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CHAPTER 1. INTRODUCTION

In recent years manufacturing industries in the United States (US) have faced
stiff competition from foreign manufacturers. Two key issues, productivity and
quality, face organizations trying to survive, compete, and mal'(e a profit in an
increasingly complex world market. Productivity is crucial because it measures how
well the organization operates. Quality is vital because it is demanded by consumers
who are growing more and more sophisticated each year.

We are living in the "Age of Quality" with everyone wanting to "do quality"
and to work quality into every aspect of business. The names Deming, Juran, and
Crosby are often devoutly cited in the literature about quality and productivity
(Compton, 1992). Their methods for quality improvement have influenced many
organizations throughout the business world.

In 1988, the United States Department of Commerce initiated the Malcolm
Baldrige National Quality Award to recognize American companies that were doing
an exceptional job providing quality services and products to their customers. Brown
(1992) stated that, during the last few years, interest in the Baldrige Award has
exploded. One-half million copies of the award application guidelines have been
distributed, even though only about 100 companies actually applied for the award
each year. As the interest in the Baldrige quality award accelerates, the printing
industry shows promise in making improvements in quality and productivity. Chung

(1989) predicted:



. . . quality improvements will continue in the printing industry because
of the constant advancement of technology and the increased quality
demands of print buyers, who are always striving for competitive
advantage. This means printers must be able to respond to those
demands and utilize technology, along with knowledge of SPC, as the
basis for process control and continuous improvement. This will
ultimately lead to customer satisfaction. (p. 6)

In a recent survey conducted by the National Association of Printers and
Lithographers (NAPL), of 500 commercial printing companies of all sizes from across
the US and Canada, 79.7% cited that profitability will increase due to internal
strategies which address key elements such as customer service, total quality
management (TQM), training, and long-range strategic planning to name a few

(Paparozzi & Portas, 1992).

Development of TQM

The basic concept of TQM was developed in the US during the 1920s (Hall,
1992). It was popularized in Japan after World War II and introduced back into the
US in the 1980s. The process-oriented approach of TQM was seen as a strategy for
US companies to respond to foreign competition by adapting new attitudes towards
product quality and customer service.

A number of scholars view TQM in various ways. In his work on paradigms,
Barker (1992) referred to "total quality" as the paradigm shift of the 20th century,
stating, ". . . if you’re going to fundamentally change rules, you've got to give up the

old rules, learn the new ones, and get good at them. And that takes time. That’s the

commitment required for Total Quality" (p. 16).



Covey (1992), viewed total quality as a principle-centered approach and
described it as an expression of the need for continuous improvement in four areas,
namely personal and professional development, interpersonal relations, managerial
effectiveness, and organizational productivity. A study by the Government
Accounting Office (1991) showed that companies employing TQM benefitted by
increasing market share, higher profitability, greater customer satisfaction, reduced
manufacturing costs, and improved employee relations (Government Accounting

Office, 1991).

Characteristics of the Baldrige Award

Total quality management involves all employees in an organization and
constitutes fundamental changes in the way the organization is measured and
managed. In 1988, the United States Department of Commerce initiated the
Malcolm Baldrige National Quality Award framework to evaluate the extent to which
a company implements TQM, and to recognize American companies that were doing
an exceptional job providing quality services and products to their customers.

The Baldrige award examination process is based upon an assessment of seven
different categories of data about an organization, each weighed based on
importance. The categories are broken down in the following manner:

1.  Leadership (9%)
2. Information and analysis (8%)

3.  Strategic quality planning (6%)



4, Human resources (15%)

5. Quality assurance products and services (14%)
6.  Quality results (18%)

7.  Customer satisfaction (30%)

The framework has four basic elements: the driver, the system, measures of
progress, and the goal (Figure 1). The senior executives, through their leadership in
creating quality values, drive the system to meet its quality and performance
objectives. The system which comprises the set of well-defined and well-designed

processes meets the company’s quality

Management

» | of Pr ocess t A Customer Satisfaction
Quality A Customer Satisfaction
{ 5.0 Customer relative to competitors
/ FocUs and A Market Share
Satisfaction
: Human 7.0
Resource
. = | Development |-
Senior and
Executive Management
Leadership 40
1.0 X .
Quality and Measures of
i Strategic r({)é)qcl:'lz::lonal progress
™ Quaht.y et \ ) ) 6.0 A Product & Service
Planning ' \
Quality
3.0 A A Intemal Quality &
L Productivity

. A Supplier Quality
Information and PP

Analysis
2.0

Figure 1. Baldrige quality award criteria framework



and performance requirements. Measures of progress provide a results-oriented basis
for channelling actions to delivering ever increasing customer value and company
performance. The goal of the quality process is to deliver ever improving value to
customer.

