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ABSTRACT 

statistical Process Control is a method of assessing 

system processes that is typically used in the business 

sector. Profound knowledge is an integrated theory of 

understanding people, variation, systems, and knowledge. 

It forms the foundation for Statistical Process Control. 

w. Edwards Deming was a management theorist who proposed 

that statistical Process Control, based upon profound 

knowledge, could be used by businesses to improve 

productivity. 

10 

This study analyzed the use of statistical Process 

Control, based upon W. Edwards Deming's (1986) theory of 

profound knowledge, by the principal in a high school. It 

modified Deming's Plan-Do-Check-Act Cycle and used a Systems 

Application Model to study and improve school processes. 

The elements of the Systems Application Model are the 

input, the technology, the output, and the continuous 

improvement loqp. The input is the raw material (the data)

-that which must be changed. The technology is the process 

used to convert the raw material (the data) into new 

knowledge. The technology, based upon profound knowledge, 

is statistical Process Control. statistical Process Control 

converts the data into new knowledge, which leads to 

improved processes. The output is the improved process. 



This new output loops back into the system, collecting new 

raw data, to be further improved over time. 

11 

The Systems Application Model was used in this study to 

assess and improve an attendance problem in a small high 

school by using the elements of profound knowledge to apply 

statistical process control to the problem. The results of 

the study demonstrated that statistical Process Control, 

guided by profound knowledge, could be used in a school 

setting to solve school problems, improve the way in which 

school problems are assessed and lead to continuous 

improvement of a school's system. In addition, an 

understanding of profound knowledge can lead to a paradigm 

shift in the way principals view the system in which they 

work. 



CHAPTER 1 

THE PROBLEM 

Introduction 

12 

The purpose of this study was to determine whether a 

theory of management guided by the elements of profound 

knowledge and made operational by statistical Process 

Control was feasible for use by a school principal to study 

school processes. Profound knowledge is a theory of 

management developed by W. Edwards Deming (1986) after 

World War II. statistical Process Control is a method of 

examining work processes discovered by Walter Shewhart 

(1915) and popularized by Deming. Both profound knowledge 

and statistical Process Control were developed for use in 

industry to improve productivity. At this time, there is 

no known research on the operational use of statistical 

Process Control guided by a theory of profound knowledge by 

the principal as a school leader. 

There are several reasons why Deming's theory of 

management is appropr~ate for use by school leaders in 

solving organizational problems. First, new management 

theory is needed in educational administration to aid 

principals in understanding school processes. Current 

literature in education and industry indicates that school 
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leaders must undertake a paradigm shift in their thinking to 

avoid being blinded to new organizational ideas and to 

construct relevant meaning for work processes. The paradigm 

shift suggests that it is the leader's job to work on the 

processes that others work in (Aguayo, 1990; Blankstein, 

1992; Deming, 1986; Gabor, 1990; Juran, 1989). 

organizations are complex places. They are composed of a 

network of interwoven processes. School leaders must have 

an understanding of how these processes work together to 

achieve permanent change at all levels of the organization. 

Second, new strategies are needed to allow the people 

who work in the system a voice in solving organizational 

problems, instead of blaming them for the problems. Juran 

(1988, 1989) indicated that 15% of the workplace problems 

were caused by people. The remaining 85% of the time they 

are caused by system processes that are not understood by 

management. The people who know about processes are the 

people who work in the system. Therefore, school leaders 

need to learn how to harness the collective power of the 

people who work in the system to solve school problems. 

Third, a useful way of studying and measuring school 

processes is needed. An approach to validating whether 

school processes are improving over time is necessary as a 

test of school effectiveness. Principals need tools to 

study and measure their processes. These tools, which are 
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used in some industrial settings, are missing in education 

(Blumberg, 1989; Burr, 1979; Stampen, 1987). 

The organizational framework and management of schools 

largely rests upon the work of Max Weber (1968) and 

Frederick Winslow Taylor (1915). Their models of managing 

personnel, machines, methods, and materials were not 

integrative. They advocated the primacy of the 

organizational part over the whole. Their models sub

optimized organizational effectiveness by dividing the 

organization into parts. Each part was viewed as an entity 

which was fixable when it broke. However, permanent change 

cannot be accomplished when a part is fixed in the absence 

of a systematic evaluation of the whole which contains the 

parts. For example, the 1983 publication, A Nation at Risk 

(cited in Conley & Bacharach, 1987) emphasized the 

bureaucratic structure of school organizations and blamed 

teachers for educational problems. The wave of educational 

reform which followed exonerated the teachers and blamed the 

management system (Conley & Bacharach, 1987; Cuban, 1987; 

Darling-Hammond, 1987; Feinberg, 1987). Like Sisyphus, the 

educational administrator goes up the hill armed with a new 

notion of reform only to fall back down again. 

To move forward, educational administration is in need 

of new theory and practice. What has been offered to 

educational administration is short-term investment instead 
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of a long-term commitment to understanding how processes 

form a network of interwoven connections that must be 

understood to gain long-term improvement. Understanding 

how educational processes work is seldom a natural act. It 

is based upon knowing how activities are sequenced and 

integrated and how the activities which comprise processes 

are united with other activities. It is based upon 

understanding how a system of processes works in a 

purposeful, united manner. Unlike industry, which has 

made some movement toward developing new organizational 

models of management, schools are limited by a turn-of-the

century model of management that has not kept abreast of the 

current synthetical school of thought on how complex 

organizations study their processes to solve problems. 

Instead, educational administration is saddled with a theory 

of management based upon an archaic model of organization 

which no longer addresses its needs. As a result, 

educational administrators, especially principals, are left 

without a means to solve organizational problems using 

theories, strategies, and statistical studies that are 

objective, quantitative and easily adapted to the 

educational setting. 
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Purpose of the study 

The purpose of this study was to determine whether a 

theory of management guided by the elements of profound 

knowledge (which focuses on theory) and made operational by 

statistical Process Control (which focuses on practice) was 

feasible for use by a school principal to solve school 

problems. The first part of the study, found in Chapter 2, 

Review of the Literature, traces the development of 

management theory from a parts perspective and provides a 

theoretical basis for management theory from a system 

perspective. study questions specific to the literature are 

1. What is the theoretical foundation of 

management from a parts perspective? 

2. What is the theoretical basis of profound 

knowledge as an epistemology of thinking for 

replacing the parts perspective approach to 

educational administration? 

3. How can profound knowledge be applied to an 

understanding of how processes function in 

schools and how systems can be continually 

improved? 

a. How does statistical Process Control as 

a method make profound knowledge 

operational? 



b. What are the elements of profound 

knowledge? 

c. What is the relationship of the people 

who work in the system to variation 

theory? 

The second part of the study, found in Chapter 3, 

Methodology, constructs a model for the system of profound 

knowledge to be applied by the school principal. The 

research questions specific to the methodology are 

1. Can statistical Process Control, guided by 

profound knowledge, be used in a school 

setting to solve school problems? 

2. Can an understanding of statistical Process 

Control improve the way in which school 

problems are assessed and lead to continuous 

improvement of school processes? 

3. Can an understanding of profound knowledge 

lead to a paradigm shift in the way 

principals view the system they work on? 

significance of the Study 

17 

This research project tests the feasibility of applying 

a theory of management used in industry to the 

administration of educational processes. 

There has been little operational research in education 

on the use of profound knowledge as a new educational 
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epistemology interwoven with the use of statistical process 

control by a school principal in a public high school 

setting. statistical Process control methodology, in 

industrial settings is used in introductory statistics 

textbooks written for business and engineering students. 

"Almost all of the textbooks have from a section to one or 

more chapters dealing with statistical Process Control 

techniques. statistics textbooks in education, the 

behavioral sciences and the social sciences do not, however, 

mention these techniques at all" (Blumberg, 1989, p. 15). 

The research on the usefulness of Statistical Process 

Control is very limited. 

Specifically, this research will help educational 

administrators to (a) clarify why they think the way they do 

when assessing organizational problems (b) provide a new 

framework for thought and (c) use situational research to 

assess whether statistical Process Control can continually 

improve school processes. 

The results of this study will have implications for 

the current methods of problem solving in public education 

on such issues as (a) the traditional models used to study 

defects in school processes, (b) the way in which the people 

in the organization who work on processes are integrated 

into the system of problem solving and decision making, (c) 



the nature of process variation, and (d) problem solving 

tools and strategies. 

Limitations 

1. This study was limited to a single school 

unit over a period of one school year. 

2. This study was limited to the use of one type 

of control chart and five process control 

tools commonly used in business. 

Definition of Terms 

19 

The following definitions apply throughout this study 

and are presented in the context of the terminology used by 

the researcher. 

Analytic study. A statistical study in which emphasis 

is on the processes that produced the results. 

Defects. Flaws in a process that need to be eliminated 

in order for the system to be improved. 

Educational Administrator. The school leader, 

primarily the principal, of a primary or secondary school 

who is charged by a public board to administer the school 

program. 

Enumerative study. A statistical study in which the 

emphasis is on the judgment of results but not on the 

processes that produced the results. 



Management Theory. Assumptions, generalizations, and 

ideas school leaders have about how the elements of an 

organization are arranged and coordinated to achieve 

organizational goals. 

20 

Problem Solving. "The process of moving from symptoms 

to causes (special or common) to actions that improve the 

system" (Fundamental statistical Process Control, 1993, p. 
A 

151) 

Process. The sequence of steps of activities carried 

out (through the combination of people, equipment, material, 

methods, or the environment) to complete a responsibility. 

Process Managers. Educational administrators who 

manage the organization through a systematic approach to 

decision making and problem solving. Process managers make 

decisions based upon their knowledge of the significant 

processes that comprise systems and are able to evaluate, 

using profound knowledge and statistical Process Control, 

the collective impact these processes have on the 

performance of the system. 

Profound Knowledge. A theory of management advanced by 

w. Edwards Deming (1986) which suggests that management must 

have an understanding of how theories of variation, 

knowledge, systems, and people are interconnected to 

optimize organizational aims. The elements of profound 

knowledge cannot be separated. They constantly interact 
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with each other. Deming (1986) suggested that managers 

cannot lead organizations without knowledge of how each of 

these elements impacts the other. The theory of knowledge 

helps the manager to understand prediction. The theory of 

variation helps the manager to understand optimization of a 

system. A theory of people in the workplace helps the 

manager to understand how much people contribute to the 

improvement of processes. A theory of systems helps the 

manager to understand how the components of the organization 

are interdependent. Profound knowledge theorizes that one 

element is incomplete without understanding the others. 

Randomness. A condition in which individual values are 

not predictable because they come from a definable system. 

SAC Office. The Student Activity center (SAC) of the 

high school studied. The SAC office is the office which 

houses school records and contains the discipline office. 

School Improvement. The idea that schools can be 

effective in improving their overall performance. 

Special Cause. A source of variation which causes a 

process or distribution to be unpredictable and unstable; it 

is sometimes called an assignable cause. 

statistical Control. Describes the condition of a 

process where the causes of all special causes of variation 

have been eliminated and only common causes of random 

(natural) variation remain. 
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statistical Process Control (SPC). A methodology used 

in industry to study and refine processes using statistical 

methods and techniques to improve continually production. 

It is based upon an understanding of profound knowledge. 

"SPC uses techniques as control charts to analyze a process 

or its outputs so as to take appropriate actions to achieve 

and maintain a state of statistical control and to improve 

the process capability" (Fundamental statistical Process 

Control, 1993, p. 153). 

Systems. A series of functions or activities 

(subprocesses or stages) which are networked to accomplish 

the aim of the organization. The component parts of systems 

are necessary but not sufficient in themselves to accomplish 

the aim of the organization. 

variation. Differences among individual outputs of a 

process. The output can be classified into two major 

classes, special causes and common causes. 

Summary 

This study will make a contribution to educational 

administrators, especially principals, in that it applies 

suggest an understanding of school systems not currently 

reflected in the research. The principal plays a key role 

in school change. The results of this study will add to the 

body of knowledge related to school management and school 

improvement. 



23 

In summation, Chapter 1 has presented the problem of 

the study. It is followed by a review of the literature in 

Chapter 2. Chapter 3 describes the methodology used to 

operationally apply the theory of profound knowledge and 

statistical Process Control in a school setting. Chapter 4 

analyzes the results of the methodology. Chapter 5 presents 

a summary of the results, draws conclusions of the study, 

and makes recommendations for further study. 
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CHAPTER 2 

THE REVIEW OF THE LITERATURE 

Introduction 

When something goes wrong in a system, the manager who 

utilizes a parts theory of management blames the part for 

the system not working. If the part is improved, the belief 

is that the system will function correctly again. Improving 

a part can improve the whole. 

When something goes wrong in a system, the manager who 

subscribes to the theoretical foundation of profound 

knowledge blames the design of the system for the system not 

working. Each part of the system depends on every other part 

and centers upon accomplishing a common purpose. If the 

system is to be improved, the design must be improved. 

Improving the design of the system, improves the whole. 

The purpose of this chapter is to (a) lay a theoretical 

foundation of management theory from a parts perspective as 

it relates to educational administration, (b) review the 

theoretical basis of profound knowledge as an epistemology 

of thinking to replace the parts perspective approach to 

educational administration, and (c) describe statistical 

Process Control as a method which makes operational profound 

knowledge. 



The Theoretical Foundation of Management 
From a Parts Perspective 

Theoretical Framework 

The purpose of science is to explain regularities in 

behavior so that predictions can be made (Hoy & Miskel, 

1978). Without the ability to make predictions, the world 

in which people live would lack stability (Deming, 1986). 

When people prepare to go to work in the morning, they can 

reasonably predict that they will get to the job site on 

time. They can make this prediction based upon the fact 

that they get up at a certain time and perform certain 

routines involved in getting ready for work. However, if 

one winter morning they get up and the car engine does not 

start immediately (perhaps because of a change in 
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temperature), the prediction that they will get to work on 

time is no longer true. From a parts perspective, they view 

the failure of the car to start as the cause of the problem 

(see Figure 1). Yet, blaming the car does not solve the 

problem. Viewing the problem from a systems perspective, 

they blame the system as the cause of the problem and work 

on improving the system (see Figure 2). 

If the variables (the time, the seasonal weather, the 

adaptability of the car engine to changes in the weather, 

the routine of getting up, etc.) which contribute to getting 



I SYMPTOM CAUSE • EFFECT "ACTION I 
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Car won't start Late to work Blame car 

Figure 1. Problem Solving From a Parts Perspective. 
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Figure 2. Problem Solving From a Systems Perspective. 
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to work on time were seasonally reviewed, the car would not 

be the cause of the problem which resulted in lateness to 

work but a symptom of a process not functioning properly. 

The system of getting to work on time would be the problem 

which needed to be worked on. Improving the system would 

result in the symptom being eliminated. Systems theory 

suggests that parts must be understood in the context of the 

whole. Systems are composed of a network of interrelated 

parts, all aimed at accomplishing a mission. 

Parts theory suggests that the system must be 

understood in the context of individual parts. When there 

is a problem, people tend to aggregate their understanding 

of the part into an explanation of the whole system (Ackoff, 

1981). Therefore, the part must be fixed to make the system 

whole again. 

Historical Overview of a Parts Perspective 

The world is composed of a network of systems nested 

within other systems. Yet Western society's accumulated 

history suggests that it is easier to understand the world 

based upon the behaviors of a single part than upon the 

behaviors of the interactions of those parts. The idea that 

societal systems could be understood by dividing what was 

not understood into controllable parts was nurtured by many 

ancient cultures, whose members divided mankind's problems 

among many deities. When there was a problem in the 
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societal system, the Greeks blamed a person or body of 

people for offending a particular god. If the crop failed a 

particular year, the people tended to aggregate their 

understanding of the crop failure to an explanation of why 

Demeter was angry with the farmers. The idea that systems 

could be broken down and reduced to its elements was further 

fostered by Aristotle, who theorized that all elements in 

nature could be reduced and understood through a singular 

essence. There were parallel tunnels of knowledge in 

nature, but the tunnels never connected (Hopkins, 1941). 

Everything in nature was divisible down to a single entity. 

Thus, the Romans divided the educational curriculum into 

many disciplines, and because Plato had separated truth from 

experience, each part of the curriculum had to be poured 

into students. The Renaissance expanded the notion of the 

divisibility of systems by breaking human activity down into 

learning, working, and playing. 

The greatest sin of analytical thinking goes back 

to the Renaissance where we analyzed human 

activity and divided it into three categories: 

work, play and learning. We then developed 

institutions for each of them taken separately so 

that you have a school where you're suppose to 

learn but not do anything useful, and certainly 

not have fun. You have things like country clubs 



or baseball stadiums where you're suppose to have 

fun but not dot anything useful or learn anything. 

And you have a place of work where you're supposed 

to get something done, but not learn anything or 

have fun. (Ackoff, cited in the Deming Library, 

1987-1989, Volume XXI) 
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An explosion in human understanding further divided 

knowledge into parts. In the 17th century, a philosopher 

knew all there was to know about the world. But during the 

18th century, natural science grew out of philosophy, and 

during the mid-19th century came into its own. Natural 

science then split into physics and chemistry. stimulated 

by evolutionary theory, biology, zoology, and botany 

emerged. And in the latter part of the century, psychology 

and the social sciences appeared as separate disciplines 

(Ackoff, 1981). Disciples were divided and, like the 

Aristotelian tunnels, developed further and further apart 

without interconnecting tunnels. 

The idea that organizational systems can be understood 

in the context of individual parts has its roots in the 

Industrial Revolution. The Industrial Revolution introduced 

new economic technology which was to be adapted for use by 

educators during the last century. As this technology 

changed the means of production, the management of 

production also changed. Whereas the means and management 
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of production were controlled by one person or a small group 

of people prior to the revolution, the new technology 

established methods of control which separated the planning 

of the product from the execution of the product. The new 

technology was concerned with uniformity of product by 

variance reduction (Bendell, Kelly, Merry, & Sims, 1993). 

Adam smith, (cited in Bendell et al., 1993) commented on the 

shift in the technology of the means and management of 

production from the craftsman who made and marketed his own 

product, to a small group of people who made and marketed 

their own product, to complete strangers who make and market 

someone else's product. He said, 

The directors of such companies, being the 

managers rather of other people's money than of 

their own, it cannot well be expected that they 

should watch over it with the same anxious 

vigilance with which the partners in a private co

partnery frequently watch over their own. ••• 

Negligence and profusion • • • must always prevail 

more or less, in the management of the affairs of 

such a company. • The only trades which it 

seems possible for a joint company to carryon 

successfully • are those of which all the 

operators are capable of being reduced to what is 

called a routine, or such a uniformity of method 



as admits of little or no variation. (Bendell et 

al., 1993, p. 42) 

31 

smith (cited in Bendell et al., 1993) inferred that the 

common man could not be trusted to take care of someone 

else's property. Tight controls had to be established over 

each part of the manufacturing process to ensure that 

company standards of production were met. 

With the introduction of the interchangeability of 

parts at the Crystal Palace in 1851, mass production emerged 

on the industrial scene. A way had to be found to organize 

workers for this new technology. Like the knowledge 

explosion in human understanding a century before, a way had 

to be established to organize people and work into "a 

uniformity of method as admits of little or no variation" 

(Bendell et al., 1993, p.42). Feudalism had created a 

structure of organization based upon primary relationships 

and nepotism and was ill-suited to manage the mass 

production of goods (Kreitman, 1992). Max Weber, a 

sociologist, was very much concerned with organizations 

being managed by patronage. 

In that setting, companies and governments rarely 

employed more than a few hundred people. Many 

members of the same family worked together in one 

business or one government bureau. Bonds of 

kinship, of friendship, of religion, as well as 



employment held them together. Weber observed 

that the principal source of inefficiency in 

administration stemmed from nepotism and 

favoritism. Rational decision making was 

impossible because everybody was related to 

everybody. In this setting, Weber proposed that 

the ideal form of organization would separate 

people from each other, forcing them to be 

technically specialized and formally directed and 

evaluated in order to maintain an impersonal 

attitude in dealing with one another. (Ouchi, 

1981, p. 53) 
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Weber founded a system of management based upon 

disciplined order (Peters & Waterman, 1982). This system 

divided the management of work into parts. These parts 

included a division of labor and specialization, an 

impersonal orientation, a hierarchy of authority, rules and 

regulations, and a career orientation. It advanced the 

notion of control of the work force through a division of 

labor. Weber's purpose was to produce a system based on 

technical rationality. His aim was to realign the social 

interaction so that workers were evaluated on job 

performance in an objective way (Ouchi, 1981). 

Almost all modern organizations have many or all of the 

elements enumerated by Weber (Griffiths, 1977; Hall, 1968; 
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Perrow, 1967). Weber's organizational elements were useful. 

Henry Ford applied these elements to the manufacture of the 

automobile by putting people in one place and moving the car 

parts past them (Dobyns & Crawford-Mason, 1991). Ford's 

plan was to mass produce a product by having individual 

people be responsible for a particular part of the process. 

If each person did his job, the goal would be accomplished. 

Since, as smith ( Bendell et al., 1993) discovered, the 

factory owners were not able to run the factories 

themselves, Weber's (Kreitman, 1992) rational model of 

structural control was useful. His model allowed for a top 

down scheme of allocating power and arranging people. The 

key to mass production had been demonstrated in the Crystal 

Palace in 1851 with the display of the interchangeability of 

parts and given a conceptual framework by Weber (Kreitman, 

1992). Ford put both ideas to work in his automobile 

factory. 

