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ABSTRACT

Both the PDSA cycle popularized by Dr. W. Edwards Deming and the Software Development Life Cycle (SDLC) commonly employed in Management Information Systems (MIS) can be generally characterized as structured approaches to process development toward improvement of outcomes.  Accordingly, some degree of concordance would be expected between the two methods.  The aim of this paper is exploratory in nature, i.e., to proposition major differences apparent from the reading of authoritative descriptions of these two techniques, then to test those propositions by surveying subject matter experts (SMEs) as to whether they support the formed propositions.  The results and ensuing conclusions will serve to identify areas for further research and theory building.  Further research regarding found differences should contribute toward identification and generalization of optimal techniques for improvement.

INTRODUCTION

Previous authors such as Zultner [1] and Yilmaz and Chatterjee [2] have explored the relationship between certain aspects of the Deming prescription and information systems development.  Recently, Pittman and Russell [3] argued that Deming's PDSA Cycle has specific application in the process of software development.  Pittman and Russell do not, however, reference or compare the PDSA technique to the prevalent system development technique within Management Information Systems, the Systems Development Life Cycle (SDLC), a generalization of the historical Software Development Life Cycle technique.  Given Pittman and Russell's argument that Deming's PDSA Cycle is an appropriate approach toward improvement of software development outcomes, it is natural to compare the PDSA Cycle to the prevalent SDLC approach toward improvement of systems and software development outcomes.  It would not be unexpected that some degree of similarity between these two techniques would be found.  Any differences between the two techniques with this same basic aim would be of even greater interest.  Accordingly, an authoritative description for each of these two techniques is reviewed and summarized, followed by an identification of major differences and the formation of corresponding propositions.

DEMING'S PDSA CYCLE
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On page 88 of his 1986 book, Out of the Crisis [4] and on page 131 of his final book, The New Economics for Industry, Government, Education [5], Deming describes a simple four‑step process for continuous improvement of quality that he learned from Dr. Walter A. Shewhart during the 1930's when he worked with and mentored under Shewhart at the Hawthorne Works Western Electric plant in Chicago.  Deming refers to it as the PDSA Cycle (Plan‑Do‑Study‑Act) or the Shewhart Cycle.  The Japanese call it the Deming Cycle. Others call it the PDCA Cycle (Plan‑Do‑Check‑Act) or the Deming Wheel.  The PDSA Cycle contains five steps:

	Plan
	Develop a plan for improving quality at a process

	Do
	Execute the plan, first on a small scale

	Study
	Evaluate feedback to confirm or to adjust the plan

	Act
	Make the plan permanent or study the adjustments


The fifth step of the PDSA Cycle is the cyclical aspect of the technique.  After all "action" is completed, this continuous cycle continues with another "plan."  Deming makes this clear, not only through the associated diagram, but through his statements within Out of the Crisis [4]:

"Step 5:  Repeat Step 1, with knowledge accumulated.  Step 6:  Repeat Step 2, and onward. …  If the results of the change or test are favorable, we may decide to go through the cycle again … A loop may now be thrown around three or more stages … again by the Shewhart Cycle."

Deming's PDSA Cycle bears very strong resemblance to the basic scientific method as represented by Dewey [6] and others, where:

	Plan
	corresponds to the developing of theories and propositions,

	Do
	corresponds to observing and experimenting, 

	Study
	corresponds to the analyzing of data and the developing of conclusions, and

	Act
	corresponds to the adoption of results into the body of knowledge.


The fifth step of the PDSA Cycle, its cyclical aspect, directly corresponds to the cyclical aspect of the basic scientific method.  Kerlinger [8] explicitly recognizes the cyclical nature of the scientific method in statements such as:

"part of the core of scientific research is the constant effort to replicate … findings, to correct theory …, and to find better explanations of natural phenomena.  One can even go so far as to say that science has a cyclical aspect.  … The process never ends."

THE SYSTEM DEVELOPMENT LIFE CYCLE

A recent authoritative description of the System Development Life Cycle can be found within the first pages of a text by Dennis and Wixom [9].  The SDLC has a set of four fundamental steps:

	Planning
	The process of understanding why an information system should be built

	Analysis
	The process of determining who will use the system, what the system will do, and where an when it will be used

	Design
	The process of deciding how the system will operate in terms of hardware and software

	Implementation
	The process of actually building (or purchasing) and installing the system


Each of these four steps also contains a set of sequential sub-steps:

	Planning
	a) Identifying business value, b) analyze feasibility, c) develop work plan, d) staff the project, e) control and direct project

	Analysis
	a) analyze, b) information gathering,     c) process modeling, d) data modeling

	Design
	a) physical design, b) architecture design, c) interface design, d) database and file design, e) program design

	Implementation
	a) construction, b) installation


The SLDC is presented as a series of steps and sub-steps that proceed in a logical path from start to finish.  Further, the SDLC is structured as a set of steps leading to gradual refinement; i.e., the outcomes of the Planning step serve as a starting point for the beginning of the Analysis step, where they are further refined.  "Each phase refines and elaborates on the work done previously."  This gradual refinement approach is similar in nature to classic "push" manufacturing planning, where, while time horizons advance, demand forecasts, production schedules and capacity plans are itinerated in an attempt to reduce error.