The award criteria are very thorough and very difficult to meet, clearly
separating those who just talk about quality from those who live it. The application
process provides feedback for determining the status of quality improvement practices
in an organization. According to Brown (1992), the drawback of the Baldrige
application process is the length of time it takes to receive feedback with the score
and a summary of strengths and weaknesses. In a recent survey to measure what the
United States business community really thinks about the Baldrige award, Knotts et
al. (1993) stated, overall, the service and industrial firms, large and small, consistently
agree that the Baldrige award currently provides the best framework for a total

quality management system.

TQM in the Printing Industry
Total quality management has the focus and scope for printing organizations
to be successful in the decade of the 90s (Apfelberg, 1991). The basic premise of
TQM is to assess the customer’s needs accurately in the form of specifications and
develop systems to consistently meet or exceed these specifications. The printer then
continually strives to improve upon these systems. There are various systems a

printing company puts in place as part of its TQM efforts. These include statistical



process control (SPC), supplier improvement process (SIP), quality improvement and
action teams (QIT/QAT), cost of quality measurement (COQ), design of experiments
(DOE), and competitive benchmarking (Apfelberg, 1991; Cozart, 1990).

Statistical process control (SPC) is the most widely used system in the printing
industry (Cozart, 1990). It represents a toolbox that printers draw upon to define the
printing process, measure and monitor its key parameters, and improve upon its
ability to deliver a product to meet customer satisfaction. Seven primary tools are
used in SPC which form the backbone of the TQM system and represent how much
quality improvement is to be achieved.

The supplier improvement process (SIP) is another system utilized by TQM
(Apfelberg, 1991). It is the development of long-term partnerships between the
printer and suppliers. To gain supplier consistency, the printer and the supplier work
toward the establishment of mutually agreeable specifications. The need for
consistency is important because, if the ink tack varies too much from one can to the
next, or if the paper thickness varies too much from one skid to the next, then the
printed reproduction will vary in terms of density, dot gain, ink trapping, wrinkles and
hickies.

Quality improvement and action teams (QI/QA) are used in the printing
industry to investigate specific quality issues (Apfelberg, 1991). Teams are selected to
investigate an issue, collect data, suggest solutions, develop cost/benefit analyses of
the solutions, and assist in the implementation of the solutions. The use of teams for

quality improvement helps in providing solutions that are well rounded (input from



many sources). There is a greater likelihood that solutions will be accepted and
implemented, with increased employee moral and motivation.

According to Cozart (1990), cost of quality (COQ) measurement is a means of
looking at the costs and benefits of quality improvement. Costs are broken down into
four components: prevention costs, inspection costs, internal failure costs, and
external failure costs.

Design of experiments (DOE) represents a set of tools that are used by
printers to optimize the printing process. The designed experimentation helps
printers in the case of offset printing to determine what mix of press, blanket, paper,
ink, fountain solution, and plate will give the best results. Whereas SPC is aimed at
preventing problems from occurring, DOE takes a proactive approach to improving
the system (Apfelberg, 1991).

Benchmarking is another TQM management system which was popularized by
Xerox, helping the organization to win the Malcolm Baldrige National Quality Award
in 1990. The principle of competitive benchmarking is to compare the business

practices to those of the best companies in setting goals (benchmarks) for excellence.

Measurements of Quality and Productivity
According to Compton (1991), the graphic arts industry has been slow to
utilize statistical techniques in all types of production methods. Ample evidence
exists in other industries of the gains in quality and productivity possible when

statistical methods are employed. The printing industry is similar to other industries



in that raw materials must be purchased and passed through numerous operations to
become finished products that must meet the customer’s needs.

There is a need for high productivity, minimum waste, and process
improvement in the printing industry. For example, every printing process, regardless
of what is being printed, makes products that vary from sheet to sheet. These
variations must be measured and brought into a state of control, and compared to the
specifications. To obtain a specific quality level, the raw materials, production
equipment, operators and measurement devices must all be monitored and made to
routinely function within the process specifications. This is precisely done using the
control chart.

Cost of quality (COQ) is used for measuring the costs and benefits of quality
improvement. Traditionally, printers have relied on high levels of inspection to
achieve product quality by sorting out poorly printed product and throwing it away.
The results are excessive costs of failure which include waste, rework and downtime.
Additionally, when things are not done properly the first time, the problems are often
found in the customer’s hands. The cost of lost or dissatisfied customers is an
external failure cost.

Design of experiments (DOE) is both a set of tools and a measurement system
for optimizing the printing process, hence reducing the variability and increasing
productivity. By using the design of experiments, printers can control the variables
that affect a process and achieve optimization (Taguchi, 1989) .

The impact of quality and productivity in organizations can be traced back to



the education and training process in TQM. Several models exist which can be used
to assess TQM training. One of the most popular evaluation frameworks is the
Kirkpatrick Model which was developed in 1959. The model consist of four levels.
These include:
1.  Level 1-Reaction: How well did the participants like the program?
2.  Level 2-Learning: What knowledge (principles, facts, and
techniques) did participants gain from the program?
3.  Level 3-Behavior: What positive changes in participants’ job
behavior stemmed from the program?
4.  Level 4-Results: What were the program’s organizational effects in
terms of reduced costs, improved quality of work, increased quantity
of work, and so forth? (Carnevale & Shulz; 1990, p. 29)

The fourth level of this model is comparable to the results-oriented approach
measuring quality and productivity improvements. The reliability of an instrument to
measure perceptions toward quality and productivity in printing organizations is an
important consideration.