America at the turn of the century was a center for 

industrialization, immigration, and urbanization. Workers 

were needed to work in the factories. Many of the new 

immigrants could not speak English. Many of the people 

leaving the farms and coming to the cities lacked skills. 

To make use of these unskilled workers, it was necessary to 

take the skill out of the work. Strategies had to be devised 

which would allow these workers to be productive. The 
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strategy was simple. A worker who had no skills and could 

not speak the language could be taught to do the job if it 

was broken down into parts. Breaking things down into parts 

in the organizational setting eliminated the need for people 

to think. The managers did the thinking for the workers. 

It was the managers' job to work in the system and on the 

system. 

Frederick Winslow Taylor (1915) helped managers to do 

this. Known as the father of scientific management, Taylor 

looked for ways to maximize the use of people in the 

factory. He believed that human beings could be 

physiologically programmed to be efficient machines. His 

book, The principles of Scientific Management (1915), 

described how tasks should be specific to the job. He 

suggested merit pay as an incentive to increase worker 

production and the necessity for standardizing working 

conditions to do the job (Hoy & Miskel, 1978). 

Taylor (1915) believed that workers were motivated by 

rewards but were limited by physiology. He strived to 

perfect the human machine through his time-and-motion 

studies, and he sought to find the workers' physical limits 

and the most expedient way to get the task accomplished. By 

studying how they lifted, how often they rested, and how 

they organized their efforts, he was able to double their 

output without increasing their fatigue. He studied the 



part and worked on improving it. Improving the part meant 

increasing production (Tribus, 1990). 
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Ackoff (1981) described how scientific managers worked. 

They took the processes they wanted to understand apart, 

explained the behavior of the part and aggregated their 

explanation of the part into an understanding of the whole 

system. If the system did not work, the part was at fault. 

Scientific managers never asked the worker how he 

thought the job could be done better. They studied what the 

worker did and developed ways for him to do it better. 

Taylor's (1915) understanding of the way the industrial 

system worked was based upon how people applied themselves 

in the workplace. If the system did not work well, it was 

because workers were not doing their job. 'He viewed the 

work force mechanistically and analytically. Equipment was 

designed to be interchangeable and easily replaceable, and 

workers were thought about in similar terms. Scientific 

management of production placed management in total control 

of the work process. It took all thought away from the 

worker and entrusted "thinking" to management. The worker 

was treated as a mere extension of his machine or desk. The 

principles underlying scientific management discouraged 

managers from asking workers how they thought the job could 

be done better. Organizations were divided between those 



who performed the work operations and those who controlled 

the work operations (Hutchins, 1985; Juran, 1989). 
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Both Taylor (Hoy & Miskel, 1978) and Weber (Ouchi, 

1981) attempted to depersonalize the workplace. They 

proposed that production was optimized when each person did 

his job. They viewed the workplace as a setting where raw 

materials could converted into a mass product through 

standardization of the workplace and concentrated control of 

the processes which produced the product. The process is 

depicted in Figure 3. 

Managers 

/ \ 
Optimized Inspected 

Worker 

1 
walker 

Raw Material ~roduct 

INPUT ~OUTPUT 

Figure 3. The Production Process. 

Raw material was the input into the process. The 

workers worked on converting the raw material into a 

product. The managers worked on making the workers 

physiologically more productive. At the same time, the 

manager inspected the product as it was produced. 
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"The key to the industrial revolution was discovering 

that nonhuman forms of energy sUbstituted for human forms 

could increase the wealth of nations beyond anyone's wildest 

dreams" (Ouchi, 1981, p. 56). As long as there were profits 

to be made, and the market was stable, there was no reason 

to consider the worker in the process. As long as business 

was good, America could continue to sub-optimize its 

organizations and limit its span of control (Dobyns & 

Crawford-Mason, 1991; Kreitman, 1992). The worker was a 

part of the process--a part of the machine. If the part did 

not meet specifications, it was eliminated. 

The Weber/Taylor model of organization extended itself 

to the organization of schools. The idea of reducing the 

system to manageable parts and focusing on maximizing the 

output of each part also had appeal to the new turn-of-the 

century educators who were interested in scientifically 

building a public school system which would house large 

numbers of students. The factory model and its system of 

control had immense appeal to these educational 

administrators. The turn-of-the century educators attempted 

to professionalize and control education. This could be 

done using a factory model of organization (Fuller, 1982; 

Pulliam, 1982; Tyack & Hansot, 1982). The process is 

depicted in Figure 4. 



Educational Administrator 

/ \ 
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! 
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Figure 4. The Production Process in Education. 
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Raw material (the unschooled child) was the input into 

the process. The teachers worked on converting the raw 

material into a product (the schooled child). The 

educational administrators worked on making the teachers 

more productive through, for example, detailed lesson plans. 

At the same time, the manager inspected the product as it 

was produced through testing. 

Sarason (1990) noted that people weave conceptual 

frameworks that coincide with their ideas. Those ideas are 

then applied to real world context. Bailyn (1960) indicates 

that these turn of the century educators interpreted history 

in the context of their time. That is, they took the part 

they wanted (their professional interests) and aggregated 

its understanding to an explanation of the whole. 



The development of educational history took place 

in a special atmosphere of professional purpose. 

It grew in almost total isolation from the major 

influences and shaping minds of twentieth-century 

histography. Its isolation proved to be self

intensifying. The more parochial the subject 

became, the less capable it was of attracting the 

kinds of scholars who could bring it back to the 

public domain. The main emphasis and weakness of 

the history written by the turn of the century 

educational historians derived directly from their 

professional interests. Seeking to demonstrate 

the importance and the evolution of theories and 

procedures of their work in which they were 

engaging, they directed their attention mainly to 

the part of educational process carried on in 

formal institutions of instruction. By limiting 

education to their immediate environment, they 

lost the capacity to see it in its full context 

and hence to assess the variety and magnitude of 

the burdens education had borne and to judge its 

historical importance. ••• To these writers 

the past was simply the present written small. 

They sought familiarity in an unfamiliar past. 

(Bailyn, 1960, pp. 9-10) 
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These new educational leaders were people who did 

education for a living. Like the doctors and lawyers of the 

time, they too were trying to professionalize their 

occupation. They wanted a system of education which they 

controlled and removed from politics. The vehicle for doing 

this was the emerging business model of scientific 

management (Cuban, 1990; Pulliam, 1982; Tyack & Hansot, 

1982). By 1900 the school system and the means of 

production in this country had entirely changed to 

accommodate the new social and economic conditions. The 

system of education, viewed from a parts perspective, 

suggested that education based upon scientific efficiency 

would, like the raw material in a factory, become the output 

of a technological process with "such uniformity of method 

as admits of little or no variation" (Bendell et al., 1993, 

p.42). The manufacturing of a product looked much like the 

factory model of production. 

There emerged a new type of educational leader and a 

new kind of school. Planned and staffed by specialists, 

these schools were charged with batch educating students. 

Imitating the industrial model, students were sorted and 

slotted into programs, teachers were certified, students 

were age graded and given textbooks, testing was 

standardized, and a principal was in charge. The high 

school in particular was an archetype of the idea of social 



efficiency and scientific management that dominated the 

thinking of the new professional managers (Cuban, 1990: 

Tyack & Hansot, 1982). 
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Just as the ancients had separated knowledge from 

experience and divided it into subject areas and just as 

industry had divided the work of production from the 

management of production, the new management of schooling 

treated both learners and teachers as a tabula rasa. One 

leading educator of the time named Franklin Bobbitt (Tyack & 

Hansot, 1982) believed, like Taylor (1915), that efficiency 

depended upon the work processes being separated from the 

hands of the employees and managed by the managers. Bobbitt 

believed that the worker (the teacher) should be supplied 

with detailed instructions as to the work to be done, the 

standards to be reached, the methods to be employed, and the 

appliances to be used. The results of the work of the 

planning department had to be transmitted to the teachers so 

there could never be a misunderstanding as to what was 

expected of a teacher in the way of results or in the matter 

of method (Tyack & Hansot, 1982). 

To Taylorize the schoolhouse meant that careful order 

was established by the administrator. What was required 

from the teachers were detailed lesson plans that spelled 

out what tasks the students were to perform. Children were 

considered seats in a classroom, and every seat was part of 



a row and a column which crossed, but never met or 

interacted. 
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The idea of a society planned by experts (in the 

schools and in the factories) and run by scientific 

management rested on assumptions not only about how to 

control but also who should control. Scientific management 

took complex systems and broke them down into individual 

parts. It treated people as a part in the mechanics of the 

system. The function of each part was analyzed 

independently of the other parts. In the Tayloresque view, 

an organization is a machine with many parts. For the 

machine to work well, each individual part had to be task

analyzed, and when its capacity was known, greased with the 

incentives to optimize it further. The way our schools 

"think" is a result of almost a century of analytical 

organizational thought manufactured in the industrial area 

and adapted for use by school efficiency experts. 

Parts Theory Applied to Schools 

organizational leaders view management from a parts 

perspective. Based upon the Weber/Taylor model, 

organizations are divided into spheres of control. Each 

sphere tries to assert control over another. The result is 

sub-optimization of the organizational purpose (Dye, 1991; 

Gabor, 1990; Imai, 1986; Senge, 1990; Tribus, 1993). The 

strategy used by leaders is one based upon a span of control 
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where the leader focuses on that which can be controlled and 

the part of the system that is creating the problem at a 

given time (Hoy & Miske1, 1978). Whether in educational 

administration or in corporate America, the problems with 

leadership are the same. Leaders are produced who have 

limited knowledge about how to solve problems or effect 

change (Deming, 1986; Joiner & Scholtes, 1985; Stampen, 

1987; Tribus, 1993) because they don't know how to change 

and have little theory to guide them (Hoy, 1982; Hoy & 

Miske1, 1978). They are stuck with a parts theory approach 

to management and do not know how to avoid it. They develop 

an idea of what it means to be a manager and act 

accordingly. The manager does what needs to be done without 

thinking about it and explains: "Doesn't everybody manage 

this way" (Tribus, 1990)? They are unaware of how practice 

suppresses growth and change (Baker, 1991). 

Some theorists have established a "know-thyself" 

perspective as a way to approach change in the way leaders 

perceive their roles in management (Fu11an, 1991; Kemmis, 

1990; Sarason, 1971, 1990; Senge, 1990; Sergiovanni, 1987). 

These researchers suggest that leaders can only affect 

permanent change through an understanding of their own 

mental attitudes. To change an organization means that one 

must understand the source of one's own thinking. This 

understanding will enable leaders to grow and change. This 
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"know-thyself" perspective has been advanced by many 

researchers. Knowing where you are coming from determines 

what you do and develops the frame upon which a person views 

the world (Sarason, 1990). What people choose to do and, in 

particular, the competencies they choose to develop depend 

very much on their self-image (Tribus, 1990). Sergiovanni 

(1987) called it a mind-scape and Fullan (1991) a personal 

mind-set which one develops over time and which determines 

the action one performs. Senge (1990) stated that the 

mental set or frames are 

deeply ingrained assumptions, generalizations, or 

even pictures or images that influence how we 

understand the world and how we take action. It 

means turning the mirror inward; learning to 

unearth our internal pictures of the world, to 

bring them to the surface and hold them rigorously 

to scrutiny. It also includes the ability to 

carryon learningful conversations that balance 

inquiry and advocacy, where people expose their 

own thinking effectively and make that thinking 

open to the influence of others. (p. 8) 

The "know-thyself" perspective supports the notion that 

a leader must understand the design of his/her own "inner" 

system before designing change in another. A leader should 

understand how one's inner world is constructed in order to 
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understand the change process. One should understand one's 

frame because the conception one has of the job will govern 

how the job is performed and the organizational patterns of 

interactions. Before anything can change, as Sarason (1971) 

explained, 

We have to construct a conceptual framework which 

makes sense to our ideas. We have to know what 

our beliefs are and how the beliefs arouse in 

order to judge them critically, to rethink them 

and if appropriate change them. We have to know 

their connections with other ideas and beliefs. 

We have to know how we balance one belief against 

another. (p. 8) 

An understanding not only of the meaning of the ideas 

one h~5, but also an understanding of how ideas are related 

to the ideas of others is necessary. Ackoff and Rivett 

(1963) suggested that the research is replete with studies 

on changes in the state and behavior of man but devoid in 

studies on the way one views and thinks about these changes. 

Much of the onus for change in a school lies with the 

principal (Fullan, 1987) because the change process is 

usually directed by the principal (Sarason, 1971). The way 

the principal goes about enacting change depends upon the 

construction of the world the principal develops. This 

construction will determine role performance. Lieberman 



(1990) suggests that principals live their beliefs. So it 

is important that a principal, as a change agent, be 

familiar with the assumptions, premises and theories that 

are brought to his/her office and which guide the 

educational journey at a particular school site. without 

critically reflecting upon individual actions, Sarason 
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(1971) pointed out that principals, as educational leaders, 

will continue to accept things as they are and have always 

been. 

In conceptualizing the school organization, one needs 

to ask where one is in relation to that setting (Sarason, 

1971). Examining the "inner" frame means exploring the 

assumptions brought to the role of management by the school 

leaders. To make operational the "know-thyself" 

perspective, this researcher has constructed her own early 

understandings of school in vignette form. This exploration 

serves to illustrate how parts theory develops individually 

and serves as a bridge to an understanding of profound 

knowledge. 

The Primary School System: 
How Parts Theory is Made Operational 

In a classroom, children are expected to obey. For 

children to obey, they must be taught obedience. How many 

of us sat in the disquieting air of our first grade 



classroom, lined up perfectly in neat rows, unknowingly 

watching the obedience training begin? 
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Remember the restless little boy in the back of the 

room? He was the one who would not conform to the air of 

nervous stillness? He was the one who would kick at the 

legs of his desk, pound the table, and sometimes rush out of 

his seat. The teacher's voice became shrill as she yelled 

and yelled and yelled at him. 

The stillness of the silent room was shattered by these 

piercing screams, and we become frightened. We wondered 

what we had done wrong. We became docile. One day that 

little boy was no longer in our classroom. He had been sent 

to the classroom down the hall. That classroom was strange. 

It had kids of all different grade levels in it, and the 

teacher always yelled at them. Our teacher said the 

students in that class were special. We didn't know what 

that meant. We just felt that those kids were different. 

We did not want to go to that class with all the 

special kids. We didn't want the kind of attention they 

were getting. We wanted the gold stars on the piece of paper 

the teacher gave us when our papers were neat or our 

punctuation was correct. We wanted the teacher's smile. If 

we followed the rules and did our job, we received those 

rewards. We wanted to be selected to erase the blackboard 

or collect the test papers. We felt good when we were 
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chosen to do these jobs. When our mothers asked us what we 

did in school, we eagerly replied that the teacher picked us 

to be board monitor. We liked being picked for special 

jobs. It took us out of our seat and relieved the tedium of 

sitting. We were now walking between the rows a little 

freer than the other kids. 

As the years passed, we learned that there was an 

unwritten contract that each student negotiated with most 

teachers in each classroom of every school, every year. If 

you followed the rules, the day would not be shattered by 

shrill voices. If you lined up properly, listened to 

teachers talk, marked the ditto sheet correctly, and came to 

school each day on time, you could be rewarded with a smile 

from the teacher. When your hand shot up, she would offer 

you a job which took you out of your seat and which would 

relieve the tedium of the bleak classroom regiment. 

Gradually we also learned that getting good grades had 

value. A good grade made you feel smart in a world which 

was supposed to reward smartness. A grade of "A" meant that 

we had followed the rules, and we would be rewarded. 

The one thing we never did in primary school was to 

question. Rewards were not distributed for questions, only 

right answers. And we knew the right answers because we 

knew the rules. 



The public school system, on which this 

conceptualization of schooling is recalled, fostered the 

idea that the system is less than the sum of its parts. 
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That is, it divided the system into parts and advanced the 

notion that understanding the behavior of the parts was 

paramount to improving the system. The part that the school 

worked on improving was control (Etzioni, 1983: Glasser, 

1990) • 

Etzioni (1983) maintained that public schools were 

normative organizations that had many coercive trappings. He 

stated that the power structure of the classroom influenced 

the behavior of the children. Intuitively the teacher knew 

how to use coercion and normative controls to socialize the 

children. The "shrill voice" of the teacher and the special 

classroom served to remind the students of the price of 

nonconformance. Erasing the blackboard and acquiring a 

little bit of freedom from the rows served as a symbolic 

reward. 

The Weberian model of authority and bureaucracy is 

reflected in the classroom. Authority emanated from the top 

(the teacher). The classroom was a sterile place reflective 

of an impersonal environment where there was the teacher who 

ruled and children who obeyed. Jobs were dispensed based 

upon job performance. Additional responsibility was 

allocated based upon worth. Children were taught that gold 
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stars and grade allocations were worthy and doing better 

than someone else meant achievement. Learning was not about 

building frameworks for knowledge; learning was about being 

schooled in the norms of control. The system was composed 

of processes for learning but the process for control was 

what was remembered. 

Bonstingl (1992b) examined the notion of adversaria1 

dichotomies. Adversaria1 dichotomies are polarized 

opposites that divide the mental construction of the world 

into two Aristotelian tunnels which have no 

interconnections. It develops as a result of human beings 

feeling unconnected unless their relationship is premised on 

win-lose situations. Viewing the world in terms of 

adversaria1 dichotomies suggests that the inner mirrors 

people develop reflect only a black-white, yes- no, or win

lose understanding of situations (Kohn, 1991). 

Kohn (1991) indicated that any win-lose structure is 

psychologically destructive and poisonous to the forming of 

relationships. In a win-lose situation, self-esteem is 

enhanced at the expense of others. He suggested that 

competition exists, not because it is mankind's nature, but 

because of economic or psychological deficits that can be 

corrected. Ouchi (1981) suggested that the struggle for 

survival can be a cooperative effort to overcome the limits 



of nature or disasters. Etzioni (1983) advocated "weism" 

replacing "meism." 
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The schools shape the world very subtly into 

adversarial dichotomies. It teaches children that 

competition has a higher priority than cooperation. It 

creates fear, self-defense, competition, and humiliation in 

children. Children compete for the highest grade in school. 

They play to win, not for fun. Learning and joy in learning 

are smothered (Deming, 1989). Extrinsic motivation 

(resignation to external forces) gradually replaces 

intrinsic motivation, self-esteem, dignity, and joy in work 

(Deming, 1989). Children come to school with a joy for 

learning (Dewey, 1938). This joy is suppressed by the 

schooling that overtakes the learning process (Deming, 

1989). 

The early grades reflects a parts perspective of 

schooling that contained many Weber/Taylor elements. Just 

as the teacher in the vignette ran the class through a 

stimulus-response method of management, administrators do 

the same. The stimulus-response method of management in 

running school organizations is the modus operanti. The 

boss sets the tasks and the standards for what the workers 

are to do, usually without consulting the workers. Control 

is the part that is optimized in a system that is concerned 



more with the needs of the boss than the workers (Glasser, 

1990) • 
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Schools are slow to change because they are held in 

check by history and practice (Gibbons & Norman, 1987). 

Parts theory suggests that problems in education are solved 

by breaking them down to size. It is easier to solve a part 

of a problem that is controllable than attempting to solve 

the problem from a systems perspective. It is easier to 

work with a part of a system than to work with all the 

interconnecting parts that bear on the problem. 

Educational administration divides schools into parts, 

and educational administrators work with the parts. 

Therefore, Deming (1986) suggested that the current 

hierarchical organization and division of labor in schools 

sub-optimize the school system. The organization divides 

and subdivides and focuses on developing the part, but not 

the whole. For example, the school is divided into building 

units. The building units are subdivided by departments. 

All of those units are concentrated on improving the unit, 

but not the unit. The English Department will request as 

much money as it thinks it can get for a particular fiscal 

year. It does not care about the needs of the Math 

Department. Sub-optimization suggests that we may have well 

run units but a poorly run school (Ackoff, 1981). 



systems Theory: An Epistemology of Thinking 
to Replace the Parts Theory 

Profound Knowledge 

Profound knowledge is a theory advanced by W. Edward 

Deming (1986) which focuses on the connectiveness of all 
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phenomenon. Deming suggested that all phenomena are 

integrated and have no meaning in isolation. All phenomena 

form a system which achieves a power that the individual 

parts cannot have. There are systems nested within systems. 

A forest is a system. A tree is a system. So is the 

photosynthesis process carried out by a leaf (Neuroth, 

1992). These three systems are connective by a shared 

purpose. The way the principal thinks of the organization 

is a system which may not share alliance with the way the 

school board thinks of the system. Ackoff (1981) put it this 

way: 

A system is a set of two or more elements that 

satisfies the following three conditions. 

1. The behavior of each element has an effect on 

the behavior of the whole. 

2. The behavior of the elements and their 

effects on the whole are interdependent. 

3. However subgroups of the elements are formed, 

each has an effect on the behavior of the 



whole and none has an independent effect on 

it. 

