems development work re-
sulted in the same major characteristics in the newly
designed and implemented information systems. For
Company C, the utilization of the traditional ap-
proach resulted in the company's management fail-
ing to accept the systems revision suggestion.
Howeyver, the use of the prototyping approach led to
the same systems revision suggestion (as under the
traditional approach) now being accepted by the
company's management.

Company A: This company (in the insurance in-
dustry) had previously contracted for a new com-
puterized system that was designed to handle all as-
pects of its business operations. This system, which
was developed by members of the company's tech-
nical staff who did not understand the company's
business requirements, failed to work properly once
it was implemented. For example, the system sent
hundreds of checks to a nonexistent town, made
significant numbers of dollars of overpayments, and
caused the loss of many clients.

Recommendation by Consultants: Using
both the prototyping and traditional approaches to
systems development work, the consultants discov-
ered that one of the major reasons for the new com-
puterized system's failure was that its implementa-
tion should have included a restructuring of the or-
ganization. When this restructuring was finally per-
formed (as recommended by the consultants), one
outcome was that three layers of management per-
sonnel were removed.

Company B: This company (in the manufacturing
industry) had a decentralized purchasing system that
effectively met the needs of its several manufactur-
ing plants. But, the company was unable to take
advantage of its extensive buying power to negoti-
ate quantity discounts on purchases.

Recommendation by Consultants: Using
both the prototyping and traditional approaches to
systems development work, the consultants deter-
mined that a reengineering of the company's pur-
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chasing system was needed. Through the reengi-
neering process, a corporate wide purchasing de-
partment that developed and maintained a shared
database of approved vendors was introduced.
Each plant continued to meet its inventory needs by
making its own purchases from the database of ap-
proved vendors. The corporate office tracked the
purchases of all the manufacturing plants, negoti-
ated quantity discounts, and handled disputes with
vendors. The reengineered system resulted in a sig-
nificantly lower cost of inventory purchased, a 50
percent reduction in lead times, and a 150 percent
improvement in on-time deliveries.

Company C: This company (in the healthcare in-
dustry) realized that its various systems that were
developed in the 1970s and 1980s only automated
its manual processes. The company wanted to util-
ize new technologies to link its many systems with
all internal and external systems and their users.

Recommendation hy Consultants: Under
the traditional approach to systems development
work, the consultants recommended a revised sys-
tem using image processing. However, they were
unable to "sell" the company's middle managers on
the positive outcomes associated with image proc-
essing. The managers thought of image processing
as just replacing file cabinets. But, when the proto-
typing approach to systems development work was
employed and a prototype of image processing was
developed by the consultants and observed by the
company's middle managers, these managers caught
on to the advantages of image processing. They re-
alized the business potential of image processing
and it was subsequently implemented by the con-
sultants into the company's revised system.

Concluding Comments and Suggestion for Fu-
ture Research

The empirical data obtained from the sys-
tems development work on the previously discussed
companies appear to indicate that using either the
prototyping approach or the traditional approach
will lead to the same major characteristics in com-
panies' newly designed and implemented informa-
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tion systems. In fact, looking at the outcome de-
scribed above for Company C, the prototyping ap-
proach is possibly the best approach for consultants
to use in obtaining approval by a company's manag-
ers of their systems revision suggestions.

Based on this author's limited empirical
data from the three companies in the study, it
does appear that prototyping is appropriate to use
in systems development work when one or more
of the following conditions exist in a company:
system users do not understand their information
needs very well, system requirements are difficult
to define, the system to be developed is critical
and needed quickly, or the risk associated with
developing and implementing the wrong system
is high.

On the other hand, it appears that proto-
typing may not be appropriate for use in design-
ing large or complex information systems that
serve many users throughout an organization hav-
ing significantly different needs for planning,
control, and decision-making information. Fur-
thermore, prototyping will not likely be used for
developing traditional AIS applications such as
accounts receivable, accounts payable, payroll, or
inventory management.

Because of the small number of companies
included in this study, additional empirical data
definitely need to be accumulated on the prototyp-
ing and traditional approaches to systems develop-
ment work before the above conclusions can be
drawn. The data can be acquired by analyzing these
two approaches to systems development work in
additional companies beyond those examined in the
current study.

Footnotes

1. This summary of systems development
work comes from Stephen A. Moscove,
Mark G. Simkin, and Nancy A. Bagranoff,
Core Concepts of Accounting Information
Systems, T" edition, New York: John
Wiley & Sons, Inc., 2001.
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2. American Accounting Association, ‘“Re-
port of the AAA Committee on Contempo-
rary Approaches to Teaching Accounting
Information Systems,” Journal of Informa-
tion Systems, p.139, Spring 1996.

3. Mark Teagan and Liz Young, “The Dy-
namics of Prototyping,” Computerworld,
pp-53-58, August 8, 1995.
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