The degree of accuracy, consistency, and stability of measurement by a test
refers to reliability. Three different techniques are used to estimate the reliability of
an instrument: 1) coefficient of equivalence; 2) coefficient of stability; and 3)
coefficient of internal consistency. Each of these techniques have distinct
characteristics for different research purposes. When there are two or more parallel
forms of the instrument used, the coefficient of equivalence or the alternative form
technique is used. When there are no alterative forms of an instrument available, the

coefficient of stability or the test-retest technique is used. The coefficient of internal

consistency can be calculated using several different methods, such a split-half, KR-
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20, and Cronbach’s coefficient alpha (Borg & Gall, 1983).

Rationale for the Study

There are many awards being offered by different printing related institutions
for fine printing, quality production, design excellence, excellence in customer service,
positive employee relations, planning and overall good management (NAPL, 1993).
According to the literature, many printing organizations are involved in TQM but
little effort has so far been made to compare the status of quality and productivity
practices to a set of standard criteria.

The Malcolm Baldrige National Quality Award (MBNQA), created by public
law, is the highest level of national recognition for quality that a company located in
the United States can receive. Its prestigious nature has been established and its
criteria are being proclaimed as the national standard for determining quality in
American industry. Farger (1991) stressed that an assessment based on a set of
standards or guidelines, allows an organization to review its current practices,
competitive strategies, policies, procedures, leadership, human practices, employees
and management attitudes toward customer focus, quality and productivity.

While many printing organizations are actively involved in some sort of quality
improvement activity, little effort been made to assess internal improvements. These
include:

1.  measurement of progress of quality and productivity over time,

2. the need to achieve consensus on what needs to be done to make

improvements,
3.  to identify improvement opportunities and focus on improvement where it
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is most needed, and
4, to maintain direction of quality and productivity improvement over time.
(Heaphy; 1992, p. 6)
Statement of the Problem
According to the review of literature, printing organizations have not used the
Baldrige quality framework to make comparisons of quality and productivity
practices. The problem addressed by this study is to use the Baldrigé quality
framework to investigate differences in the status of quality and productivity practices

as perceived by upper management, middle management and workers in printing

organizations with varying lengths of company-wide quality implementation.

Purpose of the Study
The purpose of the study is two-fold:

1.  To gather the perceptions of upper management, middle management and
workers in printing organizations with varying lengths of company-wide quality
implementation, toward each of the seven criteria as defined in the Malcolm
Baldrige framework; and

2. To compare the perceptions of upper management, middle management, and
workers in printing organizations with varying lengths of company-wide quality
implementation, toward each of the seven criteria as defined in the Malcolm

Baldrige framework.
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Research Questions

More specifically the research will attempt to answer the following questions:
What are the differences in perceptions of company-wide quality and
productivity practices between the three groups (upper management, middle
management, and workers) based on the seven criteria as defined in the
Baldrige framework?
What are the differences in perceptions by the three groups with varying lengths
of company-wide quality implementation, based on the seven criteria as defined
in the Baldrige framework?
What are the differences in perceptions by the three groups on company-wide
quality and productivity practices toward the seven criteria as defined in the
Baldrige framework?
What are the differences in perceptions of company-wide quality and
productivity practices between the three groups (upper management, middle
management, and workers) toward the seven Baldrige criteria in comparison to
the Baldrige weightings?
What are the differences in perceptions by the three groups with varying lengths
of company-wide quality implementation, toward the seven Baldrige criteria in

comparison to the Baldrige weightings?



10.

13

Procedure of the Study
The following procedure was followed when conducting this study:
The researcher performed a thorough review of the relevant literature.
A sample of upper management, middle management and workers in printing
organizations in Iowa pursuing quality improvement practices was identified.
A total quality survey instrument was developed for the printing industry based
on the seven dimensions of the Baldrige quality criteria.
The researcher identified a panel of experts.
The quality and productivity survey was sent to a panel of experts to assure
content validity and face validity.
The survey was pilot-tested for readability and clarity by graduate students in
the Department of Industrial Education and Technology, and employees in
Printing Services at Iowa State University.
Approval to use human subjects was obtained from Iowa State University
Human Subjects Committee.
The quality and productivity survey was administered to upper management,
middle management, and workers in selected printing organizations pursuing
company-wide quality practices.
The data were coded and a statistical package was used for analysis.
Conclusions were drawn regarding the differences in perceptions of quality by
upper management, middle management, and workers in printing

organizations based on the Baldrige quality award framework.
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A report was prepared and revised, and a final draft was written.

Assumptions of the Study

This study was based upon the following assumptions:

1.

study:

The subjects who completed the attitudinal instrument responded accurately
and honestly to the instrument.