A system, therefore, is a whole that cannot be 

divided into independent parts. From this, two of 

its most important properties derive: Every part 

of a system has properties that it loses when 

separated from the system, and every system has 

some properties--its essentials ones--that none of 

its parts do. An organ or part of the body, for 

example, if removed from the body does not 

continue to operate as it did before removal. The 

eye detached from the body cannot see. (p. 15) 

Deming's (1986) theory of profound knowledge can be 
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described as a network of interconnected parts aimed at 

accomplishing a mission. The mission is to help leaders 

understand interconnected theories about people, variation, 

systems, and knowledge. This system of understanding has 

power when understood as a whole. That power cannot be 

understood when elements are detached from the system. The 

various segments of profound knowledge cannot be separated. 

They interact with each other. Thus, knowledge of 

psychology (people) is incomplete without knowledge of 

variation (Deming, 1989). 

Profound knowledge is an epistemology which has utility 

in education. Deming views the world as a series of 
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activities which work together to accomplish the aim of the 

system. He calls this optimizing the system. Individual 

activities are necessary in a system, but not sufficient in 

themselves to accomplish the aim of the system. 

Scherkenbach (1988), in commenting on the meaning of 

profound knowledge, suggested that Deming (1986) coined the 

term to have leaders go beyond the buzz words--to ask why, 

as leaders, they do what they do in organizations. They can 

use these answers and questions in order to test their own 

assumptions in theory building. 

Understanding Profound Knowledge. Newton's laws of 

gravity connect every process in the universe to every other 

process. They suggest that there is a delicate balance in 

nature in terms of what goes on within physical processes 

and what goes on between physical processes. This balance 

protects the universe from sudden extinction (Ackoff, 1981). 

Thus, its seems unnatural in a world where all things 

are dependent upon each other for survival that reality is 

framed from a perspective that parts of a system have an 

individual identity. In business and education, the 

organizational problems are fixed by cutting them down to 

size. This is often done by blaming people when something 

goes wrong on the organizational floor. In business, people 

are fired when quotas are not met. In education, evaluation 

is used to "eliminate" poor teachers. Problems solving is 
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done simply by locating the person who committed the wrong 

and taking action against that person. Problems are 

attacked without an understanding of the processes which 

comprise the problem. People who go to work want to use 

their minds and take pride in the work they perform (Deming, 

1989). They want to feel that they are part of the 

organization (Peters & waterman, 1982). Yet the 

organizational structure will not permit them to feel 

empowered because it separates the planning stages from the 

execution stages (Juran, 1989). Profound knowledge teaches 

that the outcomes of any process are the result of the 

mixing of all the inputs (Tribus, 1990). The inputs come 

from a multitude of sources of variation, people being just 

one source. The parable of the beads demonstrates how 

blaming the part--the employee--for something the employee 

has no control over does little to improve the whole (the 

system). 

The Parable of the Beads demonstrates what managers do 

in the absence of profound knowledge. Deming (1987-1989) 

presented seminars around the country to demonstrate the 

parable. He asked for volunteers in the audience to role 

play the typical work environment. The roles were those of 

workers, foreman, and administrative staff (Deming Library, 

1987-1989). 



The workers in the process work in a factory that 

produces white beads. But inspectors have found defective 

red beads being produced as well. customers won't pay for 

red beads. The company loses money each time the workers 

produce the red beads. The system of bead production is 

described by Deming (Deming Library, Volume 1, 1987-1989): 

six people stir a mixture of red beads and white 

beads. There are 4000 white beads and twenty 

percent are red. Each worker, using a paddle, 

draws a sample of 50 beads. Their aim is to 

produce white beads. The company does not want 

red beads. The workers use the same tools. The 

design of the paddle used to "produce" the beads, 

the size and weight of the beads, and the size of 

the container are the same. An inspector records 

the defects produced by the workers. 

Name 

Joe 
Peter 
Terry 
Jack 
Louise 
Gary 

Total 

Number of red beads produced 

9 
5 

15 
4 

10 
~ 
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Source: Deming, 1986, p. 110 
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The workers in the process vary greatly in performance. 

Parts theory would suggest that Terry should be fired. He 
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is producing too many red beads. Jack is doing very well. 

He should be given a raise. Systems theory would ask how 

much of what the workers are producing is caused by random 

variation in the system? The system is composed of far more 

than each individual person doing his job. It is 

represented by the tools that the employees are given to 

work with, the temperature of the environment, the materials 

used to make the tools, the tools that are selected for use, 

the procedures used to produce the white beads. The design 

of the paddle, the size and weight of the beads, and the 

size of the container all influence the outcomes, and these 

factors have a greater influence over the results than do 

the talents of the individual employees. 

This experiment emphasizes that the red beads are 

defects that exist within the system and that the workers 

are merely exposed to these defects. 

who are defective. It is the system. 

It is not the workers 

At set intervals of 

time, an evaluation is conducted which shows that different 

employees are at the top and bottom of white bead 

production. But the overall results, that sometimes some 

workers do better than others and at other times other 

workers do better, do not change. Everyone is trying to do 

their best. However, they can not surmount the obstacles of 

random variation that have been put in their path (Burke, 

1991). Because of the random way the system is operating, 
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the workers will continue to produce different results. 

sometimes an individual worker will produce more and 

sometimes he will produce less. Thus, over time, using the 

current system of bead production, a controlled quality 

which is variable (Shewhart, 1980) and can be predicted will 

be produced. The randomness in the system is part of a 

common cause system of stability. Deming stated (Grant and 

Leavenworth, 1980), 

There is no such thing as constancy in real life. 

There is, however, such a thing as a constant

cause system. The results produced by the 

constant cause system vary, and in fact may vary 

over a wide band or narrow band. They vary, but 

they exhibit an important feature called 

stability. Why apply the terms constant and 

stability to a cause system that produces results 

that vary? Because the sam~ percentage of these 

varying results continues to fall between any 

given pair of limits hour after hour, day after 

day, so long as the constant cause system 

continues to operate. It is this distribution of 

results that is constant or stable. When a 

manufacturing process behaves like a constant 

cause system, producing inspection results that 



exhibit stability, it is said to be in statistical 

control. (Grant and Leavenworth, 1980, p. 33) 
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From the nature of the red bead production technique, 

we know that the performance of each employee on any given 

day and, in fact, for any length of time is due entirely to 

the randomness of the system (Burke, 1991). The workers can 

do nothing about changing the number of defects they will 

produce under the current system because the system is like 

a crap shoot: the odds will favor some shooters sometimes 

and other shooters other times. The parts (the workers) 

cannot change the system. They are the victims of the 

constant cause system. The system can be strengthened but 

only if the house works on the system. 

Workers want to do their best (Crosby, 1990: Hawley, 

1985; MacDonald, 1993; Thomas, 1992). It is estimated that 

between 3-8% of people will abuse trust on the 

organizational work floor (Deming, 1986; Juran, 1988). 

without an understanding of constant cause systems which 

produce random variation, managers will find defects in the 

system when the "defect" is really part of random variation 

or will fail to identify defects when they are due to 

nonrandom variation. When the system produces defects, 

managers look for the defective parts responsible. Industry 

and schools are both products of this line of thinking. 

When something goes wrong, the part is blamed. Taylorism 
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established that if a man were measured, management could 

establish how many foot pounds of work he could do in a day. 

If the foot pound allocation was not produced, blame the 

worker (Bendell et al., 1993). 

Deming (1986) suggested that if you harness the 

resources people bring to the work site, the organization is 

strengthened because the people who work in the system know 

more about how the system works than the manager. Blaming 

the worker for a problem in a system which he does not 

control continues to perpetuate the problem. 

contemporary writers on organizations and people in the 

workplace all suggest that allowing the worker to have a 

voice in planning as well as execution is both productive 

and empowering. In business, Senge (1990) wrote about 

learning organizations that support the growth of their 

employees. Peters and Waterman (1982) mention the 

importance of allowing employees a voice in the company. 

Kanter (1989) talked about flattening organizations in order 

to invite employees into the planning process. In 

education, Lieberman and Miller (1984) advanced notions of 

collaborative settings, Rosenholtz (1989) suggested that 

"moving" schools are schools in which professionals talk to 

each other and plan together. Conley, schmidle, and Shedd 

(1988) advocated teachers taking part in the processes 

usually left to management. 
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Maslow, Herzberg, and McGregor (cited in Hutchins, 

1985) suggested that leaders can best maintain influence by 

working with employees to satisfy their needs as well as the 

needs of the organization. McGregor suggested that if 

people were allocated time to problem-solve about their 

work, motivation would be enhanced. Ouchi (1981) stressed 

the need to invest in training of employees. Managers of 

systems understand that people are born with a need for 

relationships with other people and with a need to be loved 

and esteemed by others. They are born with a natural 

inclination to learn and be innovative. Glasser (1990) 

suggested that people are not satisfied if the organization 

shows no concern for them and does not tap into their 

knowledge. 

Theory Z is a theory of management based upon the idea 

that the people who work on the organizational floor are an 

important resource. The entire focus of a Theory Z manager 

is on human qualities--how and why people work well 

together. Ouchi (1981) stated that productivity is a problem 

of social organization or in business terms, managerial 

organization. Like Deming (1986), he linked productivity to 

trust, intimacy, and subtlety. Cooperation is the bottom 

line of an organization. The point of participation is that 

everyone, each worker and manager, must bear his full share 



of the burden. All share an equal responsibility for 

producing quality items. 
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Maslow, Herzberg, and McGregor (cited in Hutchins, 

1985) also realized the importance of understanding the 

personal needs of people at work but were unable to provide 

a vehicle for the satisfaction of such needs because they 

did not realize that the cause of the problems lay in the 

principles of the organizational structures themselves 

(Hutchins, 1985). 

Deming (Gabor, 1990) did understand this. He 

introduced a new set of assumptions about people and their 

relationship to production. He understood that modern 

technology took the worker further and further away from the 

product he was producing. Whereas once the craftsmen 

started and finished the product, the new technology 

separated the worker from the total product. The worker was 

a mere part in the production process. Historically, 

production had changed from a man using his experience, 

knowledge and good sense to craft a product to a complex 

series of activities which separated producer from user. As 

the workers who worked in the process became separated from 

the final product, they became disempowered. 

Deming (Aquayo, 1990) worked in the Hawthorne plants 

almost seven decades ago. He watched 45,000 women workers 

leave the factory each day (Bonstingl, 1992b). Like cogs in 
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an industrial machine, they were treated like the creatures 

that Taylor had fashioned. They were blamed when processes 

did not work. Based upon his ideas about constant cause 

systems, Deming concluded that when productivity was not 

optimized it had more to do with the managers than the 

workers. Managers could best optimize output by asking the 

workers who worked in the system for their ideas. He was 

suggesting that those who worked in the system knew more 

about what happened within the system than those who worked 

on the system. This concept of tapping into human resources 

had been tried intermittently throughout industrial history. 

The Hawthorne study and the humanistic research done by Mary 

Follet indicated that the worker was more than an extension 

of the industrial machine (Hoy & Miskel, 1978). The idea of 

worker participation was effectively used by many people in 

the 1940s. Walt Disney encouraged worker participation at 

all times. Group activities took place in Germany during 

1890. Ernst Abbe of Zeis Company, a famous German optical 

company did a lot of problem solving with the help of his 

workers (Ingle, 1982). In 1932, Allan Mogensen, an 

industrial engineer working at Eastern Kodak, created work 

simplification. Mogensen liked to experiment with motion 

pictures. He advanced time study techniques by using a 16-

mm movie camera to record workers' motions. He showed the 

films to the workers he had recorded. About half the people 
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he showed the film to pointed out how they could do a better 

job than what the film showed. The workers said they had 

ideas which would allow them to do a better job. This was a 

new way of thinking about people and their relationship to 

the job (Dewar, 1991). 

Profound knowledge suggests that having a highly 

productive system is the result of intelligent effort. 

Finding the problem is more important than the solution 

(Deming, 1986). Allowing the workers to participate in the 

process at all stages serves to strengthen the system. In 

addition, understanding how variation affects processes is 

important. In business'and education, leaders are not 

accustomed to dealing with the fact of person-to-person 

chance variation operating in a system composed of many 

sources of variation. In fact, the amount of variation from 

person to person is quite surprising (stampen, 1987). The 

existence of chance is present in everyday life, but it is 

assumed that chance is not responsible for differences in 

individual performance. The concept of variation due to 

chance causes has no counterpart in education. That is, the 

theory of profound knowledge suggests that when the system 

is not stable, people must be considered as a source or 

variation, but it should not be concluded that they are the 

source of the problem. Blaming the workers for lack of 

skills and motivation has not proven to be the answer to our 



educational and industrial problems. Instead, improving 

managerial practices and organizational structures has 

(Tribus, 1983). 
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American social science research over the past decades 

has demonstrated that our group memberships have more 

influence on our attitudes, motivation, and behavior than 

does any other social phenomenon. What is cared about most 

is what peers think about each other. Deming (1986) 

suggested, as did Senge (1990) in his discussion of learning 

organization, that the most productive organizations are 

those that harness the collective power of the people in 

them. studies on what makes schools most effective in 

attaining organizational goals identified educators working 

together on an agreed-upon agenda as the most important 

factor (Lieberman & Miller, 1984; Little, 1982; Rosenholtz, 

1989) . 

Using the theory of knowledge, Deming (1986) 

theorized that people could not be blamed for the system not 

working because people had no control over the system. The 

apparent differences between people came entirely from the 

action of the system in which they worked, not from the 

people themselves. People working in the classroom or on 

the factory floor or in the offices had no access to the 

feedback loops that organize systems. Only the managers had 

this access and were capable of predicting the system. 
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Deming (1986) suggested blaming the managers when the system 

was not working. It is the manager's responsibility to work 

on the system that others work in. The workers have no 

control over the randomness of the process given that 

everyone is doing the very best he/she can. Yet the reform 

of the 1960s suggested otherwise. Reformers blamed the 

teachers for declining productivity in schools and suggested 

they be required to meet more stringent licensing standards 

(Conley & Bacharach, 1987). Teacher candidates became wary 

of college certification programs. In business, declining 

American productivity in the 1970s was blamed on lack of 

motivation by the workers (Malanowski, Kachrim, & Kennedy, 

1986). Solutions for lack of productivity were left to 

upper management. As in education, industry tightened its 

control and became more bureaucratic in its answers to the 

question of declining productivity. 

How does a school leader make operational profound 

knowledge in order to work on the system that others work 

in? The answer lies in understanding statistical Process 

Control. 

statistical Process Control as a Method 
Which Makes Operational Profound Knowledge 

Deming (1986) attributed credit for this idea of a 

constant cause system to William Shewhart and his work at 

the Bell Telephone Laboratories of AT&T during the 1920s. 
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Dr. Walter A. Shewhart, a physicist, worked on the problem 

of quality and uniformity for AT&Ts manufacturing arm, 

Western Electric. His work was found to have applications 

in service and manufacturing. According to the theory 

expounded by Shewhart and Deming, as a product improves, 

costs go down and productivity increases. This theory is 

premised on reducing the amount of variation in the product 

through an understanding of constant cause systems. 

In his seminal work, Economic Control of Quality of 

Manufactured Product 1980, Pyzdek (1990) explained that 

Shewhart theorized that every product that comes off the 

production line contains a certain amount of variability. 

This amount of variability could be understood using the 

principles of probability and statistics. He recognized 

common and special causes of variability. He recognized 

that it is possible to live with common causes because, 

although they can never be eliminated, they allow the 

process to function with a predictable level of variation 

and are stable as a result of the common causes. Pyzdek 

quoted Shewhart, 

write the letter "a" on a piece of paper. 

Now make another a just like the first one: then 

another until you have a series of a's, a, a, a, 

You try to make all the a's look alike but 

you don't: You can't. You are willing to accept 



this as an empirically established fact. But what 

of it? Let us see just what this means in terms 

of control. Why can we not do a simple thing like 

making all the a's look alike? Your answer leads 

to a generalization which all of us are perhaps 

willing to accept. It is that there are many 

causes of variability among the a's: the paper was 

not smooth, the lead in the pencil was not 

uniform, and the unavoidable variability in your 

external surroundings reacted upon you to 

introduce variation in the a's. But are these the 

only causes of variation in the a's? Probably 

not. 

We accept our human limitations and say that 

there are many other factors. If we could name 

all the reasons why we cannot make the a's alike, 

we would most assuredly have a better 

understanding of a certain part of nature than we 

have now. Of course, this conception of what it 

means to be able to do what we want to do is not 

new; it does not belong exclusively to any field 

of human thought; it is commonly accepted. 

The point to be made in this simple 

illustration is that we are limited in doing what 

we want to do; that to do what we set out to do, 
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even in a simple thing as making a's that are 

alike, requires almost infinite knowledge compared 

with that which we now possess. It follows, 

therefore, since we must also accept as axiomatic 

that a controlled quality will not be a constant 

quality. Instead, a controlled quality must be a 

variable quality. This is the first 

characteristic. 

But let us go back to the results of the 

experiment on the a's and we shall find out 

something more about control. Your a's are 

different from my a's; there is something about 

your a's that makes them yours and something about 

my a's which makes them mine. True, not all of 

your a's are alike. Neither are all of my a's 

alike. Each group of a's varies within a certain 

range and yet each group is distinguishable from 

the others, This distinguishable and, as it were, 

constant variability within limits is the second 

characteristic of control. 

Shewhart defines control in the following manner: 

A phenomenon will be said to be in control when, 

through the use of past experience, we can 

predict, at least within limits, how the 

phenomenon may be expected to vary in the future. 
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Here it is understood that prediction within the 

limits means that we can state, at least 

approximately, the probability that the observed 

phenomenon will fall with the given limits. (pp. 

38-39) 
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Pyzdek (1990) stated that control is not defined as the 

complete absence of variation. Control is simply a state 

where all variation is predictable. In schools, variation 

in attendance indicates students vary in the number of days 

they are absent during the year, but generally the variation 

is within control limits. A certain percentage of the 

students are usually absent each day. Absence on days vary. 

Some days may have a higher percentage of student absences 

than others. As long as the variation is attributed to 

common causes, the system is constant and stable and will be 

in control and predictable. One day, the attendance does 

not fall within the predictable limits. The cause of the 

nonrandomness has to be found and assigned a cause. 

(1986) calls this nonrandom effect a special cause. 

Deming 

The 

reason for the special cause must be found to be able to 

continue to predict the system. Perhaps there is a flu 

epidemic. Another example of special causes of variation 

would be the school bus that always picks up students within 

a certain time each day. Sometimes the bus comes a minute 

late or five minutes early, but students can predict within 
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a certain range of time, when the bus will come. One day 

the bus does not show up within the range of time the 

students expect. This is special cause variation. Did the 

bus break down? Was there a new driver? The root cause of 

the problem must be found for the system to return to a 

predictable level. 

Special causes of variation occur when something 

unpredictable impacts current processes. Using statistical 

Process Control methods aids educational administrators in 

locating where and when special causes are occurring and 

allows them to make a determination as to whether they need 

to act on the change. 

There will always be variation in systems because of 

the constant cause system at work. It is useful for 

educational administrators to ask what the variation is 

telling them about their systems. Are the systems stable 

and producing predictable results? Or are they generating 

special causes? Do the special causes need to be acted 

upon? If the systems are operating as a constant cause 

system, is it a system that is desired? If the answer is 

no, then it is time to change the system--not the workers in 

it. 

In education and business, leaders treat all problems 

as special cause variation, which means a problem to be 

fixed or a fire to fight. In fact, over 85% of all problems 



are due to defects in the system of common cause variation 

(Deming, 1986; Juran, 1989). It is the manager's job to 

seek out the variation by being able to evaluate the 

processes and system. 
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A process that is in statistical control furnishes a 

rational basis for predicting what will happen next (Deming, 

1986). If the administrator wanted to narrow control limits 

because he/she was unhappy with what there constant cause 

system was producing, he/she would study the variation that 

the system was producing. The boundaries of stability are 

not arbitrary; they are dictated by the system itself. The 

boundaries are only as wide or as narrow as the system 

permits. Wide boundaries indicate significant variation: 

narrow boundaries indicate less variation. To achieve 

better control, the level of variation must be reduced by 

improving the system, which de facto narrows the control 

boundaries. This is done through the use of the analytic 

statistical study. 

To explain the analytic statistical study, this 

researcher returns to the red bead experiment. If each 

employee were to produce the red beads each day for five 

days, a daily average could be calculated for each employee 

as well as an average for the group as a whole. Using 

statistical Process Control methods, Deming (1986) set upper 

and lower control limits (based upon three sigma) to 
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scrutinize whether the system was producing common cause 

variation. If the system was stable, that is, it was 

experiencing random variation from common causes, then the 

system would have to be changed to increase the production 

of white beads. The workers were doing the best they could 

under the current system design. A new system's design 

would be necessary to increase production. Burke (1991) 

noted that this approach differed from the conventional 

statistical method of calculating a single daily average for 

the five days and then using the average as a measuring 

stick for improving production. This is called management 

by objectives. set a target and try to improve upon it. 

The problem is, Deming maintained, is that you cannot 

improve upon this system. Sometimes it will produce more on 

the average and sometimes it will produce less. But the 

output over time will be a controlled quantity that will 

vary between certain predictable limits. The government, 

for example, produces the figures on the gross national 

product (GNP) each month. Sometimes the GNP goes up, and 

sometimes it goes down. Sometimes it stays the same. But 

unless the variation in the system is examined, the results 

have little meaning. You can only improve upon the results 

by studying the system itself and its capacity over time. 