There is good cause to take interest in the quality of outcomes under the SDLC technique.  Despite a lengthy tradition of industry use of the SDLC technique to structure the development process, outcomes are indeed poor.  Dennis and Wixom [9] themselves note that 

· 42% of all corporate IS projects were abandoned before completion,

· 53% of all U.S. Government IS projects were abandoned before completion, and

· many IS projects that are not abandoned are delivered behind‑schedule, over‑budget and feature‑deficient.

PROPOSITIONS
The most visible difference between the two techniques is a lack of any cyclical aspect within the SDLC approach.  Under SDLC, a project first starts, then proceeds, then finishes.  Its outcomes, however, do not act as input, inspiration or foundation for further improvement through additional development projects.  Each SDLC project is viewed as essentially discrete and disjoint from the logic of previous SDLC projects.  One undesirable effect of this posture that SDLC projects may seek to improve outcomes for directly opposing aims.  For example, one SDLC development project can aim to reduce inventory while another SDLC development project can aim to increase inventory (e.g., aiming to subordinate inventory levels to customer service levels).  Since each SDLC Planning step is autonomous, any aim can be chosen for any project, opening the door to such conflicts.  Such peculiarities would certainly be of interest to management academics, and so we seek verification of its existence through proposition and testing:

P1:
There is a more significant cyclical aspect under the PDSA Cycle technique than under the SDLC technique.

Clearly, the sequencing and usage of testing differs under these two techniques.  The PDSA Cycle calls for immediate testing of the plan, that testing to be followed by the study of the results.

"Step 1.  PLAN.  Somebody has an idea for improvement … [Step 1] leads to a plan for a test … Step 2.  DO.  Carry out the test…" [5]

Under SDLC, testing is part of the Construction sub-step and so immediately precedes the installation sub-step; SDLC allows the bulk of the development work to proceed without any check for quality, and instead attempts to "inspect‑in quality at the end of the production line," an approach that is seriously out of favor in the manufacture of products.  Accordingly, we proposition here that the nature of testing under these two techniques does indeed differ:

P2:
The sequencing and usage of testing under the SDLC technique differs significantly from the sequencing and usage of testing under the PDSA Cycle technique.

It is also of interest that the PDSA Cycle technique facilitates a branching directly from the Study step back to the Plan step, that the results of study may indicate that 'everything must begin anew.'  Though this branch is not indicated in the basic PDSA diagram, Deming did indicate it in his explanations:  

"Step 3. … Study the results.  Do they correspond with …expectations? … Maybe we tricked ourselves … and should make a fresh start." [5]

This branching has no equivalent in the SDLC technique; each step of the development process is committed in linear fashion to earlier steps.  The corresponding hypothesis is:

P3:
The PDSA Cycle facilitates a return to the initial planning step for adjustment while the SDLC technique does not facilitate such a return.

The arguments that form these propositions should suggest to the reader that there are not only significant differences between the SDLC technique and PDSA Cycle technique, but, since there is a correspondence between the PDSA Cycle technique and basic scientific method, that there are significant differences between the SDLC technique and basic scientific method as well.  This fact alone should ensure the interest of academics as well as this study's contribution to knowledge.

METHODOLOGY

To test these propositions, a survey will be sent individuals who can reasonably be assumed to be subject matter experts (SMEs) in software development techniques, specifically, systems analysts within Fortune 1000 corporations.  The individuals surveyed will be supplied with appropriate descriptions of the Deming PDSA Cycle and the Systems Development Life Cycle to support complete and consistent understanding of the techniques.  The generally accepted hypothesis test for a population proportion of the form Pa: p ( p0 , p0 = .5 will be used to test the propositions at the p < .05 level of significance.  In addition, generally accepted authorities in the development and execution of basic social science methodology, such as Babbie [7] and Kerlinger [8], as well as those authorities specifically recognized in survey methodology, such as Dillman [10], will guide the execution of this survey.  
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