The instrument that was developed to measure the perceptions of upper
management, middle management, and workers was reliable.

The procedure for selecting the sample was valid and the results were

representative of the printing industry population.

Limitations of the Study
This study was conducted with the following limitations:
The scope of the study was limited to upper management, middle
management, and workers in selected printing organizations in Iowa.
The results of the study were suggestive of the quality and productivity

improvement practices of the printing industry.

Hypotheses of the Study

The following hypotheses were made based on the research questions of the

There is no significant interaction between the perceptions of upper

management, middle management and workers, and the seven criteria as
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defined in the Baldrige framework.

There is no significant interaction between the varying lengths of company-
wide quality implementation and the seven criteria as defined in the Baldrige
framework.

There is no significant difference in the respondents’ perceptions of each of
the seven criteria as defined in the Baldrige framework.

There is no significant interaction in the perceptions between upper
management, middle management and workers, and the seven Baldrige criteria
in comparison to the Baldrige weightings.

There is no significant interaction between the varying degrees of company-
wide quality implementation and the respondents’ perceptions towards the

Baldrige criteria in comparison to the Baldrige weightings.

Definition of Terms

The following operational definitions were used in this study:

Perception - Precedes decisions and actions, an active or a passive process, and

involves the conscious organization of incoming information (Kerr, 1982).

Quality - Quality can have two meanings: 1) the characteristics of a product or

service that bear on its ability to satisfy stated or implied needs; and 2) a product or

service free of deficiencies (Quality Progress, Feb., 1992).

Total gquality management - A business management methodology that aligns the

activities of all employees with the common focus of customer satisfaction, through
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continuous improvement in the quality of all processes, goods and services (Hart &

Bogan, 1992).
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CHAPTER II. REVIEW OF LITERATURE

Many books and articles have been written about quality, graphic arts
technology, and the Malcolm Baldrige National Quality Award. This chapter begins
by providing an overview of the evolution of quality, describing the contemporary
quality and productivity gurus, listing the steps in the Malcolm Baldrige award
process, identifying the winners of the Baldrige award and their accomplishments,
describing other improvement awards and analyzing previous studies related to total

quality management and the Baldrige award.

Historical Overview of Quality

In the eighteenth century, defining quality as ‘conformance to specifications’
was known to have been unthinkable. Hart and Bogan, (1992), stated, ". . . until the
nineteenth century, industry lacked the means for even rudimentary quality control-
technology, management, training, everything" (p. 5). Manufacturing then was done
manually where handmade goods were not expected to fit together as interchangeable
sets of parts, as later mass assembled goods would be. The increase in size of
business enterprise and technical changes brought about mass production techniques,

which led to the manufacturing of standardized parts and products.

F. Taylor and F, Gilbreth

With the dawn of the age of mass assembly in the twentieth century, modern

manufacturing began to assume its current shape. The scientific management



18

method, as preached by Taylor, and time-motion productivity studies, as advocated by
Gilbreth, were based on the premise that work can be maximized by the application
of testable work methods. The quest for quality followed almost as naturally upon
the advent of mass assembly. It was observed that many defects were showing up at
the end of the assembly line; many assemblies and components were breaking down
during testing, many finished products came back to the factory under warranty; and
many sales were lost because of the growing suspicion in the customer’s mind that
their suppliers were not capable of turning out reliable products (Hart & Bogan,

1992).

lity in the earl ntieth cen
Quality in the early days was a dimension of cost control, with little emphasis
on eliminating waste. Inspection was seen as the bulwark of a company’s quality
control efforts (Hart & Brogan, 1992). Inspectors were responsible for examining,
weighing, and measuring every item prior to it being loaded on a truck for shipment.

Inspection was viewed in the early twentieth century as a kind of industrial safety net.

Scientific method of quality control
In 1931, Shewhart’s pioneering book, Economic control of quality of

manufactured product, gave the fledgling quality profession a foothold in scientific

method (Shewhart, 1931). Shewhart was one of a team of individuals, working
together at Bell Telephone Laboratories, whose mission was to devise techniques to

improve standardization and uniformity throughout the national Bell system.
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Shewart’s team included Deming, Dodge, Romig, Edwards, and late arrival Juran.

They fashioned the modern day disciple of statistical quality control (SQC) (Hart &

Bogan, 1992).

Statistical process control (SPC)

Shewhart’s team saw that in reality there was no such thing as 100 percent
conformance to exact manufacturing specifications. In any phenomenon, there is
some degree of naturally occurring variability due to such factors as aging machines,
difference among materials or differences in worker skills (Shewhart, 1931).

Statistical process control represents a toolbox that printers draw upon to
define the printing process, measure and monitor its key parameters, and improve
upon its ability to deliver a product to meet customer satisfaction. There are seven

primary methods in the SPC tool box:

1. Checksheets and checklists to enable easy collection and analysis of data.

2. Implementing flow charts to define the key steps in the graphic arts
reproduction process.

3.  Cause and effect analysis to identify the many causes of quality-related
problems.

4,  Scatter diagrams to determine how important the cause and effect
relationship is between two variables.