In education, we look at the gain in scores students achieve 

after state testing. But the results give us little 
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information about how we can improve those scores. Instead 

of looking at points on graphs, Deming suggested we look at 

patterns over time on graphs. That is, we have to do the 

analytic study. 

Scrutinizing the processes that produce the results is 

that part of statistical Process Control which deals with 

what Deming (Tveite, 1991) calls an analytic study. An 

analytic study focuses on improving the process which 

created the results being evaluated. It differs from the 

enumerative studies educational administrators are taught in 

statistics classes. These statistical studies focus on the 

judgment of results. The analytic study focuses on those 

elements which contribute to the variation in processes. 

Inspection can be built into the process it is being studied 

over time. The focus is on looking for special causes in 

the system (Tveite, 1991). 

statistical Process Control focuses on methods that 

recognize that variation is all around us and present in 

everything we do. All activity is a result of a series of 

interconnected processes that provide opportunities for 

improvement (Schwabe, 1991). Performance of a system is 

divisible by the frequency of error and the opportunities 

for error (Juran, 1988). Through careful watch over the 

systems educational administrators administer and through 



the use of statistical Process Control, school leaders can 

participate in strengthening educational systems. 
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statistical Process Control has been defined in a 

number of ways. Pyzdek (1990) defined it as the use of 

statistical methods to identify the existence of special 

causes of variation or as the reduction of variability in 

processes. Blumberg (1989) defined it as a collection of 

graphical and inferential statistical techniques used to 

study the progress of phenomena (e.g., the output of a 

particular machine or a specific behavior for an emotionally 

impaired youngster) over time. Oberle (1991) defined it as 

a statistical method to examine work processes. Johnson and 

Swanson (1992) cited Besterfield, who said that statistical 

Process Control deals with the collection, analysis, and 

presentation of quantitative data. Johnson and Swanson 

suggested that it is a method used to analyze people, 

materials, machines, or processes by statistical methods. 

Ford, GM, and Chrysler Motor Companies (Fundamental 

statistical Process Control, 1993) defined it as a 

methodology used in industry to study and refine processes 

using statistical methods and techniques to improve 

production continually. "SPC uses techniques as control 

charts to analyze a process or its outputs so as to take 

appropriate actions to achieve and maintain a state of 



statistical control and to improve the process capability" 

(Fundamental statistical Process Control, 1993, p. 153). 
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This researcher extends these parameters to define 

statistical Process Control as a systematic method that is 

used to analyze school processes built upon an understanding 

of profound knowledge. statistical Process Control is a 

method of taking action based upon the study of processes. 

The elements in the system are the inputs, processes, and 

outputs which are continually evaluated, monitored, and 

adjusted to improve continually. This definition suggests 

that the educational administrator must understand the 

system in terms of the variation in its processes, must 

understand that controlling processes must involve the 

people who work in the processes, and must be able to gather 

data and make use of specific tools of statistical Process 

Control to interpret the data. In this way the educational 

administrator performs the role of process manager by 

adopting a systematic approach to solving school problems in 

to strengthen the school system continually. 

Every process is subject to classification based upon 

its capability and control. Ford, GM, and Chrysler Motor 

Companies (Fundamental statistical Process Control 1993) 

classified their processes into one of four cases. This is 

illustrated in Figure 5. 



To be in control, a process must be in a state of 

statistical control and meet desired goals. The case one 

process does this. The common cause variation is 

Classification of Processes 

Control 

Meeting Requirements In Control Not in Control 

Acceptable Case 1 Case 3 

Not Acceptable Case 2 Case 4 

Figure 5. Classification of Processes. 
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acceptable, and there are no special causes of variation. 

Case 2 is in control, but the goals have not been met. The 

common cause variation needs to be reduced. Case three 

process meets the goal but is not in control. The special 

causes of variation need to be identified and monitored so 

that their predictability is known. In terms of school 

attendance processes, for example, a flu academic one month 

might lead to special cause variation. However, the special 

causes of variation must be eliminated if it is economically 

feasible to do so. Case 4 demonstrates a process that is 

not in control and not acceptable. Both common and special 

cause variation must be reduced (Fundamental statistical 

Process control, 1993). 

Tveite (1991) suggested that the idea of collecting 

data from school processes is underutilized in education and 
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not taught to perspective administrative candidates at 

universities. It is the only part of Deming's (1986) ideas 

that apparently is missing in educational administration. 

How are data collected from school processes, and what 

tools are used? 

The Tools of statistical Process Control 

Systems cannot understand themselves (Deming, 1986). 

Just as science needs math as a tool to interpret scientific 

information, systems theory needs process tools to interpret 

the data collected from the system. statistical Process 

Control makes use of specific process detecting tools and 

techniques that can be used to solve school problems in 

terms of planning for school effectiveness. Process tools 

are not discussed in education in books on statistical 

control (Blumberg, 1989). 

Three statistical Process Control tools can be used to 

analyze our systems. These three tools--control charts, 

Pareto diagrams and Ishikawa diagrams--are not found in the 

literature of institutional research (Stampen, 1987). 

The first tool is called a control chart. A control 

chart is a line graph of data plotted over time. It 

contains upper and lower statistical control limits. 

Control limits are the boundaries set by the process. 



The purpose of a control chart is to represent the 

amount of common or special variation contained in the 

system graphically (Apfelberg, 1990). 
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Control limits signal the process stability and 

variability. Control limits are placed on the chart to show 

how much the process can vary and still be satisfactory. 

The control chart provides information about the basic 

variability of the performance characteristics, the 

consistency of performance, and the average level of 

performance. 

The limits on a control chart provide a prediction of 

what the process will do, given the current system. The 

data between the control limits indicate common causes of 

variation. The data beyond the control limits indicate a 

special cause of variation. 

If a control chart indicates reasonably good 

statistical control, it can be concluded that the output is 

all part of the same system. Only a change in the system 

can produce different output. 

Control charts show a dynamic picture of the behavior 

of a process. The graph displays how the influences of 

common variation under the current system change over time. 

Control charts are not static. If the change over time is 

dramatic, the control chart will make it known by pointing 

out the special cause. By applying limits to a control 



chart, it can be determined whether only random causes are 

present. 
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Control charts analyze processes. They are based upon 

Shewhart's (1980) theory of variability over time done in 

the 1920s at the Bell Telephone Laboratories. Shewhart 

(1980) statistically identified exceptional variation in a 

system against a background of random variation. The power 

of the Shewhart technique lies in its ability to separate 

out these special causes from the random variation (Grant & 

Leavenworth, 1980). 

All variation can best be explained by chance. The 

idea behind control limits is that when chance is 

responsible for all the differences in a measured quantity, 

almost all the data will fall within three common measures 

of variation (three sigma) from the average. When all the 

data fall within the control limits and there are no non 

random trends or cycles, statistical control or stability 

has been achieved. The probability of a Type I error is 

0.0027. That is, an incorrect out-of-control signal or 

false alarm will be generated in only 27 out of 10,000 

points (Montgomery, 1985). 

Educational administrators, in their role as managers 

of processes, can use control charts to analyze the 

performance of their systems. In addition to looking for 

points above and below the control limits, the data on the 



chart can also be interpreted by looking for patterns 

between the limits. These patterns also indicate special 

causes of variation within the process. Ishikawa (1972) 

suggested looking for the following patterns: 

Runs: When points line up on one side of the 

central line. 

Trends: There is a continued rise and fall in a 

series of points. 

Periodicity: If the points show the same pattern 

of change over equal intervals. 

Hugging of the control line: When the points on 

the control chart stick close to the central line 

or to the control line limit. 
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The purpose of the control chart is to help people who 

are process managers make the right decisions about how to 

control school processes. In business, companies use 

control charts to locate case situations such as those 

illustrated in Figure 5 and to solve problems of process 

capability. Two cautions are mentioned when the process 

manager uses control charts. In Total Quality 

Transformation (1993), the following is stated: 

The purpose of the control chart is to minimize 

the chance of making two kinds of mistakes: (1) 

acting as though something out of the ordinary 

happened when nothing really did (overcontrol, 



Type I error) and (2) failing to act when 

something out of the ordinary really happened 

(undercontrol, Type II error). (p. 1 of the 

section on variables charts) 
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An example of a Type I error might be distributing 

awards for improved student attendance during a month when 

the attendance is really within the upper control limits. 

Action has been taken which would be appropriate for a 

special cause when in fact the process has not changed. An 

example of a Type II error might be failing to investigate 

why some days in which attendance was recorded were below 

the lower control limit. Action has not been taken. By not 

taking appropriate action, there has been a failure to see 

that the process is affected by the special causes. 

A system that is operating in the state of statistical 

control is not necessarily defect-free. What this means is 

that at this point there can be no further improvement by 

looking for individual causes of defects. Only by working 

on the whole system can improvement be achieved. Deming 

(1986) estimated, based upon his experience, that in most 

business situations, 94% of the problems are problems of the 

system while only 6% are special in nature. Only changes of 

the system, not adjustments of the existing system (which is 

already in control), can lessen variation and volatility. 

Not all changes in the system make things better. 
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Overadjustment of a stable system invariably makes 

things worse. This is called tampering, overcontrol, or a 

Type I error. There are three ways of acting on a stable 

system: (1) change the system, leading to improvement; (2) 

make it worse; or (3) tamper, which also makes the system 

worse (Deming, 1986; Walton, 1986). Confusion regarding the 

type of action to take is very costly to business 

organizations in terms of wasted time, delayed resolution of 

trouble, and aggravated problems (Deming, 1986). 

Some of the major sources of natural variation might be 

in the way workers are trained, the way groups are mixed 

together in work teams, personal problems, attention spans, 

environmental changes, equipment failure, health problems, 

personal goals of participants, etc. (Deming, 1986). 

There are several types of control charts. The control 

chart used in this study is a control chart for attributes. 

This chart counts discrete data. 

The second tool is called an Ishikawa diagram. It is 

also called a cause and effect or fishbone because of its 

resemblance to a fish skeleton. It is a picture of various 

system elements which may contribute to system variation. 

Schwabe (1991) defined it as in a graphical technique for 

developing approaches to the subsequent gathering of data 

with respect to the given effects of outcomes. 
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An Ishikawa diagram is useful in helping the process 

manager sort out the causes of dispersion and organize the 

mutual relationships (Ishikawa, 1972). It is used to 

identify possible causes of a specified problem (or effect). 

The graphic nature of the diagram allows groups to organize 

large amounts of information about the problem and to 

pinpoint possible causes. It also encourages investigations 

of causes at many levels, thus improving the odds that root 

causes will be identified. 

This picture of various system elements that may 

contribute to the problems was developed in 1943 by 

Professor Kaoru Ishikawa. "It may be safely said that those 

who succeed in problem solving in quality control are those 

who succeed in making a useful cause and effect diagram 

(Total Quality Transformation, 1993, p. 1, section on cause

and-effect diagrams). 

Ishikawa (1972) stated that as human beings we live in 

a world of dispersion. To know whether a product is 

satisfactory, measures as averages and dispersion must be 

used. Dispersion occurs because products that are produced 

come from the interaction of the raw materials they are 

created from, the machines and equipment which produce them, 

the work methods employed, and the noise in the environment. 

These are the causal factors of dispersion. The Ishikawa 

diagram is used to discover these causes. 



The Ishikawa diagram is also based upon the premise 

developed by Deming (1986) that the people who work in the 

processes are the best people to ask what they think might 

be the causes of the problem. They are the ones with the 

expertise. 
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Ishikawa's are used for a group of people who work in a 

process to brainstorm about the causes of the problem. Juran 

(1988, 1989) stated that the diagram was a good starting 

point for identifying problems with a product or process. A 

major thrust of Ishikawa's principles was to teach employees 

to work in groups to determine cause and effect 

relationships in workplace problems. The technique can be 

used to find root causes of absences, tardiness, lack of 

parent participation, etc. It can also be used by 

administrators to find special or common causes of 

variation. 

The third tool is a Pareto diagram. A Pareto diagram 

is a simple bar chart which ranks related measures in 

decreasing order of occurrence. 

The purpose of the Pareto diagram is to indicate which 

problem should be solved first to eliminate defects and 

improve a process. It indicates dominate causes in a 

process affecting process outcomes. The Pareto diagram is a 

tool for placing in priority the various causes affecting an 

outcome (Schwabe, 1991). 



vilfredo Pareto, an Italian economist and 

sociologist conducted a study in Europe in the 

early 1900's on wealth and poverty. He found that 

80% of the wealth was concentrated in 20% of the 

people. The Pareto principle was named and 

popularized by Joseph Juran in the late 1940's. 

He was searching for a name for his studies on the 

maldistribution of quality losses and came up with 

Pareto's earlier study. (Total Quality 

Transformation, 1993, p. 1, section on Pareto 

diagrams) 
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The diagram separates the significant aspects of a 

problem from the trivial ones. By graphically separating 

the aspects of a problem, a team will know where to direct 

its improvement efforts. The primary use of Pareto diagrams 

is to focus efforts on improvement of the most important 

causes. A manager of processes might want to know what 

percentage of the student body contributes to discipline 

problems. The Pareto identifies these percentages for the 

process manager so that he/she will know where to 

concentrate problem solving efforts. 

Another tool used by business organizations is the run 

chart. The run chart is a line graph of data plotted over 

time. A simple run chart gives insight into the capability 

of a process because its purpose is to study a system's 
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behavior over time. By collecting data over time, existing 

trends on patterns in the data can be detected. The basic 

control chart consists of the development of a simple run 

chart. The run chart used alone often reveals very 

important information, but the chart is usually made into a 

control chart by adding control limits to assess system 

stability (Montgomery, 1985). 

A check sheet is a tool for collecting data in a 

consistent form. Check sheets provide an easy, structured 

way of coding data as they are collected. They make it easy 

to compile the data so that they may be used easily and 

analyzed automatically. Check sheets visually display the 

data in a format that can reveal underlying patterns, and 

they answer the question of how often certain events occur. 

They begin the process of translating opinions into facts 

(Brassard, 1989). 

A process deployment flow chart is a picture of any 

process which transforms inputs into outputs in a system. A 

process flow chart is a picture of the major steps in a 

process. The chart shows who is responsible or deployed to 

carry out a specific activity in the process. How are tasks 

throughout organization related? Processes and tasks are 

linked together and affect one another. Deming (1989) asked 

leaders to look at these processes as steps in a system or 

the tasks as steps in the process. How do teachers record 
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attendance? How does the teacher process of recording 

interrelate with the attendance clerk's process of inputing 

the data into the attendance computer program. What 

sequence of tasks is involved in collecting attendance? New 

insights open up when tasks are seen as a related series of 

events. A process deployment flow chart graphically 

displays these events. 

Summary 

In summary, an epistemology of thinking based upon 

profound knowledge and made operational by Statistical 

Process control suggests a paradigm shift in the way 

educational administrators view school processes. A parts 

perspective advocates that the system is viewed from the 

point of many parts which are loosely coupled together. 

When the system does not work, look for the problem by 

looking for the broken part. Then fix the part. The 

history of industrial management indicates that the part 

that is usually fixed is the worker. 

A system perspective supports the notion that sources 

of problems can be found by studying the causes of variation 

in the system. To do, this, the manager of processes must 

use process tools and the workers who work in the system. 

The theory which Deming (1986) advocated is that through the 

interaction of theories about variation, people, systems, 

and knowledge, the system's output will be continually 



improved. The next chapter describes the methodology and 

feasibility of applying this theory to educational 

administration. 
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CHAPTER 3 

METHODOLOGY 

Introduction 
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Deming's (1986) theory is that work processes can 

become stable, predictable, and continuously improved if the 

process manager works on the system that others work in. 

The three research questions guiding this section are 

1. Can statistical Process Control, guided by 

profound knowledge, be used in a school 

setting to solve school problems? 

2. Can an understanding of statistical Process 

Control improve the way in which school 

problems are assessed and lead to continuous 

improvement of school systems? 

3. Can an understanding of profound knowledge 

lead to a paradigm shift in the way 

principals view the system they work on? 

The process example which needed to be improved in this 

study was an attendance process at a small high school in a 

Southwestern state. This chapter describes the research 

methodology, the procedures used to develop the processes 

for data collection, the operational problem, and the 

research process tools. 



92 

The Research Methodology 

Deming (1986) indicated that every activity, every job, 

is part of a process. A flow diagram of any process divides 

the work into stages. The stages as a whole form a process. 

The stages are not individual entities. Each stage works 

with the next stage and with the preceding stage toward 

optimum accommodation. This perspective, when placed in the 

schools, suggests that to improve schools, educational 

administrators must understand and have systematic knowledge 

about the nature of the processes which shape school 

systems. Operational research is a research methodology for 

gathering data relevant to the system's processes and making 

predictions for continuous improvement. 

Operational research is the application of disciplined 

inquiry, techniques, and tools to problems involving the 

operations of a system so as to provide those in control of 

the system with optimum solutions to problems (Ackoff & 

Rivett, 1963). It is the planning of the whole system to 

meet a given objective (Duckworth, 1965). The essential 

characteristics of operational research are a systems 

orientation, the use of interdisciplinary teams, and an 

adaptation of the scientific method. Operational research 

is situated in the workplace where the problem actually 

occurs. 
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Used in the context of this paper, operational research 

is research that is practical in that it is useful and can 

be applied to improve school systems. It is done in a 

setting in which the data are collected and studied over 

time. 

Operational research was first used in a military 

setting shortly before World War II to assist military 

leaders in trying to understand the scientific advances that 

had been made in the years after World War I. Unlike the 

industrial sector, where executives grew with their 

industries, military leadership underwent constant change. 

The leadership did not keep abreast of the technological 

advances that had been made between the two wars. To assist 

the military leaders, scientists, who were accustomed to 

doing research in the laboratory, were hired to do on-site 

research alongside the people who worked in the processes. 

Ackoff and Rivett's (1963) description of the use of 

operational research in the development of radar is 

interesting, not only in its application to radar but in its 

application to systematic improvement of a process to 

improve radar. They said, "Starting in 1937 British 

scientists were asked increasingly to assist military 

executives in learning how to use the newly developed radar 

to locate enemy aircraft. By 1939 this had become a formal 

activity" (p. 5). 



Through the use of a systems approach using 

interdisciplinary teams and systematic problem-solving 

techniques, the British were able to make advances in the 

use of radar outside the laboratory. 

The initial objective was to extend the range over 

which radar could be used, in order to increase 

the time between the initial warning and the 

attack by enemy aircraft. The scientists 

recognized that gains could also be made if the 

time between the first warning and the deployment 

of defenses could be reduced. This led to a study 

of the communication system linking the detection 

centers to the defenses. Attention was first 

given to physical equipment and communication 

networks, and later to personnel and executives 

involved. As the number of early warning stations 

was increased, it was observed that there was a 

SUbstantial variation in performance between them, 

even when operated by the same group of test 

operators. At the same time with the spread of 

the number of stations, there was an ever growing 

number of operations, and variations in skills of 

the operators was suspected of being an important 

factor in the variation of performance of 

stations. ••. Analysis revealed ways of 
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improving the operators' techniques and, in the 

process, also revealed hitherto unappreciated 

limitations to the networks some of them due to 

geographical locations. (Ackoff & Rivett, 1963, 

pp. 5-6) 

Duckworth (1965) defined operational research as the 
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application of scientific methods, techniques, and tools to 

problems involving the operation of a system to provide 

managers (those who work on systems) optimum solutions to 

problems. Operational research is concerned with 

continuously improving the design of systems to accomplish 

organizational goals. Operational research is focused on 

understanding what makes the system work, how it responds to 

stimuli, and how it can be manipulated to accomplish system 

aims (Duckworth, 1965). It takes a systems problem and 

makes use of the people who work in the system to solve the 

problem systemically through improvement of a process. 

"Operational research works by studying the situation, 

constructing a model of it, and experiments on it to find 

the optimum performance and recommends this to the manager" 

(Duckworth, 1965, p. 20). 

The Procedures Used to Develop the 
Processes for Data Collection 

In order to use operational research as a method, a 

systems model for strengthening school processes was 



constructed. Secondly, a systems application model was 

constructed. 

The model developed as a result of the literature 

review conceptualized the utilization of a system of 

profound knowledge to strengthen school processes. The 

model is shown in Figure 6. 
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Figure 6. systems Model for strengthening school Processes. 

The elements of the conceptual framework are the input, 

the technology, the output, and the continuous improvement 

loop. The input is the raw material (the data) entered into 

the process--that which needs to be changed. The technology 

involves the process used to convert the raw material (the 

data) into new knowledge. The technology, based upon 

profound knowledge is statistical Process Control. SPC 

converts the data into new knowledge which leads to improved 

processes. The output is the improved process. This new 

output loops back into the system, collecting new raw data 

to be further improved over time. 
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It is this conceptualization that was used to test the 

feasibility of making operational profound knowledge in the 

principal's office to strengthen school processes. 

The Systems Application for Strengthening School 

Processes Model was used to make operational the systems 

model and apply the research questions. 

1. Can statistical Process Control, guided by 

profound knowledge, be used in a school 

setting to solve school problems? 

2. Can an understanding of statistical Process 

Control improve the way in which school 

problems are assessed and lead to continuous 

improvement of school processes? 

3. Can an understanding of profound knowledge 

lead to a paradigm shift in the way 

principals view the system they work on? 