5. Histograms and process capability studies for comparing the product to its
specifications.

6.  Pareto analysis for identifying cost effective solutions for quality
improvement.

7.  Control charts for monitoring the printing process on an on-going basis
and making adjustments as necessary. (Apfelberg, 1991, p. 4-5)
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istical samplin
Sampling techniques were advanced by Shewhart’s team members, Dodge and
Romig (Hart & Bogan, 1992). Sampling was developed as an approach to inspection.
Instead of measuring every manufactured item, sampling showed how to measure
representative samples of manufactured items, eliminating the need to spend too

many resources on inspection.

Contemporary Profiles in Quality
The roots of quality and productivity began with statistical process control and
sampling, beginning in the Bell system (Hart & Bogan, 1992). In more recent times,
American companies concerned with finding a method for improving quality and
productivity, could choose from those associated with a multitude of theories. Should
a company follow one of the quality experts, like Deming, Juran, or Crosby? A

closer look at these three theorists and others might provide an answer.

W. E. Deming

The Deming prize is Japan’s national quality award, named after W. E.
Deming, the American who taught the Japanese about quality (Aguayo, 1990).
Initially, Deming tried to influence American industry after World War II. Deming
received little attention in America and traveled to Japan to introduce a
revolutionary approach to quality improvement that proved to be phenomenal.
‘Made in Japan’ was no longer a laughing matter but a serious threat to the role of

American industry.
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Deming’s 14 points of quality improvement have in recent years become the
system of quality management for many American companies. The idea behind
Deming’s premise is that productivity improves as variability decreases. Deming’s
strategies were: create constancy of purpose for the improvement of product and
service, adopt the new quality philosophy, cease dependence on mass inspection, end
the practice of awarding business on price tag alone, improve constantly and forever
the system of production and service, institute leadership, and eliminate numerical
quotas for productivity. The rest of Deming’s points addressed issues related to the
employee or worker--drive out fear; institute training and retraining; breakdown
barriers between staff areas; eliminate slogans, exhortations and targets for the work
force; remove barriers to pride in workmanship; and institute a vigorous program of
education and retraining. Deming’s fourteenth point--take action to accomplish the
transformation--embodied a Plan-Do-Check-Act system that was used as the basis for
continuous quality improvement (Walton, 1986).

Deming (1982), stated that statistical methods must replace inspection as the
principal means of quality assurance. Inspection occurs too late in the process and is
too costly and ineffective to significantly affect product quality. Control charts based
on statistical data provide evidence of quality that inspection cannot.

In addition to teaching the 14 point management system, Deming (1986)
warned of seven cardinal diseases and obstacles. The traditional company placed
blame for defects on the workers. Deming philosophized that defects were caused by

the system 85 percent of the time and not by people. Deming’s influence has been so
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pervasive that whatever form a quality program takes, it is bound to include some

elements of his philosophy.

L. M, Juran

Juran defined quality in several ways: fitness for use, conformance to
manufacturer’s specifications, conformance to customer’s requirements, and analysis
of customer’s needs (Rosander, 1985). Juran’s ’trilogy’ included the.processes of
quality planning, quality control, and quality improvement. Juran articulated the
principle that quality ought not to be seen solely as an expense but as an investment
in profitability.

Where other quality consultants focus on the technical aspects of
improvement, Juran addressed the human aspect with a philosophy of managing for
quality. According to Juran, upper management is the cause of more than 80 percent
of quality problems and, therefore, must lead the way in the quality improvement
effort. |

Juran warned about the limitations of certain processes of quality, such as
quality circles and statistical quality control (Rosander, 1985). Quality Circles,
limited in scope, corrected only the special problems at the employee level. They
could not solve the faults of the system. Only management could do this at higher
levels. Statistical quality control (SQC) was used to freeze the status quo instead of
improving quality because of improper application and understanding of its

techniques. Juran felt it can lead to an approach centered on ‘tools’ rather than
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people if the proper fnanagement structure is not in place. Juran further cautioned
that exhortations and slogans at all levels did not improve quality and were no

substitute for knowledge, ability, understanding, and desire to make improvements.

P.B. Cr

Crosby has been well known as the prime mover in the ’quality revolution’
over the past three decades and has published widely in the field, with such
outstanding works as: Quality is free; Quality without tears; The art of getting your
own sweet way; Running things; The eternally successful organization; and Let’s talk
quality. Crosby advocated four key principles of quality management: a)
conformance to requirements; b) defect prevention, rather than inspection; c)
company wide commitment; and d) noncompliance measurement. Crosby’s quality
improvement concepts serve as a "how to" approach for organizational change.
Management commitment, a quality improvement team, quality measurement, cost of
quality evaluation, quality awareness, corrective action, zero defects, supervisor
training, goal setting, error-cause removal, recognition, quality councils, and repetition
of the process encompass his quality management system (Crosby, 1979).