The systems Application Model was adapted from the 

work of Deming (1986) and Tribus (1990). It is depicted in 

Figure 7. It is composed of three interactive sections. 

These sections were employed to use statistical Process 

Control, based upon a theory of profound knowledge, to 

decrease the number of students at a school site who were 

reported as having single-period unexcused absences on 

computer printouts (called the Par 11 forms). The Systems 

Application Model was used as a vehicle for analyzing the 
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problem. The analysis took place using the continuous 

Improvement Cycle, the Problem Solving Cycle, and Useful 

Process Tools. 

The continuous Improvement Cycle 
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The continuous Improvement Cycle (or Deming Cycle) for 

process improvement is composed of four stages. Each stage 

is integrated with every other stage. The four stages are 

1. Plan the improvement process. 

2. Do a pilot study. 

3. Study the data from the pilot study. 

4. Act by deploying the improvement plan throughout 

the system. 

After completion of stage four, the planning phase is 

repeated to refine knowledge, design, and inputs to the 

process continually. 

The continuous Improvement Cycle interacts with the 

Problem Solving Cycle, which is composed of seven parts. 

These parts and their subparts are described as follows: 

I. Define the Problem 

1. What is the problem? 

2. What population is being studied? 

II. Collect data to assess the variation in the system 

1. What kinds of data will be used? 

2. What kinds of data will be needed? 
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3. Where are the data located? 

4. What are the means of obtaining the data? 

5. What procedure will be used to collect the data? 

6. How will the data be treated? 

a. How will they be screened? 

b. How will the item analysis be made? 

c. How will the data be interpreted? 

III. Analyze the data to assess variation in system 

1. What are the results of the data collection? 

2. What conclusions can be drawn about the system? 

IV. Propose a theory about the variation in the system? 

1. What kinds of data will be used? 

2. What kinds of data will be needed? 

3. Where are the data located? 

4. What are the means of obtaining the data? 

5. What procedure will be used to collect the data? 

6. How will the data be treated? 

a. How will they be screened? 

b. How will the item analysis be made? 

c. How will the data be interpreted? 

7. What are the results of the data collection? 

8. What theory is proposed? 

V. Test the theory and create a solution 

1. What kinds of data will be used? 

2. What kinds of data will be needed? 



101 

3. Where are the data located? 

4. What procedure will be used to collect the data? 

5. How will the data be treated? 

a. How will they be screened? 

b. How will the item analysis be made? 

c. How will the data be interpreted? 

6. What are the results? 

7. What conclusions can be drawn about the theory? 

VI. Monitor the solution over time 

1. What is the strategy for deploying the new 

knowledge? 

2. What kinds of data will be used? 

3. What kinds of data will be needed? 

4. Where are the data located? 

5. What procedure will be used to collect the data? 

6. How will the data be treated? 

a. How will they be screened? 

b. How will the item analysis be made? 

c. How will the data be interpreted? 

7. What are the results? 

8. What are the conclusions? 

VII. Evaluate, standardize, and deploy the solution 

1. What procedures will be used to standardize the 

solution throughout the system? 
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The planning stage of the continuous Improvement cycle 

interacts with defining the problem, collecting data to 

assess variation in the system, analyzing data to assess 

variation in the system, and proposing a theory to explain 

the variation in the system. The doing stage interacts with 

testing the proposed theory and creating a solution to the 

problem. The checking stage interacts with monitoring the 

proposed theory as it is piloted. The acting stage 

interacts with the standardization and deployment of the 

proposed solution, if it works. If the solution does not 

work, the Continuous Improvement Cycle loops back to the 

planning stage, and the problem is redefined. 

The Process Tools column lists the tools that can be 

used to organize, evaluate, and analyze the data. The 

systems Model and the systems Application Model are shown in 

Figure 8. The flow chart displays the flow of the 

interactive activity occurring between columns. 

This model was used to address the three research 

questions. 

1. Can statistical Process Control, guided by 

profound knowledge, be used in a school 

setting to solve school problems? 

2. Can an understanding of statistical Process 

Control improve the way in which school 
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problems are assessed and lead to continuous 

improvement of school processes? 

3. Can an understanding of profound knowledge 

lead to a paradigm shift in the way 

principals view the system they work on? 

The Operational Problem 
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B.H.S. is a 7-12 high school in a Southwestern state. 

It has a student population of 400. The administration 

consists of a principal and a vice principal. The 

administration prides itself on its attempts to improve the 

school organization continuously. The school has received 

national recognition for its school improvement plans. 

There are 29 teachers and two counselors. In addition, the 

support staff consists of a records clerk who handles all 

school records, three secretaries, and three aides. 

The vice principal is in charge of attendance and 

discipline. All attendance records are managed by SASI, a 

computer management system which has been used by the 

district for almost a decade. The SASI management system 

produces a number of different reporting forms. One such 

form is a daily attendance form called the Par 11. The Par 

11 is a printout which shows the period-by-period daily 

absences of the students. Figure 9 shows one page of the 
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Figure 9. Period-by-Period Absences for Students on the 
Par 11 Printout for 9/14/92 (one of two pages). 



Par 11 printout form for September 14,1992. Directory 

information pertaining to students has been omitted. 
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In October, the Par 11 report form indicated to the 

vice principal that a number of students were showing 

single-period unexcused absences. Single-period unexcused 

absences on the Par 11 could be identified by looking for a 

single "U" next to a student's name. A single "U" on the 

Par 11 meant an unexcused absence. It signaled to the vice 

principal that the student was "ditching" a single class 

during the day. He was concerned about this for the 

following reasons: 

When students ditched class they missed a 50-minute 

period of instruction. 

When a student ditched class, the teacher had to help 

the student to catch up. This resulted in lost time for 

other students and extra work for the teacher. In business 

terms this meant decreased productivity in the classroom due 

to the increased time the teacher had to spend on makeup 

work. 

The vice principal collected data on the average number 

of single-period unexcused absences recorded during the 

first quarter of school. He collected data for a seven-week 

period, from 9/8/92-10/23/92. His data consisted of a graph 

which plotted the average number of single-period unexcused 



absences for a seven-week period. He did not include the 

first two weeks of school because students were still 

registering during that time. Figure 10 shows a graphic 

representation of the data. 
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Each week an average of 43.42 "ditches" occurred. 

Based upon these data, the vice principal went to the 

principal and together they brainstormed the reason for the 

problem. 

During this period of time, the principal had been 

reinforcing the following procedure in the teacher handbook 

(BHS Handbook, 1992). "Teachers are expected to supervise 

areas adjacent to their classrooms, including the halls, 

during passing period" (p. 25). 

The principal had met with only modest success in 

enforcing this policy. Teachers were not doing this job on 

a consistent basis. Both the principal and the vice 

principal had observed on several occasions that some 

teachers were not supervising students during this period 

according to the policy and had talked with various teachers 

about this. still, the teachers were not uniformly adhering 

to the procedure. 

It was obvious to the principal and vice principal that 

the cause of the problem was teachers not performing their 

supervisory function. To solve the problem, the vice 

principal admonished the teachers during a faculty meeting. 

He reminded them of their supervisory duties as per the 

handbook. For the next two weeks the vice principal 

monitored the Par 11 form. Figure 11 shows the average 
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number of ditches each week for the entire nine-week period, 

from 9/8/92-11/6/92. Although the mean average had 

increased, Week 11 showed a downward trend. Based upon the 

decline in the number of ditches during Week 11, the 

administrators felt that they were on their way to solving 

the problem. 
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During the next two weeks of school, the vice principal 

continued to monitor the system. Figure 12 shows the 

average number of ditches each week for the entire 11-week 

period from 9/8/92-11/20/92. Appendix A contains the week

to-week data. The vice principal noticed that the average 

numbers were about the same. Although Week 11 indicated a 

downward trend, Week 12 and Week 13 began to show that the 

number of ditches were beginning to rise again. It was at 

this time that the principal realized that the Taylor (1915) 

method was merely putting out fires. It was not solving 

the problem influencing long term change. Attempts to solve 

the problem had been from a parts perspective. 

The cause of the problem was the failure of teachers to 

perform their supervisory duties which resulted in the 

students ditching classes. The action taken was to blame 

the teachers. 

Problem solving from a parts perspective is shown in 

Figure 13. 

The principal asked whether the theory of profound 

knowledge could be employed using Statistical Process 

control to solve this problem thereby decreasing the number 

of students who were reported as having single-period 
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unexcused absences on the Par 11 form. The principal 

decided to view the problem from a system's perspective. 

Problem solving from a system's perspective is shown in 

Figure 14. 

I SYMPTOM cAUSE'-----.~ EFFECT------.~,ACTIOH I 

students 
ditchln~ 
class 

Variable Variable 

/ ;1, .... ., 
single 
period 'j unexcused 

\ 
\ absences 

Variable Variable 

What are the variables In the 
system of student attendanca? 

Improved 
~ 

System 

Figure 14. Problem Solving from a Systems Perspective. 

The Research Process Tools 

Six statistical process tools were used to organize, 

analyze, and evaluate data collected from the high school 

112 

attendance system. These process tools were the control 

chart, the Ishikawa diagram, the Pareto diagram, the check 

sheet, the process deployment flow chart, and the run chart. 
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control Chart 

A p chart for attributes was used to define the 

attendance system, measure its stability, and predict its 

output. A p chart for attributes uses discrete data. It 

answers a yes/no question about a varying population. This 

kind of control chart is used to study the variation in a 

system. For purposes of this study, points above the 

control limit are negative because of the attempt to reduce 

the variation in the system. Points below the control limit 

are positive. New control charts were created when the 

system changed. 

Ishikawa Diagram 

The Ishikawa diagram was used to study the causes of 

problems through dialogue with the people involved in the 

process. Deming (1986) stated that Dr. Ishikawa brought to 

the attention of management the importance of making full 

use of the successes of small groups of workers in the 

elimination of special causes of variability in a product 

and in the improvement of the system. The Ishikawa diagram 

was used to organize structurally and to involve the faculty 

and staff in the problem-solving process so that theories 

that indicated the special and common causes of a problem 

could be generated. The diagram contains major categories 

which are called bones. The common bones of variability 



used in business are people, materials, machines, and 

methods. Environment is also occasionally used. 

Pareto Diagram 
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The Pareto diagram was used to rank related measures in 

decreasing order of occurrence. The purpose of the Pareto 

diagram was to indicate which problem should be solved first 

in eliminating defects and improving a process. 

Check Sheet 

The check sheet was used for collecting data in a 

consistent form. It provided an easy, structured way of 

collecting data as they were accumulated. The check sheet 

made it easy to compile the data so that they could be used 

easily and analyzed automatically. 

Process Deployment Flow Chart 

The process deployment flow chart was used to create a 

picture of the major processes in a system. The picture 

created transformed the system inputs into outputs. It 

indicated who was responsible or deployed to carry out a 

specific activity in the process. Every activity, every 

job, is part of a process (Deming, 1986). A process 

deployment flow chart is a picture that shows the 

relationship of every activity in the process to every other 

activity. It shows the relationship of the parts to the 

whole. 
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Run Chart 

A run chart was used to plot data over time and study 

trends. A simple run chart gives insight into the 

capability of a process because its purpose is to study a 

system's behavior over time. By collecting data over time, 

trends or patterns in the data can be detected, if they 

exist. The basic control chart involves the development of 

a simple run chart. The run chart used alone often reveals 

very important information, but the chart is usually made 

into a control chart by adding control limits to assess 

system stability. 

The next chapter analyzes how the Systems Application 

Model with its continuous improvement cycle, its problem 

solving cycle, and its process tools was used to solve a 

school attendance problem, continually improve the 

attendance process, and create a paradigm shift in the way 

the principals viewed the system. 
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CHAPTER 4 

ANALYSIS OF THE USE OF THE SYSTEMS APPLICATION MODEL 

This section analyzes the results of using the Systems 

Application Model for strengthening School Processes to 

understand how statistical Process Control, based upon a 

theory of profound knowledge, was used in the study. 

This procedure followed the order in which it occurred. 

That is, as the researcher conducted the research, new 

understandings about profound knowledge and statistical 

Process Control were applied to fit the situation. This is 

the process of operational research as systems are studied 

and an understanding of how they work is gained (Duckworth, 

1965). "It is common in operational research to find that 

people's first impression of a problem is not the correct 

one and that one of the tasks of an O.R. worker is to 

understand for himself what the real problem is" (p. 42). 

situational Information: Deming (1986) noted that 

experience without theory teaches nothing. 

In fact, experience can not even be recorded 

unless there is some theory, however crude, 

that leads to a hypothesis and a system by 

which to categorize observations. Sometimes 

only a hunch, right or wrong, is sufficient 
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to lead to useful observation. (p. 317) 

The theory the principal developed was that the number 

of students who had single-period absences was the result of 

management not understanding the system which produced 

single-period unexcused absence. It was hypothesized that 

if management could define the system, fewer students would 

be reported as ditching classes. Operational research takes 

a problem and continually probes it until the system is 

understood and placed in a condition of predictability. The 

system which created the single-period unexcused absences 

would have to be understood to deal with the students who 

were ditching. 

Problem One 

Define the Problem 

The first question the principal asked was what was the 

average number of students who had single-period unexcused 

absences for the period from 9/8/92-11/20/92 (a 51-day 

period). 

The second question the principal asked was whether the 

number of single-period unexcused absences, as reported by 

the Par 11 attendance form for the first 51 days of school 

was part of a common cause system? 
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Collect Data to Assess variation in the System 

Data from the SASI information system on the school's 

daily attendance were a form of primary data. The 

attendance report form, called the Par 11, was gathered for 

each day of student attendance for the period from 9/8-

11/20/92. The data were located in the attendance office of 

the public high school and were obtained from the school 

attendance officer by the principal, who had access to the 

SASI system. 

Each Par 11 printout contained two sections. The top 

section contained information about the students absent on 

the particular day. There were seven column of information 

about the absent student. Moving from left to right, these 

columns were the identification number of the student, the 

name of the student, the grade of the student, the parent

guardian of the student, the telephone number of the 

student, the period-by-period absence report for the 

student, and the total number of absences the student had 

accumulated by period for the school year. 

The column of interest was the period-by-period absence 

report. The absence report contained several codes which 

served to explain why the student was absent on the 

particular day. The code "U" meant an unexcused absence. 

One "U" identified a single-period unexcused absence or a 



"ditched" class. The column of interest was depicted in 

Figure 9. 
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The bottom section of the Par 11 printout form 

contained two rows of information. The first row of 

information was a legend explaining the codes used in the 

absence column to indicate why students were absent. The 

code U, according to the legend on the Par 11 printout form 

meant unexcused absence. The second row of information 

provided the total number of students who were marked as 

being present on the particular day. 

The number of single-period unexcused absences recorded 

on the Par 11 printout form for each day was tallied. Each 

day and tally were entered into a computer software program 

called SQC pack/PLUS Release 2.0. This computer software 

program is a popular statistical Process Control program. 

It calculates complex statistics and applies problem-solving 

techniques fundamental to SPC. The information that was 

inputed to SQC included the day of the Par 11, the number of 

students who were present on that day (called "number 

inspected" on SQC) , and the number of stUdents who were 

reported as having a single-period unexcused absence (called 

"number defective" on SQC) on that day. 

The data were screened by eliminating from use all Par 

11 forms for days in which there were special activities and 

normal procedures for taking attendance were suspended. 



students whose names appeared twice on the Par 11 were 

counted only once. 
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Items were analyzed in two ways. First, as the number 

inspected and the number defective were entered on SQC, the 

computer program calculated the proportion of students 

"defective" (who had single-period unexcused absences) for 

the day. It used the following formula: 

# of students defective in subgroups 
p (proportion) = 

# of students inspected in subgroups 

Secondly, after the data were entered for the time 

period, the researcher used SQC to create a p control chart 

for attributes. SQC created the graphical representation, 

calculated the mean proportion of students who had single

period unexcused absences for the time period, calculated 

the upper and lower control limits based upon third sigma 

and computed the out-of-control points. 

It used the following formula to calculate the mean 

proportion: 

total # defective in subgroups 
p (mean proportion) = 

total # inspected in subgroups 

It used the following formula to compute the upper control 

limits for these data. 

UCL = P + 3/P (1 - p) 
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It used the following formula to compute the lower control 

limits for these data. 

LCL = P - 3Jp (1 - p) 

J~ 
The data were displayed in table and graphical forms. 

The information on the table included the number of the 

entry, the day of the entry, the date and day of the entry 

for each day that began the week, the number of students 

present for the particular day (called inspected), the 

number of students who had a single-period U recorded 

(called defective), and P% or the proportion of students for 

the particular day who had a single-period U. 

The information from the table was developed into a p 

chart for attributes. The p chart for attributes graph 

contained seven rows of information. From top to bottom, 

these rows were the number inspected (the total number of 

students present on the particular day), the number 

defective (the total number of students who had a single

period U), the entry number, the P% (the proportion of 

students who had single-period Us), the upper control limit 

for the particular day, the mean, and the lower control 

limit for the particular day. 
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SQC reported out-of-control points. A legend at the 

bottom of the graph provided an explanation of the out-of

control points. 

Deming (1986) stated that a search for patterns can be 

overdone. It is necessary to state in advance what rules 

are being used to define the common cause system. That is, 

what rules will be used to look for special causes. 

otherwise, anyone can devise a pattern that will indicate 

anything desired. 

All points above the control limits were singled out as 

special causes of variation which needed to be eliminated. 

Points below the control limits were treated as favorable 

since the purpose was to lower the defective rate. 

Analyze Data To Assess variation in the System 

Table 1, located in Appendix A, depicts the raw data 

for the entire time period from 9/8/92 to 5/14/93. The 

number of students with single-period unexcused absences and 

the student population on each day for the first 51-day 

period are shown. Figure 15 displays the p chart for 

attributes for 9/8/92-11/20/92. The p control chart showed 

the results of the data collection. It presented the 

following information: 

1. The upper control limit was 17.2. The lower 

control limit was 7.1. Any plotted number outside 

these limits indicated an unstable process. The 
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mean for this 51-day period was 12.1%. This meant 

that the mean proportional defective for any day 

was 12.1. Over 92% of all values fell within the 

third sigma. This revealed that four out-of

control points would be found on the p control 

charts. 

2. During the week of 10/12/92, an out-of-control 

point was indicated by the chart. This out-of

control point occurred on a Friday. 

3. During the week of 10/26/92, an out-of-control 

point was indicated by the chart. This out-of

control point occurred on a Friday. 

4. During the week of 11/9/92, an out-of-control 

point was indicated by the chart. This out-of

control point occurred on a Friday. 

5. During the week of 11/17/92, an out-of-control 

point was indicated by the chart. This out-of

control point occurred on a Friday. 

The conclusion drawn about the system was that the 

12.14 mean defective rate, translated into numbers of 

students who had single-period unexcused absences on any day 

during this period, could be as low as 26.18 students or as 

high as 63.8 students. The mean was 45 students per day. 

This mean number of students who had single-period 

unexcused absences, as reported by the Par 11 printout form 
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for the first 51 days of school, was not part of a common 

cause system. The data indicated a Case 4 problem. First, 

there were special causes of variation in the system. 

Therefore, the system was not stable and not predictable. 

Second, there was wide variation in the system. An average 

of 45 students ditching was not acceptable to the principal. 

However, before the system could be improved, the reason for 

the special causes of variation on the four Fridays had to 

be acted upon. 

situational Information: The principal asked what the 

theories existed the root causes of the variation on Friday. 

Acting upon Deming's (1986) theory of utilizing who work in 

the processes, the following procedure was followed. 

Propose A Theory about the Variation in the System 

Responses from the people who worked in the system 

constituted a form of primary data. The data, which were 

needed to propose the theory for the root causes of the 

variation in the system, consisted of the structured 

responses of the faculty and staff to the study question. A 

structured discussion, led by the principal at a faculty 

meeting, was used as the means of obtaining the data. 

Six procedures were used to collect the data. First, 

the control chart data were presented to the faculty. The 

principal indicated that certain Fridays were in control and 

certain Fridays were not in control. She wrote the data on 
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a chart tablet so the faculty could see them. Fridays in 

control: 9/11, 9/18, 9/25, 10/2, 10/9, 10/23, and 11/6. 

Fridays out of control: 10/16, 10/30, 11/13 and 11/20. 

Second, she asked the faculty and staff to brainstorm about 

possible reasons for Friday variation to develop a theory 

about the root causes of the problem. Third, the purposes 

and procedures for creating a Ishikawa diagram were 

explained. The purpose for the Ishikawa was to obtain 

faculty and staff input about the special causes of 

variation on Friday. The procedures used to obtain this 

input were as follows: All members, using structured 

brainstorming techniques were asked to offer their theory 

about the special causes of variation on some Fridays. 

Brainstorming is a tool for collecting data from people who 

work in a process. It combines the collective thinking 

power of the group to develop ideas that may not occur to 

individual members of the group (Hutchins, 1985). 

Using a roundtable format, the following brainstorming 

rules were observed: 

a. Each person makes one suggestion per 

rotation. 

b. If the person does not have an idea, he/she 

passes. 

c. No criticism is allowed. 



d. Exaggeration of ideas is encouraged. 

e. Quantity over quality of ideas is encouraged. 