Crosby’s approéch is based on prevention and perfection. Quality is rated on
the basis of conformance or non-conformance. A product is either acceptable or
unacceptable, and there are no levels of acceptability in between. This belief is the
basis of Crosby’s concept zero defects, in which he stated perfection is the one and

only standard performance.
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Crosby agreed with both Deming and Juran, that quality is the responsibility of
management. According to Crosby, the goal of zero defects should serve as a
management performance standard, not an employee motivation program. Crosby
theorized that American businesses need to focus on building things right the first
time rather than correcting defects after a product leaves the assembly line, which
amounts to trying to inspect quality after the fact. Fundamental changes in quality

depend on fundamental changes in corporate quality.

Other quality experts

A, Feigenbaum A frequently cited book on quality was written by
Feigenbaum over 40 years ago, entitled Total quality control. This book has been re-
released many times and its principles remain current and applicable today.
Although Feigenbaum’s studies indicated productivity in America was still declining,
there were signs of renaissance in the quality field:

My company (General Systems) is getting inundated with inquiries for

quality solutions. Then there’s the Baldrige National Quality Award,

which has established a national will. I have been involved with that

since the early days. (Cook, 1991, p. 70)
According to Hart and Bogan, (1992), Feigenbaum was the first proponent of ‘total
quality control’;

. . . quality was too central to a company’s identity to be entrusted to an

isolated corps of inspectors. Factory-door inspections were a partial

response to failure. For a total response, every single employee and

vendor had to be brought into the process. (p. 8)

Feigenbaum recognized the MBNQA as a good quality improvement model for
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companies.

K. Ishikawa A leader in the field of Japanese quality control since the
1950’s, Ishikawa discussed six topics in the book, What is total quality control?--The
Japanese way: quality control, total quality control, quality circles, quality control in
subcontracting and purchasing, quality control in marketing, and statistics in quality
control. Ishikawa felt that several obstacles would hinder any quality improvement
program. These obstacles included top executives and managers who were apathetic;
those who felt that there were no problems; those who felt that their company was
best; those who opposed new methods; those who are self-centered; those who
refused to learn; those who operated in a state of despair, jealousy, or envy; those

who were narrow-minded; and those who lived in the past (Rosander, 1985).

G. Taguchi  One of Japan’s quality masters, Taguchi, had won the Deming
Prize for individuals three times (Miller & Woodruff, 1991). Taguchi’s creed was to
create products so perfect that they could withstand random fluctuations during
manufécturing that might lead to defects. Taguchi devised methods of designing
simplified manufacturing experiments to quickly determine near-optimal operating
levels of complex systems (Haavind, 1992). Taguchi’s approach centered on a
statistical method of zeroing in rapidly on the variation in a product that
distinguished the bad parts from the good. The Taguchi approach blended

engineering methods with innovative statistical techniques.
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The Malcolm Baldrige Award

The Malcolm Baldrige award, established as a result of the US Quality
Improvement Act in 1987, is administered by the US Commerce Department’s
National Institute of Standards and Technology, and awarded by the President. A
maximum of six companies may win each year in three categories--large industrial
companies, small industrial companies, and service industries.

The purpose of the Baldrige award is to:

1) encourage quality in American Industry:

2) promote quality awareness/continuous improvement; and

3) recognize companies that have demonstrated successful quality strategies
and quality achievement.

The award committee scores all application, makes site visits to those
companies receiving the highest scores, and chooses the winners from among those
receiving site visits. Winners, at their discretion, can advertise the receipt of their
award and may share their quality strategies with other companies. Kelsch (1991)
explained:

. . . just entering the competition for the Malcolm Baldrige Award gave

Xerox the chance to benchmark against their rivals, to identify areas for

improvement, and to provide some milestones on the journey to total

quality. The actual process acted as a rallying point for employees and
established a new base for the company to build further efforts. (p. 29)
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r th Icolm Baldri I

The Malcolm Baldrige quality award is credited as playing an emerging role in
total quality management. According to Edosimwan and Savage-Moore (1991), the
award offers a framework for improvement for businesses struggling with an
appropriate method to asses their total quality posture. Steeples (1992), stated that
the award criteria is a complete non-denominational framework of what it takes to be
a quality company. The preparation to enter the competition requires a long-term
plan which not only addresses the need to transform the organization’s culture based
on total quality principles, but also includes methods for tracking the success (or
failure) of continuous improvement efforts.

According to Farger (1991) the award categories is the first step towards
coordinated productivity and quality improvement philosophy that moves an
organization toward excellence. Kearns, the CEO of Xerox Corporation, commented
that applying for the national award brings about positive changes to a company more
than one could possibly imagine (Kearns, 1991). The Baldrige evaluation is
considered to be more results-oriented than prescriptive, with a built-in process of
continuous improvement. Building a quality program around the seven-category
Baldrige framework ensures some basic continuity, with only fine-tuning done from
one year to the next (Haavind, 1992).

Reimann (1992) wrote that the award examination was designed as a value
system, an education/communications tool, a vehicle for cooperation, and a device to

help evaluate quality standards. The award criteria are adaptable to the needs of any
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organization, and are being used throughout the United States in four basic areas:
assessment, establishment of quality systems, communications, and education and
training.

The Baldrige criteria created quality benchmarks, even for companies that did
not plan to apply. Heaphy (1991) advised those companies that did apply to
document approach, development and results. The approach should be a prevention
based system showing continual improvement and excellent integration.

Development of the approach should extend to all products and services. The results
should be sustained and excellent.

Former United States Secretary of Commerce, R. A. Mosbacher, stated:

Everyone wins—-those who compete and those who do not. Competitors

whether they receive the award or not--gain from the measures they

take to meet the award guidelines. Our winners agree to share their

quality improvement strategies publicly, and that benefits all industries.

(Remarks by, 1989, p.7).

Winners of the Malcolm Baldrige National Quality Award (NBNQA)

Fame for the winners of the MBNQA is evident in the amount of industrial,
popular, and business literature written about the recipients. In 1989, the first year of
the award, 66 companies located in the United States competed for a potential six
prizes. The three who won were: Motorola, Inc. and Westinghouse Electric
Corporation’s Commercial Nuclear Fuel Division in the large manufacturers category;
and Globe Metallurgical Incorporated in the small manufacturing category.

Motorola, Inc. had prepared for the award since 1981, launching an ambitious drive

to improve quality by tenfold every five years. Westinghouse Electric Corporation
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started preparing in 1984, motivated by stiff competition and demanding customer
requirements. Globe Metallurgical Incorporated, refusing to be swamped by a flood
of cheap imported commodity grade metals, set out in 1985 to become the lowest
cost, highest quality producer of ferroalloys and silicon metal ‘in the United States
(Steeples, 1992). The reward for these three companies’ initiatives and obsession
with quality was the MBNQA.

Xerox Corporation’s Business Products and Systems, and Milliken and
Company were chosen from among 40 applicants for the 1990 MBNQA (Glover,
1989). According to Steeples (1992), Xerox Corporation was losing $2 billion or 20
percent of revenues annually in rework scrap, excessive inspections, and lost business.
The Japanese were taking over the copier business from this once world leader. The
challenge facing Xerox Corporation was to change individual and corporate behavior
so that quality was the paramount consideration in each decision everyday at all
levels. The Xerox Corporation management team accepted as gospel the dictums of
such renowned quality experts as Deming, Juran, and Crosby (Xerox, 1990).
Benchmarking their Japanese counterparts was one of the key strategies. The idea
was to use the quality of their Japanese counterparts’ products in establishing
benchmarks for their own products.

In 1981, major textile manufacturer Milliken and Company, examined why
some Japanese competitors achieved higher quality, less waste, greater productivity,
and fewer customer complaints while using technology less advanced than the

technology used by Milliken and Company and written in the journal article:



30

"Pushing to improve" (Technology Management, 1990). As a result of their pursuit of

an excellence program, they not only won an MBNQA but became a major supplier
of high quality upholstery to Japanese and Korean car manufacturers (Haavind,
1992). Teamwork and training were hallmarks of the Milliken and Company quality
process.

In 1990, Federal Express Corporation became the first service organization to
win a MBNQA. The other award winners that year were Cadillac Motor Car
Division of General Motors and International Business Machine Corporation-
Rochester (IBM) in the large manufacturing category. Wallace Company, Inc.,
Houston, won in the small business division. There were 97 companies who applied
for the award in 1990.

The heart of IBM’s quality program was control of design and manufacturing.
IBM’s quality planning pinpointed six critical success factors: improved definition of
products and service requirements, enhanced product strategy, a six-sigma defect
elimination strategy, further cycle time reductions, improved education, and increased
employee involvement and ownership (Geber, 1991). The MBNQA criteria is used
as a self-assessment tool and is a critical part of IBM’s quality journey (Haavind,
1992).

The small business winner, Wallace Company, Inc., emphasized total
commitment of all employees to quality goals with continued monitoring of progress.
The company used the Baldrige criteria as a blueprint for its overall quality

improvement plan which incorporated various quality philosophies (Steeples, 1992).
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The chief operation officer at Wallace Company, Inc., M. Spiess, stated: "A sad
aspect of industry today is the under-utilization of the American work force, the most
innovative people in the world. Quality is all about people" (Haavind, 1992, p. 42).
Spiess added that quality energizes people, eliminates waste and rework, and drives
profits.