Fourth, the Ishikawa diagram was drawn on a chart 
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tablet. The major categories were placed on the chart. As 

theories were generated, they were placed in the appropriate 

category. 

Fifth, after all theories had been offered, the faculty 

and staff were asked to discuss and prioritize the root 

causes of the Friday problem. The discussion focused on 

generating pros and cons for each theory identified. 

Members of the group volunteered for this task. 

Finally, the group was asked to vote on the root 

causes. 

All data were used initially and screened by the group 

during the voting stage. The Ishikawa diagram was used to 

collect and organize the data and to draw upon as many 

theories as possible. An item analysis was constructed by 

listing the major categories of variability that were 

usually found in any system. These categories were people, 

materials, machines, and procedures. 

The results of the faculty and staff vote indicated 

their theory regarding the root causes of the variation on 

Friday? The theory with the highest number of votes was 

further explored. 
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The results of the data collection are depicted in 

Figure 16. The faculty contributed their theories about 

what they thought were the root causes of the variation on 

Friday. One area was circled on the Ishikawa diagram. The 

faculty and staff thought that the problem stemmed from the 

activity period on Fridays. An activity period was a 

special, nonacademic period held on some Fridays. The 

faculty noted that some of the students who appeared on 

their rolls for this period never appeared in class. After 

several faculty members listed the names of some of these 

students who did not appear in class, other teachers said 

that some of those students were appearing in their classes 

but were not on their rolls. 

The theory proposed by the faculty and staff was that 

the root cause of the variation on Frio.ay was in the 

procedures for the recording of attendance on the Fridays 

with activity periods. 

Test the Theory and create a Solution 

To determine the validity of this theory, the principal 

asked three questions. 

1. On which Fridays were activity periods held? 

In terms of variation, how did these Fridays 

compare with non activity Fridays? Did the 
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Figure 16. Ishikawa Diagram. 
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control chart indicate that these Fridays 
were out of control? 

2. If the control chart indicated that the days 

on which the activity periods were held were 

out of control, was it the activity period 

that contributed to the high number of 

single-period unexcused absences, or was it 

another period? 

3. If the activity period did have the highest 

number of single-period unexcused absences, 

what sequence of processes and people 

contributed to creating the system of single-

period unexcused absences during the Friday 

activity period? 

For Question 1, primary data from the control chart 

were used. The data needed were dates for Fridays, dates 

when the activity period was held, and the proportion 
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defective on all Fridays. A school calendar was needed to 

determine when the activity periods were held. The p 

control chart was needed to assess the proportion defective 

on those days. 

Using the schedule calendar, the principal made a 

check sheet with six columns. These columns contained, from 

left to right, the Friday date, the frequency of single

period unexcused absences on that date, the proportion 



defective, an AP or an NAP (activity period, no activity 

period column) and "in control" and "not in control" 

columns. 
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The 11 Fridays were listed on the check sheet. Rows 

which indicated an AP and an X in the out-of-control column 

indicated whether the variation was occurring on Fridays 

when activity periods were scheduled. 

Table 2, located in Appendix A, depicts the check 

sheet. The results indicated that on the Fridays when there 

was no activity period, the day was in control. Of the five 

Fridays with activity periods identified, four were out of 

control. The conclusion drawn from the first question was 

that the Fridays on which activity periods were scheduled 

had the highest proportion of single-period unexcused 

absences. 

For the second question, primary data from the Par 11 

printout form were used. The data needed were the Friday 

dates from the check sheet indicating the activity periods 

and the Par 11 forms for those days. The school principal 

obtained the Par 11s from the SASI information system. Data 

from the Par 11 printouts for the following Fridays were 

collected: 9/11, 10/16, 10/30, 11/13, and 11/20 were 

collected. The number of single-period unexcused absences 

was counted by period for each of these days. Fridays 

included four periods in addition to the activity period. 
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The data were entered into SQC by first locating the program 

for creating a Pareto diagram. Second, the Friday dates 

were entered. Third, the number of single-period unexcused 

absences by period were entered for each date. These data 

were developed into a check sheet. Next, the data were 

converted into a Pareto diagram. SQC performed the 

following operations based upon the input data: It computed 

the scaling factor for the horizontal axis, scaled the 

vertical axis, drew and labeled the bars for each category, 

and drew in the cumulative percentage line. 

All period-by-period data on the five Fridays were 

used. The item analysis was made through the use of the 

Pareto diagram. The diagram ranked the data by periods. 

The period with the highest number of single-period 

unexcused absences was ranked first. The Pareto was used to 

show whether the activity period contributed significantly 

to the overall problem. It was expected that the activity 

period would be responsible for a high proportion of the 

single-period unexcused absences on Friday. This was tested 

by looking at the cumulative percentage line. If no single 

bar stood out and the Pareto was flat or gently sloping, it 

would indicate that the categories were not significantly 

different (Total Quality Transformation, 1993). 

Table 3, located in Appendix A, depicts the check sheet 

with the period-by-period entries for the five Fridays, and 
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Figure 17 shows the graphical representation. The results 

of the Pareto diagram provided the following information: 

"J 
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Figure 17. Pareto Diagram: Period-by-Period 
Single-Period Unexcused Absences for 

9/11/92, 10/16/92, 10/30/92, 11/15/92, and 11/20/92. 

Reading from the right axis, the cumulative percentage line 

informed us that almost 50% of the problem was a result of 

the activity period. The activity period contributed the 

longest horizontal bar. This meant that of all the single-

period unexcused absences on Friday, almost 50% were the 

result of the activity period. 

The conclusion drawn was that the cause of special 

variation on Fridays was the activity period. 

For the third question, personnel responses were used 

as a type of primary data to determine what procedures 

faculty and staff followed when taking attendance during the 

activity period. 

A committee consisting of four volunteer teachers and 

the attendance clerk was asked to review with the principal 

the steps followed in the process of recording student 
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attendance during the activity periods between 9/8 and 

11/20. The data were sequenced as a process deployment flow 

chart. The flow chart was studied and the process refined. 

The refined process was discussed at a faculty meeting, and 

further refinements were made. 

The committee "flowed" the sequence of activities that 

was followed in recording attendance during the activity 

period. They looked for the problem area and corrected it, 

creating a second flow chart. The data were reviewed by the 

entire faculty at a regular meeting. They reviewed the 

sequence of steps in recording attendance and provided input 

to the refined process. The final flow chart reflected the 

true steps in the process of recording attendance during the 

activity period. 

The process deployment flow chart showed that students 

were changing activities by simply going to a new one. 

Teachers who taught activities were admitting students to 

their classes without informing the attendance office that 

the student was present or having the student make the 

appropriate schedule change. Figure 18 reflects the flow of 

events. The breakdown in the system was in the circled area 

"takes no action." The committee deleted this step and 

added a new one. If a student was in an activity teacher's 

class and was not listed on the teacher's roll, the student 

was asked whether he/she wanted to remain for the semester. 
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Figure 18. Process Deployment Flow Chart 
for Activity Period Number 1. 
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If the student said yes, the teacher added the student's 

name to her attendance form. The attendance office would 

then change the student's class to the current one. If the 

student did not want to remain in the class, he/she was 

sent to the counseling office to make a schedule change to 

another class. Figure 19 reflects this change. The faculty 

refined the process further. After a one-week period, 

teachers would not admit students who were not on their 

attendance list to their activity classes. Students who 

appeared in a class where they did not belong would be sent 

to detention. The detention officer would take their 

attendance and send it to the attendance office. Students 

would be informed that they could not make changes until the 

next semester. Figure 20 reflects the change for the final 

flow of the attendance taking procedures for the activity 

period. 

The faculty theory was useful. The procedures for 

taking attendance were not consistent. 

Monitor the Solution Over Time 

The strategy used to deploy the new knowledge was to 

inform students of the procedures through their home base 

classes. 

In order to monitor the system, the data collection 

methods described on pages 118-122 were utilized. Briefly, 

this involved utilizing Par 11 forms to identify single-



Attendance sent 
to 

attendance office 
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period unexcused absences for the period to be investigated. 

Data were screened to eliminate days during which normal 

procedures for taking attendance were suspended. The 

proportion of students who had single-period unexcused 

absences was calculated, and a graphical representation was 

formulated to indicate upper and lower control limits. 

Information was developed into a p chart, and out-of-control 

points were identified. 

The raw data for this period are shown in Table 1 

(Appendix A), and Figure 21 depicts the p chart for 

attributes. The results indicated that over the next three 

Fridays during which activity periods were scheduled, no 

points were identified above the upper control limit. 

The conclusion drawn was that the special cause 

variation had been eliminated. The attendance recording 

process was now in control. The variation in the current 

system was a product of randomness. The control chart was 

effective in signaling problems in the sequence of steps in 

a process. Deming (1986) stated that if the special causes 

of variation were known, they could be predicted in the 

future. It had been established that procedures for taking 

attendance during the activity periods on Fridays had 

contributed to a special cause of variation. Did this 

indicate that the process for recording attendance was the 

problem? Not with certainty. Deming (1986) maintained that 
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we simply established in our minds a degree of belief that 

if the same sequence of events occurred again, we should 

look at the procedures we were following as a possible 

cause. 

standardize the Solution 

The solution to the problem was the elimination of the 

special courses of variation through the study of the flow 

of the process. The procedure used to standardize the 

solution throughout the system was the continuation of the 

monitoring process though the use of control charts. 

Summary 

The principal theorized that the number of students who 

had single-period absences was the result of management not 

understanding the system that produced these absences. 

Based upon this theory, management performed systematic 

operations to define the system. 

Through the use of Statistical Process Control, the 

following observations were made. The data indicated that 

there were special causes of variation in the system. 

Therefore the system was not stable or predictable. Before 

the system could be improved, the reason for the special 

causes of variation on the four Fridays had to determined. 

Once the special causes of variation had been ~dentified, a 

decision about the amount of variation had to be made. A 
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new control chart was drawn based upon the fact that there 

had been a change in the system. The second control chart 

(11/23-1/8/93), shown as Figure 22, indicated that although 

the special causes of variation had been removed, the mean 

variation was 11.3. In terms of non value added time, a 

mean of 11.3 indicated that between 24 and 59 students were 

reported on the Par 11 printout forms as having single

period unexcused absences. This variation was indicative of 

a Case 2 problem which demonstrates a process that is in 

control but within which the spread of variation is not 

acceptable. Removal of the special cause of variation 

simply returned the system to where it should have been in 

initially. Juran (1988) stated that of improvement begins 

once the system is in statistical control. In order to 

shrink the variation, the common causes which contributed to 

it were investigated. The next step took us through the 

continuous improvement loop and returned us to the planning 

stage. 

situational Information: During the second semester, 

the system was monitored weekly, and a run chart of the 

variation was kept. The principal looked for out-of-control 

points, but none occurred for the period from 1/19 to 3/13. 
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Figure 22, continued 
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The process was monitored. Figure 23 illustrates the p 

control chart developed from the run chart. The p control 

chart showed a mean of 10.11 with no out-of-control points. 

In March, after becoming accustomed to using the control 

charts, the next problem was defined. 

Problem Two 

Define the Problem 

What variables contributed to the common causes of 

variation in the system? What processes could be used to 

reduce the variation of 10.11? 

Collect Data to Assess variation in the System 

Primary data were of two types. Responses from 

students and teachers were the first type of primary data 

used. Responses to two questions from students and one 

question from faculty, staff, and administrators were 

needed. 

The second type of primary data needed were the names 

of students who had single-period unexcused absences during 

the week of March 8, 1993. These data were obtained from 

the SASI information system's Par 11 printouts. 

The names of students listed on the Par 11 as having a 

single-period unexcused absence were recorded. Passes were 

issued to these students, and on March 15-17 they were 

interviewed office by the principal and vice principal. 
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Figure 23, continued 
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They asked the students the following question: Were you 

ditching class? If the student responded that he/she was 

ditching, a "yes" response was written on the check sheet. 

If the student responded that he/she was not ditching class, 

a "no" response was written on the check sheet. The 

students were asked the reason for the single-period 

unexcused absence. The principal and vice principal then 

attempted to verify the reason given by the students with 

the faculty or staff members the students said they were 

with during the period in question. 

Only those students who had single-period unexcused 

absences and were in class during the periods of interview 

were interviewed. "I don't know responses" were recorded as 

a student ditching. "I don't remember responses" by 

faculty, staff, or students were recorded in the same way. 

Duplicate responses were not recorded since the intent was 

to find causes for the variation in the system. However, 

students who admitted to ditching were tallied to get a 

general picture of how many students do ditch (or admit that 

they do). 

The check sheet consisted of six columns. The first 

column identified the sample number. The second recorded 

the answer to the question: Were you ditching class? The 

third column recorded the answer to the question: Why were 

you marked as ditching this period on this day? The fourth 
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column recorded a yes/no verification response by the 

faculty member. The fifth column listed the reason the 

faculty or staff member recorded the absence as a "U" if the 

student was not ditching. The sixth column recorded the 

kind of variable contributing to the variation. Because the 

purpose of the check sheet was to determine the kind of 

variables contributing to the random variation, this column 

was completed after the interviews and verification process 

were completed. 

Analyze Data to Assess Variation in the System 

Of the 169 students who had single-period absences 

during this period, 80 students were interviewed and 49 

unduplicated responses (excluding those who admitted to 

ditching or whose responses could not be verified) were 

collected. Table 4, located in Appendix A, depicts the 

results of the interviews. The results included the codes 

for the variables in column five. 

As students were interviewed, it was found that a 

number of single-period unexcused absences were accounted 

for in the system of attendance recording itself (procedures 

not followed or unclear). This type of error was coded as 

an "S" for system problems. single-period unexcused 

absences also resulted form students coming to school late 

and not following check-in procedures. This type of error 

was coded as "L" for late to school. Few students actually 



ditched classes. Those who did were coded as "D" for 

ditching class. 
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The data from the interviews indicated that the 

variation in the system was due to 35 system errors, 6 

students who were late, and 8 single-period unexcused 

absences (ditches). It was concluded that the majority of 

the "U"s on the Par 11s might be due, as in the case of the 

activity period, to errors in the process of recording 

attendance. 

Propose a Theory about the variation in the System 

Students were recorded as having single-period 

unexcused absences because of errors in recording 

attendance. What was causing these errors to occur? 

primary data from the responses of the students and 

personnel were entered on a check sheet. The principal, 

vice principal, attendance clerk and four volunteer faculty 

and staff members added an additional, titled "Problem" 

column to the check sheet. As a team, the group discussed 

each response and determined the cause for each problem. 

The cause was then listed on the check sheet. 

The group dealt only with problems attributed to 

lateness and problems in the system. They discussed each 

response dealing with lateness and/or the system and 

discussed and listed the outcome of their discussion. The 



data were interpreted as the root cause of problems that 

caused the variation in the system. 
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Table 5, located in Appendix A, depicts the root causes 

of students being incorrectly recorded as having single

period unexcused absences. Problems resulted from students 

going to non-assigned areas without passes, inconsistent 

procedures used by office personnel. in admitting students, 

procedures for lateness not being adhered to by faculty and 

students, inconsistent procedures for students being checked 

in or out, inconsistent procedures for recording the 

attendance of students in detention, and confusion about who 

was responsible for a student's attendance. The major error 

was that personnel did not ask for passes when unassigned 

students were with them. Offices (career, counseling, 

detention, main) did not follow consistent procedures for 

reporting to the attendance office or the assigned teacher 

that unassigned students were with them. Procedures 

delineating responsibility for recording the attendance of a 

student who was not in class needed clarification. students 

needed clarification on late procedures. Substitute 

teachers needed instructions for taking accurate attendance. 

The committee proposed the theory that the errors were 

caused by a complex system which is not understood by the 

participants in it. If the system were clarified, the 

errors could be reduced. 
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Test the Theory and Create a Solution 

The committee asked how a picture of the system of 

attendance could be drawn to show the interaction of the 

people and tasks involved. To accomplish this task, primary 

data were needed from personnel who managed and recorded 

attendance. 

The committee "flowed" the seCl1:1ence of activities 

involved in the attendance recording process. They began 

with the stUdents. They listed the sequence of activities 

followed by the students, teachers, attendance office, and 

SAC office. Each activity was listed on a post-it. When 

the flow of activity was completed, the people involved in 

the process were invited to look at the chart. 

Students, faculty, and staff were invited to the office 

to review the flow of activity. Students were asked whether 

they followed this procedure when they were late to school. 

They were invited to reorder the post-its to reflect the way 

the job could be done in another way. Faculty and staff 

were asked steps they followed when they recorded a 

student's attendance. They were invited to reorder the 

post-its to reflect the way the job could be done in another 

way. When the "flow" had been completed, a process 

deployment flow chart of major tasks was created. It was 

shared with the faculty, who studied it and made decisions 

about the sequence of activities. 
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The data were screened by the committee. Suggested 

sequences of activities that interfered with other processes 

were eliminated from the sequence or refined. A process 

flow deployment chart was then developed to study the 

interaction of the sequences of steps in the process of 

attendance and the people involved in those steps. The 

people coordinate was drawn at the top of a chart. From 

across from left to right were listed the names of the 

people involved in the attendance process. Listed vertically 

was the sequence of activities involved in attendance 

recording. The chart sequenced only major processes. If 

processes had subprocesses, a shadowed box was utilized. 

The chart reflected the most efficient way for to 

attendance to be recorded based upon three assumptions: (1) 

A teacher's responsibility for attendance was only to record 

whether the student was or was not present in the classroom 

and to verify that recording. (2) A student's responsibility 

for attendance was to go to his/her assigned class. (3) Only 

the assigned teacher could give permission for a student to 

be in a location other than in the assigned classroom. 

The data indicated that the final product should be a 

simplified attendance system based upon assumptions that 

would yield fewer system errors and decrease the common 

cause variation in the system. 
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The result was the development of a process deployment 

chart for the BHS attendance. The chart which is shown in 

Figure 24, reflects the three assumptions. 

The committee theorized that the errors were caused by 

a complex system that was not understood by the participants 

in it. If the system were clarified through the creation 

of a process deployment flow chart, ,the errors could be 

reduced. The committee concluded that the theory should be 

tested. 

Monitor the Solution Over Time 

Four strategies for deploying the new knowledge were 

employed. The first strategy was to display the flow chart 

in the teacher's work room and in the attendance and SAC 

offices. The second was to review the chart at a faculty 

meeting and to distribute copies of the chart. The third 

strategy was for the vice principal to interview stUdents 

who had single-period unexcused absence for a one- week 

period to monitor the reasons for the variation. The fourth 

strategy was for the vice principal to monitor the system 

through the use of a run chart that would be converted into 

a control chart. 

The first and second strategies were accomplished by 

displaying the flow charts and reviewing them during a 

faculty meeting. 
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Figure 24, continued 
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The third strategy was that the vice principal would 

interview students who had single-period unexcused absences 

for a one-week period to follow up on the systems and late 

problem. primary data from the Par 11 computer printouts 

beginning April 19th, 20th, 21st, and 22nd were used. 

The vice principal's secretary obtained the Par 11 

printouts from the attendance offic~ for each day. On the 

checksheet, she listed each student's name by grade, the 

period the student was recorded as receiving the "U", and 

where the student could be found during a sixth period. The 

vice principal went to the student's classroom during sixth 

period and interviewed the student. He asked whether the 

"u" recording was correct. If it was, he assigned 

detention. If not, he asked the student to obtain written 

verification by the next morning and bring the verification 

to the attendance clerk. He informed the student that 

his/her name would remain on the detention list. The vice 

principal noted the reason cited by the student for the 

single-period unexcused absence and attempted to verify it. 

Only students with a single "u" recording who were 

present on the day of interviews were interviewed. Students 

who were not present but had a "u" recording were not 

interviewed. A check sheet was used to complete the item 

analysis. The vice principal listed the number of system 

errors, lates, and ditches. The system errors were 
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interpreted to mean that the process was still in need of 

refinement. Based upon the verification, the vice principal 

shared with the faculty the problems with the process and 

asked for their input on how to avoid these problems. 

The results of the interviews indicated a total of 26 

systems errors, 5 students late, and 18 students who ditched 

classes during this time period. Table 6, located in 

Appendix A, shows the results of the data collection on 

system errors. The systems errors were caused by students, 

faculty and administration not following procedures on a 

consistent basis. The conclusion drawn was that additional 

time was needed for the system to work and administrators 

needed to review the procedures constantly. 

The fourth strategy was that the vice principal 

monitored the system through the use of a run chart which 

was converted into a control chart. 

Data were recorded and converted into a control chart 

beginning on April 12th, the day when the changes were 

implemented. Primary data from the Par 11 computer 

printouts were used beginning April 12th and ending May 13. 

Table 1 in Appendix A reflects the raw data for the 

time period. The p control chart is depicted in Figure 25. 

The chart indicated the following: The random variation had 

been narrowed. The mean was 7%. This meant that on any day 

an average of 23 students would have a single-period 



168 

lnspec:eo 34';' 3iO 358 381 357 369 375 328 3U 323 324 326 345 JJU ~'IO 

Oefectwe 16 19 32 16 27 9 26 20 21 25 25 36 31 18 24 

Entnes 130 131 132 133 134 135 136 137 138 139 140 141 142 143 11.1. 

PC::) 4.61 5.14 8.94 4.20 7.56 2.1.1. 6.93 6.10 6.50 7.74 7.72 11.04 8.99 5.45 8.11 

UCL. 11.2411.2411.24 11.24 11.24 11.2411.24 11.24 11.2411.24 11.24 11.24 11.24 11.2411.24 

Mean 7.02 7.02 7.02 7.02 7.02 7.02 7.02 7.02 7.02 7.02 7.02 7.~2 7.02 7.02 7.02 

loCI. 2.30 2.30 2.30 2.80 2.30 2.30 2.80 2.80 2.80 2.80 2.30 2.30 2.80 2.30 2.ao 

P Char t (Yo) 
~C~=2.S MEAN=7.~2 UCL=11.2A 

using 3 S~gma based on M4/12 to H 
Variation ofr om Samplesize 0';: ",:,c::.' 

';nimum 
I 

)-

15.1Zl1Zl J 
--- --- 1---- ------ --- ---

I-llZl.1Zl1Zl 

/ ~ 
5.1Zl1Zl 

V' \ V ~ V 
.............. 

I-I--

--- --- ---
: . 

1Zl.1Zl1Zl T M4/19 
M4/1:2 W H F T 

A 
A = aut OT Control 

--~ .. 

--- --- --- --- -- --- --- UC~ 

V ~ 
./ 

I---

_V 

--- --- --- ---

M4/26 
w H T w 

f\ / 

\ V 

------- --- ~C~ 

H 
M5/3 

F 

Figure 25. P Control Chart for Attributes, 4/12/93-5/13/93. 



Figure 25, continuen 

Inspec~!Q 296 305 297 309 293 289 319 311 314 

OeTec~lIIe 24 21 21 30 Z7 19 26 29 15 

Entries 144 145 146 147 148 149 150 151 152 

~ (!:) 

UCL 
~e8n 

LC:' 

8. i1 6.39 7.07 9.71 9.21 6.57 8.15 9.32 4.78 
11.24 11.24 1~. 24 11.24 11.24 11 .24 ~1.24 1~.24 11.24 
7.02 7.02 7.02 7.02 7.02 7.02 7.02 7.02 7.02 
2.30 2.30 2.80 2.80 2.80 2.80 2.80 2.30 2.30 

P Chart G/,;) 
LCL=2.8 MEAN=7~~2 UCL=11.24 

using 3 Sigma , based on MA/12 to 
2=.~~nimum Variation ~rom Samplesize o~ 

)-

)-15.~1Zl 

--- --- ---1---- --- --- --- --- UCL 

I- t--i/ I~- V 1\ 
llZl.~1Zl 

~- -
1-5.1Zl1Zl 

~--'- ---

iZ).1Zl1Zl 
T 

M5/3 w 

/' 

---1---- ---- --- ---

M5/11Zl 
H F T 

A = aut OT Control 

\ 
--- LCL 

w H 

*1 SIGHA=~7.8X .2 SIGMA=87X *3 SIGHA=SS.7X 

169 

H 
2=!·~ 



170 

unexcused absence. This reflected a low of 9 students and a 

high of 37. 

The committee had theorized theory that the errors 

were caused by a complex system that was not understood by 

the participants in it. If the system were clarified, they 

believed the errors could be reduced and the variation in 

the system narrowed. The committee's hypothesis was 

correct. 

standardize the Solution 

New procedures were developed to standardize the 

solution throughout the system. These procedures were 

included in the new year's handbook and the vice principal 

planned to monitor the process during the next school year. 

Summary of the Second Problem 

The principal's theory was that the number of students 

who had single-period absences was the result of management 

not understanding the system which produced single-period 

these absences. Based upon this theory, management 

preformed systematic operations to define the system. 

Whereas, in the first problem, the special causes of 

variation had to be eliminated, in the second problem, the 

common causes of variation had to be narrowed. This was 

accomplished by systematically probing the cause of the 

variation in the system and using methods to reduce it. 
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CHAPTER 5 

SUMMARY, CONCLUSIONS, RECOMMENDATIONS 

In this chapter the process used to solve the 

attendance problem is summarized. Conclusions based upon 

the use of the Systems Application Model and the three 

research questions are stated. Recommendations on the use 

of statistical Process Control by educational administrators 

are made. Finally, suggestions for further study of 

statistical Process Control, based upon profound knowledge 

are offered. 

Summary 

The purpose of this study was to determine whether a 

theory of management guided by the elements of profound 

knowledge and made operational by statistical Process 

control was feasible for use by a school principal to 

strengthen school processes. To determine this, a Systems 

Application Model was used to enable the researcher, through 

the use of the continuous improvement cycle and the problem

solving cycle, to use process tools in solving an attendance 

problem. 

The study began by defining the problem. Was the 

system that produced the single-period unexcused absences 

part of a common cause system? A p control chart for 
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attributes was plotted for a 51-day period. The chart 

showed that the system was producing special causes of 

variation on four Fridays. Therefore, the mean average of 

students ditching was not part of a common cause system. 

The data indicated that the root cause of the variation in 

the system was a special activity period held on Friday. 

Theories from the people who worked "in the system were 

proposed. The educational administrator (principal), 

working as a process manager, structured the theory building 

during a brainstorming session. An Ishikawa diagram was 

developed to look for root causes of the instability of the 

system. Once the theory was proposed, it was tested in 

several ways. A check sheet was used to match activity 

periods and non activity periods, a Pareto diagram was 

developed to determine whether the Friday percentage of 

single-period unexcused absences during the activity period 

was significant, and a process deployment flow chart was 

drawn to sequence the interaction of the roles and tasks in 

the attendance process during the activity period. The 

check sheet evidenced a Friday problem when there was an 

activity period. The Pareto analysis evidenced that the 

activity period accounted for a significant percentage of 

the problem. The process deployment flow chart identified 

the breakdown point in the attendance recording process 

during the activity period. New procedures were then 
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established and charted. For the next five weeks, the 

system was monitored and found to be stable and, therefore, 

predictable. The new procedures were standardized. Using 

the continuous improvement loop in the systems application 

model, defining the problem began again. 

The second problem was to reduce the amount of common 

cause variation in the system. To do this, the sources of 

common causes of variation had to identified. To identify 

the sources of common variation in the system, students were 

interviewed and asked why they were charged with a single

period unexcused absence on the Par 11 printout form. Their 

responses were recorded on a check sheet and verified with 

school personnel. School personnel were then interviewed to 

determine why they had recorded a single-period unexcused 

absence when the student was not ditching. From the 

interviews, it was learned that a number of process errors, 

which were the result of management not working on and 

constantly monitoring the system, occurred. The process 

manager then met with the people who worked in the system 

and created a process flow deployment chart to identify the 

interaction of people in the process and the tasks. New 

procedures, based upon new understandings, were developed. 

The system was then monitored using a check sheet to 

identify further sources of variation. A run chart was used 

to record day-to-day variation. From the run chart, a 



control chart was created. At the end of the year, the 

control chart showed that the system was producing a mean 

variation of 7% proportion defective in single-period 

unexcused absences. In November, the mean variation had 

been 11.6%. 

Figure 26 flow charts the first and second problems. 
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The chart "flows" the viewer through the two continual 

improvement loops. The first loop solves the problem of 

special cause variation. It does this so that the second 

problem of reducing the common cause variation can be 

addressed. The second loop "flows" the viewer through the 

process of narrowing the variation. 

Conclusions 

Conclusions are based upon the three research 

questions. 

1. Can statistical Process Control, guided by 

profound knowledge, be used in a school 

setting to solve school problems? 

statistical Process Control, guided by profound 

knowledge, can be used in a school setting to solve school 

problems. The principal, as process manager, used 

statistical Process Control, guided by profound knowledge, 

to solve the attendance problem. First, the special causes 

of variation in the attendance system were systemically 

found and eliminated. Second, the common causes of 
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Systems Application Model for Strengthening School Processes 
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Figure 26, continued 

CONTINUOUS PROBLEII SOLVING 
IIlPROVEIlENT CYCLE 
CYCLE 

PLAN 
I , 

ANAL YZE DATA TO 
ASSESS 

VARIATION 
IN SYSTEII 

""AT ARE THE 
RESUl TS OF THE 

OATA 
COllECTION! 

I , 
WHAT CONCLUSIONS 

CAN BE DRAWN 
A80UT THE 

VARIATION IN THE 
SYSTElll 

IHOUT-FiRS1 
CYCLE 

INPIIT-SECONO 
CYCLE 

PROCESS 
TOOLS 
USED 

t-----------------------.,KONTROL CHART 

P • 12.1 
ueL • 17.:: 

-t lCl • T. 1 

I , 
CASE • PROBlEIl 

SPECIAL CAUSE 
-t VARIATION ON 

FRIDAYS AND WIDE 
VARIATION 

, 
VARIATION IN 
SYSTEII DUE TO 

35 SYSTEII ERRORS. 
6 LATES AND a 

SPUAS. 

I , 
CAUSES OF 

VARIATION DUE 
TO ERRORS IN THE 

PROCESS OF 
RECORDING 

ATTENDANCE 

OUTPUT 
FIRST 
CYC~E 

177 

OUTPUT 
SECONO 
CYCLE 
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variation were systemically found and narrowed. Deming's 

(1986) theories about the integration of people, knowledge, 

variation, and systems to solve organizational problems 

were very useful in understanding how systems were composed 

of wholes which contained interacting parts. Using the 

theory of people, the principal was able to use the 

expertise of the people in the system to make predictions 

about the special and common causes of variation. Using the 

theory of knowledge, their predictions about the cause of 

the problems proved to be correct. Using the theory of 

variation led to an understanding of how special causes of 

variation had to be eliminated to make the process stable 

and predictable. Using the theory of systems, the system 

was approached from the perspective that any change in the 

system could only result from a study of the interaction of 

the activities in the system. It was concluded that 

understanding the interaction of the four elements of 

profound knowledge led to the solution to the school 

problem. 

2. Can an understanding of statistical Process 

Control improve the way in which school 

problems are assessed and lead to continuous 

improvement of school processes? 

An understanding of statistical Process Control can 

improve the way in which school problems are assessed and 
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lead to continuous improvement. Schools have few strategies 

for assessing whether their processes are working. 

statistical process tools are useful for informing 

principals whether the way a particular system is designed 

is working. Apparent differences in the performance of the 

people in the system can arise entirely from the action of 

the system that they work in, not from the people themselves 

(Deming, 1986). The use of the systems application model 

showed that new knowledge, driven by data and interpreted 

with the use of process tools could to help improve and 

strengthen school processes. A number of process tools were 

useful: control charts studied the kind of variation in the 

system, Ishikawa diagrams identified the root causes of 

variation, Pareto diagrams indicated whether proposed 

theories had a significant effect on the variation, flow 

charts established the relationships and interactions among 

the people in the process and the tasks they performed, run 

charts monitored the process and converted the data from the 

process into control charts, and check sheets gathered 

primary data in a systematic way. Tribus (1990) stated that 

improving processes had to be based on more than putting 

ideas in a suggestion box. It must be based on the use of 

data from the system. statistical Process Control 

contributed these tools so that day-to-day monitoring could 

be accomplished. 
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What was paramount to the success of statistical 

Process Control was the theory of profound knowledge. From 

a parts perspective, it would have been concluded that a 

certain teacher on a particular day had made the mistakes 

and should be reprimanded. However, the same problem would 

appear again and again with other teachers. Fighting fires 

would have continued because it was.not understood how 

variables in the process influenced other variables. With 

an understanding of how statistical Process Control was make 

operational, the system could continue to improve. It was 

concluded that statistical Process Control could be used to 

improve a system continually through the use of the people 

who work in the system and through the use of process tools 

to evaluate, analyze, and interpret data from the system. 

3. Can an understanding of profound knowledge 

lead to a paradigm shift in the way 

principals view the system they work on? 

An understanding of profound knowledge can lead to a 

paradigm shift in the way principals view the system they 

work on. As a result of integrating theories of people, 

systems, variation, and knowledge, there was a paradigm 

shift in the way the principal viewed the system. 

Originally the principal had viewed the attendance problem 

from a parts perspective. That is, when something went 

wrong in the system, the principal blamed the teachers for 



the system not working. If the teachers improved, the 

principal believed the system would function correctly 

again. 
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Improving the parts had resulted in a band-aid solution 

to the problems. As soon as the principal thought the 

problem had been solved, it began to recur. Using Deming's 

(1986) theory, the principal began to focus on the 

interaction of elements within the system. People were a key 

element, but not the only one. The principal concluded that 

the interaction of the teachers with the design of the 

system was the problem that needed to be worked on. The 

principal who had designed the system. From this 

perspective, the principal had to redesign the system so 

that it would accomplish the aim of recording attendance to 

reflect accurately where students were at a given time. 

Improving the design of the system improves the system as a 

whole and integrates its parts. It was concluded that the 

use of profound knowledge led to a paradigm shift in the way 

the principal viewed the system. 

In conclusion, by using profound knowledge as a 

foundation for statistical Process Control, the principal, 

as process manager, was able to locate the controllable 

factors in the process which influenced the number of 

defective parts. Teams were used to create synergy--the 

power of people to attain ideas that would not be attained 
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individually--and the defective parts were identified. 

Tools were used to collect and analyze data to verify and 

support theories regarding the causes of problems. Tasks 

were examined to see how processes worked together. The 

goal was to find the root causes of problems, be able to 

verify these causes, and plan a course of action that would 

lead to a path of continual improvement. The goal was not 

to blame parts in the whole but to study the whole in 

relationship to the parts. The goal was to collect data on 

the processes and see how the system reacted to changes in 

the process variables. The goal was not quick returns but 

long-term improvement. 

Recommendations on the Use of statistical 
Process Control for the Educational Administrator 

The first recommendation is that statistical Process 

Control, based upon an understanding of profound knowledge 

be used to strengthen school processes. However, it is 

emphasized that statistical Process Control cannot be used 

in the absence of understanding profound knowledge. 

Deming's (1986) management theory is not a prescription. It 

is a way of understanding how organizations work. 

statistical Process Control can only be made operational 

through an understanding of the components in a system which 

need to communicate and cooperate with one another. This 



can only be accomplished through knowledge of the four 

elements of profound knowledge. 
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The second recommendation is that administrators 

exercise patience in first using Statistical Process 

Control. Using statistical Process Control methods and 

techniques takes a great deal of time, something educational 

administrators lack. According to Mitzberg (cited in Hoy & 

Miskel, 1978), educational leaders assume a number of roles 

in a given day, thereby limiting the amount they may 

allocate to anyone problem. Understanding a school system 

and knowing how to use the process tools are very time

consuming; however, as Deming(1986) concluded, we must take 

the time to make a long term investment in education. The 

use of statistical Process Control in educational 

administration strengthens the school process and should not 

be abandoned because of the initial time commitment 

required. 

Suggestions for Further study 

Further study is needed in two areas. First, 

statistical Process Control as a movement in education has a 

human dimension which needs further study. statistical 

Process Control has its roots in statistical control, 

quality control, and group problem solving, while primary 

focus is on collecting and analyzing data to help make 

better decisions. Further study is needed as to determine 
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how faculty, staff, students, and community members working 

together can be involved in strengthen school processes by 

using statistical Process Control based upon a theory of 

profound knowledge. 

Second, further study is needed to assess how other 

business tools could be used in a school setting to improve 

school processes. The six tools used in this study are 

basic process tools. In addition to these tools, there are 

statistical and management tools which might prove useful to 

schools (Bendell et al., 1993; Bhote, 1991; Brassard, 1989; 

Byrnes et al., 1992; Juran, 1989, 1985; Scholtes, 1988). 

Further study is needed to discover as to how these tools 

might benefit educational administration. 



APPENDIX A 

PRESENTATION OF DATA: 

SINGLE-PERIOD UNEXCUSED ABSENCES FROM 9/8/92-5/13/93 

CHECK SHEET FOR FRIDAY VARIATION 

PERIOD-BY-PERIOD SINGLE-PERIOD UNEXCUSED ABSENCES, 
9/11/92, 10/16/92, 10/30/92, 11/15/92, 11/20/92 
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CHECK SHEET OF RESULTS OF STUDENT AND FACULTY INTERVIEWS 

ROOT CAUSES OF STUDENTS BEING INCORRECTLY RECORDED 
AS HAVING SINGLE-PERIOD UNEXCUSED ABSENCES 

CHECK SHEET OF RESULTS OF DATA COLLECTION OF SYSTEM ERRORS 



Table 1. 

:I Id 

Single-Period Unexcused Absences From 9/8/92-
5/13/93 

Inspec:ed Oe,ec:ive P(::) C~use 

............... -_ .. -............................. -- ........... _ .. _-_ ...... _._ .. -_ ..................... __ ........................ - .................. 

1 T98 361 38 10.53 

2 OJ 388 42 10.32 

3 H 404 30 7.:.3 

4 F 377 61 16.18 

11914 365 32 8.iT 

6 T 391 ,-
-~ 11.00 

7 OJ 392 32 8.16 

8 H 395 39 9.37 

9 F 394 .. 7 11.93 

10 H921 361 33 9.14 

11 T 382 39 10.21 

12 OJ 390 50 12.82 

13 H 401 54 13.47 

14 F 408 55 13.48 

15 H928 376 39 10.37 

16 T 393 45 11.45 

17 OJ 394 40 10.15 

18 391 52 13.30 

19 351 38 10.83 

20 Hl05 303 32 10.56 

21 T 340 52 15.29 

22 OJ 381 48 12.60 

23 391 36 9.21 

24 352 55 15 .. ~2 

25 HI012 336 28 8.33 

26 T 380 31 8.16 

27 II 367 38 10.35 

28 H 398 32 8.04 

29 F 352 65 18.47 

30 Hl019 349 50 14.33 

31 T 358 44 12.29 

32 II 381 52 13.65 

33 H 386 45 11.66 

34 F 364 60 16.48 

35 HI026 355 57 16.06 

36 T 361 46 12.74 

37 OJ 368 57 15.49 

38 H 386 45 11.66 

39 F 355 70 19.72 

40 H112 328 25 7.62 

41 T 330 44 13.33 

42 1/ 357 40 11.20 
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Table 1, continued 
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az , 394 :16 9. " 
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B7 ~ 397 45 II.D 

BB ><Z/, 166 19 10 • .16 

59 l6B 12 4.00 

90 'J 362 :16 9.94 

91 • 361 31 B.59 

92 ,'UB ,,5 41 Il.~ 

93 3BO 55 14.47 

94 v 363 27 7 ... 

~ • lB6 T7 9.59 

96 , 357 :16 10.DB 

97 12116 360 35 9.72 

9B v :167 ~ "." 
99 X 3M 27 6.96 

100 , :167 49 13.35 

10' ><Z/ZZ 35B Z9 B.IO 

102 1 m 42 11.26 
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Table 1, continued 

103 \I 374 44 11.76 

104 H 380 35 9.21 

105 375 55 14.67 

106 "3/1 352 30 8.52 

107 364 36 9.89 

108 \I 358 44 12.29 

109 H 368 28 7.61 

110 F 349 47 13.47 

111 M3/8 354 36 10.17 

112 T 368 40 10.87 

113 \I 387 28 7.24 

114 H 384 28 7.29 

115 359 37 10.31 

116 )43115 371 38 10.24 

117 T 393 32 B.14 

118 \I 379 32 8.44 

119 H 382 32 8.38 

120 F 372 33 B.87 

121 "3122 31.2 13 3.80 

122 T 360 27 7.50 

123 \I 373 35 9.38 

124 H 382 22 5.76 

125 F 390 21 5.38 

126 H.3129 371 13 3.50 

127 T 389 1.2 10.80 

128 \I 388 26 6.70 

129 H 389 21 5.40 

130 M4/12 347 16 4.61 

131 T 370 19 5.14 

132 1/ 358 32 8.94 

133 381 16 4.20 

134 357 27 7.56 

135 "4/19 369 9 2.44 

136 T 375 26 6.93 

137 \I 32B 20 6.10 

138 H 323 21 6.50 

139 H4/26 323 25 7.74 

140 324 25 7.72 

141 \I 326 36 11.04 

142 H 345 31 8.99 

143 F 330 18 5.45 

144 "5/3 296 24 8.11 

145 305 21 6.89 

146 \I 297 21 7.07 

147 H 309 30 9.71 

148 F 293 27 9.21 

149 "SIlO 289 19 6.57 

150 T 319 26 8.15 

151 \I 311 29 9.32 

152 M 314 15 4.78 
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Table 2. Check Sheet for Friday Variation. 

Date Frequency Proportion AP/NAP In Not In 
of SPUA Defective Control Control 

9/11 61 16.2 AP X 

9/18 47 11. 9 NAP X 

9/25 55 13.5 NAP X 

10/2 38 10.8 NAP X 

10/9 55 15.6 NAP X 

10/16 65 18.5 AP X 

10/23 60 16.5 NAP X 

10/30 70 19.7 AP X 

11/6 49 13.5 NAP X 

11/13 71 19.3 AP X 

11/20 67 18.4 AP X 



Table 3. 

~ Category 

1 ~C7:VIiY 

2 ?ERIOO2 

3 PERIOD' 
I. PER!OD6 

?EiHCD 3 
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Period-by-Period Single-Period Unexcused Absences 
9/11/92, 10/16/92, 10/30/92, 11/15/92, and 
11/20/92. 

Un,. Cos~ ~otal 9f11F 10/16F 10/30F ~1 113F 1~/20F 

160 ::0 32 29 29 ~., 

51 1:; ~O l' 12 
28 5 7 10 

27 S 4 .; 6 3 

68 5 14 17 15 ~7 

Totals' 331. 61 65 70 7~ 07 il 
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Table 4. Check Sheet of Student and Faculty Interviews. 

No. Were If not, reason Ver- Reason by Vari-
You for Single if- Faculty, able 
Ditch Period icat- Staff, 
ing? Unexcused ion Administrator 

Absence (SPUA) for SPUA 

1. No Was in the Y Media S 
media center. Specialist: 
Did not check Student was 
with assigned there. I 
teacher. thought his 

teacher had 
taken his 
attendance. 

2. No Went to career Y Career S 
center. Did Specialist: 
not check with We have a 
assigned sign-in sheet 
teacher. for students, 

but we don't 
always 
monitor who 
comes in. 
That's the 
secretary's 
job, but 
she's 
sometimes 
busy doing 
other things. 

3. No Late to school. N . L 
Did not check 
into the 
office. Did not 
check into the 
SAC office. 
Did not know 
that I was 
supposed to 
check in there. 



Table 4, continued 

No. 

4. 

5. 

6 . 

7. 

Were 
You 
Ditch 
ing? 

No 

No 

No 

No 

If not, reason 
for Single 
Period 
Unexcused 
Absence (SPUA) 

Went to see the 
Athletic 
Director. 

Was sitting in 
the wrong seat 
when the sub 
took 
attendance. 

Was with Phil 
at Skills 
Center. 

Went to work. 
I didn't know 
that I should 
check out 
through the 
office 

Ver
if
icat
ion 

y 

y 

y 

y 

Reason by 
Faculty, 
Staff, 
Administrator 
for SPUA 

Athletic 
Director: I 
didn't ask 
him for a 
pass. But he 
was with me. 
We had to 
discuss 
Friday's game 
and his 
eligibility. 

Teacher: The 
sub left me a 
note that he 
refused to 
sit in his 
assigned seat 
so I know 
that he was 
here. 

Voc. Driver: 
She was here. 
But I thought 
her teacher 
took her 
attendance 
before she 
came to see 
me. 

Work-site 
supervisor: 
Was here on 
time. 
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Vari
able 

S 

S 

S 

S 
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Table 4, continued 

No. Were If not, reason Ver- Reason by Vari-
You for Single if- Faculty, able 
Ditch Period icat- Staff, 
ing? Unexcused ion Administrator 

Absence (SPUA) for SPUA 

8. No Went home. Y Office Sec: S 
Received a call Did receive 
that the baby call. Did 
was siGk. So I not remind 
had to leave. her to check 

out. 

9. No Was in y Detention S 
detention. Officer: 

Forgot to let 
the teacher 
know he was 
sent here. 

10. No Checked out. Y SAC S 
secretary: I 
didn't see 
him, but it's 
possible. It 
gets very 
busy around 
here. 
It's not in 
the book. 

11. No Had to go home. N S 
Did not check 
out. 
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Table 4, continued 

No. Were If not, reason Ver- Reason by Vari-
You for Single if- Faculty, able 
Ditch Period icat- Staff, 
ing? Unexcused ion Administrator 

Absence (SPUA) for SPUA 

12. No Baby was sick. N S 
Came late. Went 
to clinic.If I 
went to the SAC 
office, I would 
have been late 
to class, and 
the teacher 
would have 
marked me 
unexcused. 

13. Yes Ditched. D 
Wanted to hang 
out. 

14. No Suspended Y Vice S 
Principal: I 
forgot to let 
the 
attendance 
office know 
or his 
teachers. 

15. No Was with you Y Principal: I S 
(the principal) forgot to let 

his teacher 
know he was 
with me. 

16. No In La Frontera Y Staff Member: S 
program He was here. 

He needed to 
talk to me. 
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Table 4, continued 

No. Were If not, reason Ver- Reason by Vari-
You for Single if- Faculty, able 
Ditch Period icat- Staff, 
ing? Unexcused ion Administrator 

Absence (SPUA) for SPUA 

17. No Was in group Y Counseling S 
Secretary: 
She was in 
group. I 
don't know 
how I missed 
her. She 
might have 
come to the 
other door 
and went 
directly to 
her session. 

18. No Dropped that Y Attendance S 
class clerk 

(response for 
making 
changes on 
the 
schedule) : I 
haven't 
received a 
drop notice 
from 
counseling. 

19. Yes Ditched N D 

20. No Late. Did not N L 
check in. 



Table 4, continued 

No. 

21. 

22. 

23. 

24. 

Were 
You 
Ditch 
ing? 

No 

No 

No 

No 

If not, reason 
for Single 
Period 
Unexcused 
Absence (SPUA) 

Went to see the 
counselors 

Was driving 
with teacher. 

Was in time out 

Ver
if
icat
ion 

y 

y 

y 

Teacher kept me Y 
in class 

Reason by 
Faculty, 
Staff, 
Administrator 
for SPUA 

Counselor: 
She was here. 
We sent the 
list of 
students late 
to the 
attendance 
office. 

Teacher: She 
was with me. 
Thought I had 
turned the 
attendance 
into the 
office. 

Teacher: Took 
attendance 
late. Forgot 
that I send 
him to time 
out. 

Teacher: 
Sorry. He 
was with me. 
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Vari
able 

S 

S 

S 

S 



Table 4, continued 

No. 

25. 

26. 

27. 

28. 

29. 

Were 
You 
Ditch 
ing? 

No 

No 

Yes 

No 

No 

If not, reason 
for Single 
Period 
Unexcused 
Absence (SPUA) 

Was being 
tested by 
psychologist. 

Was on field 
trip. Name was 
in bulletins 

Ditched 

Was in media 
center. 
Teacher knew. 

Ver
if
icat
ion 

y 

y 

N 

y 

Baby sick. N 
Carne late. 
Forgot to check 
in. 

Reason by 
Faculty, 
Staff, 
Administrator 
for SPUA 

Psychologist: 
The main 
office got 
him between 
classes. I 
never thought 
about his 
attendance. 

Teacher: I 
did not check 
the bulletin. 
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Vari
able 

S 

S 

D 

Teacher: I S 
sent him to 
media center. 
Forgot I did 
that when I 
took 
attendance. 
Media 
Specialist 
Response -
Student was 
there. I 
thought his 
teacher had 
taken his 
attendance. 

L 
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Table 4, continued 

No. Were If not, reason Ver- Reason by Vari-
You for Single if- Faculty, able 
Ditch Period icat- Staff, 
ing? Unexcused ion Administrator 

Absence (SPUA) for SPUA 

30. No Was driving Y Teacher: I S 
with Mr. C. did record 

her as being 
here. 

3l. No Was in media Y Media S 
center. Didn't Specialist: 
tell teacher. Thought she 

had a pass. 

32. No Late. Forgot N L 
to check in. 

33. Yes Was here. N Teacher: D 
Teacher made a Don't 
mistake. remember. 

34. No I was helping Y Principal: S 
with you. I Didn't let 
thought you teacher know. 
took care of my 
attendance. 

35. Yes That class was N D 
boring. I was 
walking around. 

36. Yes I was there. N Teacher: I'm D 
sure he was 
absent. 

37. No Went to see the Y Counselor: It S 
counselor. was an 

emergency. 
His 
attendance 
was not 
important. 
Didn't have 
time to 
contact the 
teacher. 
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Table 4, continued 

No. Were If not, reason Ver- Reason by Vari-
You for Single if- Faculty, able 
Ditch Period icat- Staff, 
ing? Unexcused ion Administrator 

Absence (SPUA) for SPUA 

38. No Being tested. Y Staff member: S 
Had pass. Student being 

L.A.S. 
tested. 

39. No Being tested. Y Staff Member: S 
Did not have Student being 
pass but saw my L.A.S. 
name in the tested. 
bulletin. 

No. Were If not, reason Ver- Reason by Vari-
You for Single if- Faculty, able 
Ditch Period icat- Staff, 
ing? Unexcused ion Administrator 

Absence (SPUA) for SPUA 

40. Yes Went home. N D 

41. No Late so didn't N L 
go to class. 

42. No With that La Y Staff member: S 
Frontera lady. Don't know 

attendance 
procedures. 

43. No Had group. Y Counseling S 
Secretary: 
Group leader 
is supposed 
to give me a 
list of 
students. 

44. Yes Ditched N D 

45. No Went to see Y Voc. Coord: I S 
Phil knew he was 
(Voc Coord) . out of class, 

but it was 
important. 
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Table 4, continued 

No. Were If not, reason Ver- Reason by Vari-
You for Single if- Faculty, able 
Ditch Period icat- Staff, 
ing? Unexcused ion Administrator 

Absence (SPUA) for SPUA 

46. No With the A.D. Y Athletic S 
Director: 
Needed his 
uniform 

47. No Had a pass to Y Career Spec: S 
go to career We have a 
center sign in sheet 

for students, 
but we don't 
always 
monitor who 
comes in. 
That's the 
secretary's 
job, but 
she's 
sometimes 
busy doing 
other things. 

48. No Late N L 

49. No In detention Y Staff Member: S 
Forgot to 
turn the list 
in to the 
attendance 
office. 



206 

Table s. Root Causes of Students Being Incorrectly Recorded 
as Having Single-period Unexcused Absences. 

No. 

1. 

2. 

3. 

If not ditching, 
reason for SPUA 

Was in the media 
center. Did not 
check with 
assigned 
teacher. 

Went to career 
center. Did not 
check with 
assigned 
teacher. 

Late to school. 
Did not check 
into the office. 
Did not check 
into the SAC 
office. Did not 
know that I was 
supposed to 
check in there. 

Reason by 
Faculty, 
Staff, Adm. 
for SPUA 

Media 
Specialist: 
Student was 
there. I 
thought his 
teacher had 
taken his 
attendance. 

Career 
Specialist: 
We have a 
sign-in sheet 
for students 
but we don't 
always 
monitor who 
comes in. 
That's the 
secretary's 
job but she's 
sometimes 
busy doing 
other things. 

Problem 

Student did not 
have a pass. 
Media Specialist 
did not ask for 
pass. 

Consistent 
procedures for 
student 
attendance in 
the career 
center need to 
be established 
by the personnel 
working there. 

Students need to 
be reminded that 
if they are late 
to school, they 
must check into 
the SAC Office. 



Table 5, continued 

No. 

4 . 

5. 

6 . 

7. 

If not ditching, 
reason for SPUA 

Went to see the 
athletic 
director. 

Was sitting in 
the wrong seat 
when the sub 
took attendance. 

Was with Phil at 
Skills Center. 

Went to work. 
I didn't know 
that I should 
check out 
through the 
office. 

Reason by 
Faculty, 
Staff, Adm. 
for SPUA 

Athletic 
Director: I 
didn't ask 
him for a 
pass. But he 
was with me. 
We had to 
discuss 
Friday's game 
and his 
eligibility. 

Teacher: The 
sub left me a 
note that he 
refused to 
sit in his 
assigned seat 
so I know 
that he was 
here. 

Voc. Driver: 
She was here. 
But I thought 
her teacher 
took her 
attendance 
before she 
came to see 
me. 

Work-site 
supervisor: 
Was here on 
time. 

Problem 

Student did not 
have a pass. 
Athletic 
Director did not 
ask for pass. 

Students need to 
be reminded that 
they are 
responsible for 
their attendance 
when there is a 
substitute in 
the classroom. 

Students who are 
checked out of 
school are 
checked out 
through the SAC 
Office. 

Students who go 
to work need to 
check out 
through the SAC 
Office. 
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Table 5, continued 

No. 

8. 

9 . 

10. 

11. 

12. 

If not ditching, 
reason for SPUA 

Went home. 
Received a call 
that the baby 
was sick. So I 
had to leave. 

Was in 
detention. 

Checked out. 

Had to go home. 
Did not check 
out. 

Baby was sick. 
Came late. Went 
to clinic. If I 
went to the SAC 
office, I would 
have been late 
to class, and 
the teacher 
would have 
marked me 
unexcused. 

Reason by 
Faculty, 
Staff, Adm. 
for SPUA 

Office Sec: 
Did receive 
call. Did 
not remind 
her to check 
out. 

Detention 
Officer: 
Forgot to let 
the teacher 
know he was 
sent here. 

SAC 
secretary: I 
didn't see 
him, but its 
possible. It 
gets very 
busy around 
here. 
It's not in 
the book. 

Problem 

Students need to 
be reminded 
about check-out 
procedures. 

Procedures for 
students in 
detention not 
clear. 

Traffic control 
patterns need to 
be reviewed. 

Students need to 
be reminded 
about check out 
procedures. 

Decision needs 
to be made about 
students who 
have valid 
reasons for 
being late being 
admitted to 
class. 
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Table 5, continued 

No. If not ditching, 
reason for SPUA 

13 . Di tched. Wanted 
to hang out. 

14. 

15. 

16. 

Suspended 

Was with you 
(the principal) . 

In La Frontera 
program. 

Reason by 
Faculty, 
Staff, Adm. 
for SPUA 

Vice 
Principal: I 
forgot to let 
the 
attendance 
office know 
or his 
teachers. 

Principal: I. 
forgot to let 
his teacher 
know he was 
with me. 

Staff Member: 
He was here. 
He needed to 
talk to me. 

Problem 

Procedures need 
clarification 
regarding who is 
responsible for 
the attendance 
of the student 
who is not in 
class. 

Procedures need 
clarification 
regarding who is 
responsible for 
the attendance 
of the student 
who is not in 
class. 

Procedures need 
clarification 
regarding who is 
responsible for 
the attendance 
of the student 
who is not in 
class. 
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Table S, continued 

No. 

17. 

18. 

If not ditching, 
reason for SPUA 

Was in group. 

Dropped that 
class. 

19. Ditched 

20. Late. Did not 
check in. 

Reason by 
Faculty, 
Staff, Adm. 
for SPUA 

Counseling 
Secretary: 
She was in 
group. I 
don't know 
how I missed 
her. She 
might have 
corne to the 
other door 
and went 
directly to 
her session. 

Attendance 
clerk 
(responsible 
for making 
changes on 
the 
schedule): I 
haven't 
received a 
drop notice 
from 
counseling. 

Problem 

Consistent 
procedures for 
student 
attendance in 
the counseling 
office need to 
be established 
by the personnel 
working there. 

Coordination 
between the 
counseling 
department and 
the attendance 
office needs 
refinement. 

Students need to 
be reminded that 
if they are late 
to school, they 
must check into 
the SAC Office. 
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Table 5, continued 

No. 

21. 

22. 

23. 

24. 

If not ditching, 
reason for SPUA 

Went to see the 
counselors. 

Was driving with 
teacher. 

Was in time out. 

Teacher kept me 
in class. 

Reason by 
Faculty, 
Staff, Adm. 
for SPUA 

Counselor: 
She was here. 
We sent the 
list of 
students late 
to the 
attendance 
office. 

Teacher: She 
was with me. 
Thought I had 
turned the 
attendance 
into the 
office. 

Teacher: Took 
attendance 
late. Forgot 
that I send 
him to time 
out. 

Teacher: 
Sorry. He was 
with me. 

Problem 

A reminder needs 
to be made to 
faculty and 
staff that late 
attendance has 
repercussions. 

Consistent 
procedures for 
student 
attendance by 
the driver's ed 
teacher need to 
be established. 

Teachers need to 
be reminded of 
what kinds of 
errors to be 
aware of when 
taking 
attendance. 

Procedures need 
clarification 
regarding who is 
responsible for 
the attendance 
of the student 
who is not in 
class. 
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Table 5, continued 

No. 

25. 

26. 

If not ditching, 
reason for SPUA 

Was being tested 
by the 
psychologist. 

Was on field 
trip. Name was 
in bulletin. 

27. Ditched 

28. Was in media 
center. Teacher 
knew. 

Reason by 
Faculty, 
Staff, Adm. 
for SPUA 

Psychologist: 
The main 
office got 
him between 
classes. I 
never thought 
about his 
attendance. 

Teacher: I 
did not check 
the bulletin. 

Teacher: I 
send him to 
media center. 
Forgot I did 
that when I 
took 
attendance. 
Media 
Specialist 
Response -
Student was 
there. I 
thought his 
teacher had 
taken his 
attendance. 

Problem 

Procedures need 
clarification 
regarding who is 
responsible for 
the attendance 
of the student 
who is not in 
class. 

Procedures need 
clarification 
regarding who is 
responsible for 
the attendance 
of the student 
who is not in 
class. 

Procedures need 
clarification 
regarding who is 
responsible for 
the attendance 
of the student 
who is not in 
class. 
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Table 5, continued 

No. 

29. 

30. 

31. 

32. 

33. 

34. 

If not ditching, 
reason for SPUA 

Baby sick. Came 
late. Forgot to 
check in. 

Was driving with 
Mr. C. 

Was in media 
center. Didn't 
tell teacher. 

Late. Forgot to 
check in. 

Was here. 
Teacher made a 
mistake. 

I was helping 
you. I thought 
you took care of 
my attendance. 

Reason by 
Faculty, 
Staff, Adm. 
for SPUA 

Teacher: I 
did record 
her as being 
here. 

Media 
Specialist: 
Thought she 
had a pass. 

Teacher: 
Don't 
remember. 

Principal: 
Didn't let 
teacher know. 

Problem 

Students need to 
be reminded that 
if they are late 
to school, they 
must checked 
into the SAC 
Office. 

Procedures need 
clarification 
regarding who is 
responsible for 
the attendance 
of the student 
who is not in 
class. 

Passes need to 
be asked for by 
personnel. 

Students need to 
be reminded that 
if they are late 
to school, they 
must checked 
into the SAC 
Office. 

Procedures need 
clarification 
regarding who is 
responsible for 
the attendance 
of the student 
who is not in 
class. 
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Table 5, continued 

No. If not ditching, 
reason for SPUA 

35. That class was 
boring. I was 
walking around. 

36. 

37. 

38. 

39. 

I was there. 

Went to see the 
counselor. 

Being tested. 
Had pass. 

Being tested. 
Did not have 
pass but saw my 
name in the 
bulletin. 

Reason by 
Faculty, 
Staff, Adm. 
for SPUA 

Teacher: I'm 
sure he was 
absent. 

Counselor: It 
was an 
emergency. 
His 
attendance 
was not 
important. 
Didn't have 
time to 
contact the 
teacher. 

Staff member: 
Student being 
L.A.S. 
tested. 

Staff Member: 
Student being 
L.A.S. 
tested. 

Problem 

Procedures need 
clarification 
regarding who is 
responsible for 
the attendance 
of the student 
who is not in 
class. 

Procedures need 
clarification 
regarding who is 
responsible for 
the attendance 
of the student 
who is not in 
class. 

Procedures need 
clarification 
regarding who is 
responsible for 
the attendance 
of the student 
who is not in 
class. 
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Table 5, continued 

No. 

40. 

41. 

42. 

43. 

If not ditching, 
reason for SPUA 

Went home. 

Late so didn't 
go to class. 

With that La 
Frontera lady. 

Had group. 

44. Ditched 

45. Went to see Phil 
(Voc Coord.) . 

Reason by 
Faculty, 
Staff, Adm. 
for SPUA 

Staff member: 
Don't know 
attendance 
procedures. 

Counseling 
Secretary: 
Group leader 
is supposed 
to give me a 
list of 
students. 

Voc Coord: I 
knew he was 
out of class, 
but it was 
important. 

Problem 

Students need to 
be reminded that 
if they leave 
school, they 
must check out 
at the SAC 
Office. 

Students need to 
be reminded that 
if they are late 
to school, they 
must checked 
into the SAC 
Office. 

Procedures need 
clarification 
regarding who is 
responsible for 
the attendance 
of the student 
who is not in 
class. 

Procedures need 
clarification 
regarding who is 
responsible for 
the attendance 
of the student 
who is not in 
class. 

Procedures need 
clarification 
regarding who is 
responsible for 
the attendance 
of the student 
who is not in 
class. 
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Table 5, continued 

No. 

46. 

47. 

48. 

49. 

If not ditching, 
reason for SPUA 

With the A.D. 

Had a pass to go 
to career 
center. 

Late 

In detention. 

Reason by 
Faculty, 
Staff, Adm. 
for SPUA 

Athletic 
Director: 
Needed his 
uniform. 

Career Spec: 
We have a 
sign in sheet 
for students, 
but we don't 
always 
monitor who 
comes in. 
That's the 
secretary's 
job, but 
she's 
sometimes 
busy doing 
other things. 

Staff Member: 
Forgot to 
turn the list 
in to the 
attendance 
office. 

Problem 

Procedures need 
clarification 
regarding who is 
responsible for 
the attendance 
of the student 
who is not in 
class. 

Consistent 
procedures for 
student 
attendance in 
the career 
center need to 
be established 
by the personnel 
working there. 

Students need to 
be reminded that 
if they are late 
to school, they 
must check out 
at into the SAC 
Office. 

Procedures need 
clarification 
regarding who is 
responsible for 
the attendance 
of the student 
who is not in 
class. 
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Table 6. Check Sheet of Results of Data Collection of 
System Errors. 

Date System Late Ditched 

4/19/03 4 3 0 

4/20/93 8 0 4 

4/21/93 4 1 8 

4/22/93 10 1 6 
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