The 1991, MBNQASs were won by Solectron Corporation (San Jose, CA) and
Zytec Corporation (Eden Prairie, MN), in the manufacturing category, and Marlow
Industries (Dallas, TX) in the small business category. Solectron Corporation, a
contract manufacturer of electronic components for computers, competed on the
basis of service, quality, and cost. The company went to great lengths to determine
how existing and prospective customers defined superior performance. As the
foundation for continuous improvement, Zytec Corporation’s senior executives chose
Deming’s 14 points for managing quality and productivity. The crucial aspects of
Zytec Corporation’s effort was to establish benchmarks for competitors’ products and
services, employee involvement, and supplier management. Marlow Industries’ TQM
system included manufacturing products that exceed performance specifications by
wider margins, on-time deliveries, extended warranties, and prices that remained

stable or decreased over time (Haavind, 1992).

Reaction to the MBNOA

Malcolm Baldrige, the United States Secretary of Commerce and the

namesake of the MBNQA, noted that there were incentives for improving
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productivity in President Reagan’s economic program (Baldrige, 1982). Little did
Baldrige know then, that in 1988, his name would be affixed to what proved to be a
controversial quality improvement award. The positive aspects of the MBNQA will
be examined first.

Houston (1990) reported that requests for information concerning the award
by 180,000 companies in 1990 reflected renewed commitment of American businesses‘
to improving quality. Applying for the MBNQA and getting the feedback the
examiners provided were invaluable to a company (Main, 1990). Improving customer
satisfaction and teamwork were two by-products of the application process that
benefitted both consumers and employees. Rohan (1991) wrote that winners can
capitalize on the award quickly in advertising and sales promotion. Winners were
also committed to sharing with other industries how they accomplished the feat.

Reimann (1990) stated, "The Award sets a very high standard for our country" (p. 2).

Critique of the MBNOA

The aftermath of winning the MBNQA involves speeches by the hundreds and
guests by the thousands. This process results in questionable expenses and the loss of
productivity (Carey, 1991; Rohan, 1991). Carey further criticized the Commerce
Department, supervisor of the award program, as having neither the expertise nor the
resources to perform detailed, financial analyses on award candidates.

D. Snediker, Vice President for Quality at Battelle Institute, a Columbus, Ohio

research center, stated: "The Baldrige represents creeping bureaucracy" (Main, 1990,
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p. 113). Contributing to this resentment was the lack of impartiality in choosing the
recipients of the award. Six of the awards given to date were won by companies
whose chairpersons were trustees of the financing foundation (cited in Moser, 1992).

Other negative criticisms include: the time required to complete the
application process; the expense of applying for the award; the complexity of
guidelines and the confusion inherent in the application process; and the lack of
service organizations and small businesses involved in the competition (Moser, 1992).
Further, Baldrige critics claim that the award does not reflect outstanding, or even
exceptionally good, product quality (Garvin, 1991).

To overcome these criticisms Garvin (1991) stated that at the core of the
confusion over the Baldrige are two problems: a mis-reading of the criteria and the
flawed conception of the award. The committee that oversees the Baldrige award
view the award criteria as strongly prescriptive on philosophy and values, but they are
open-minded on practices and procedures (Haavind, 1992). It is believed that
financial performance does not belong in the award, because if it is included, almost
automatically it will overshadow the rest of the criteria. (Garvin, 1991)

According to Garvin (1991), the positioning of the Baldrige award has
attracted much criticism:

The Baldrige Award currently sits firmly between two poles. At one

extreme lies a narrowly defined award, limited to product and service

excellence, and perhaps traditional quality control--and at the other

extreme lies an all encompassing Award, designed to reward overall
management excellence and not quality management alone. (p. 84)
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The Deming prize

The Deming prize, run by the Japanese Union of Scientists and Engineers
(JUSE), was first awarded in 1951. Previous winners include many of the well-known
Japanese companies such as Nissan, Toyota, Fuji Xerox, Komatsu, Yokagawa
Hewlett-Packard and Bridgestone (Henslar, 1991). In 1986, overseas companies were
invited by JUSE to apply. Florida Power and Light Company, the fastest growing
and fourth largest electric utility in the US, became the first non-Japanese
organization to win the Deming prize.

The Deming prize’s judging criteria are divided into 10 major categories:
policy and objectives, organization and operation, education and its extensions,
assembling and disseminating information, analysis, standardization, control, quality
assurance, effects, and future plans (Kathawala, Elmuti, & Toepp, 1991). The
Deming criteria places more emphasis on the management process supporting total
quality, rather than on end results. Companies planning to contend for the Deming
prize must contract with quality specialists associated with the Union of Japanese
Scientist and Engineers associated with the JUSE in order to raise their quality
standards to levels considered worthy of the award.

There is a basic difference between the Baldrige award and the Deming prize.
The Baldrige process involves a competitive and a qualifying system, whereas the
Deming prize is a qualifying system based primarily on the prize criteria as judged by

the JUSE counsellors (Haavind, 1992).
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ISO- n

The International Standards Organization’s ISO-9000 standards are the leading
set of quality system criteria for use in companies worldwide, especially in Europe
(Ingman, 1991). The ISO-9000 standards are oriented towards defect prevention, and
is an indicator of potential capability and sound business practice. Davis (1993)
classified the ISO standards into the ﬂowihg categories:

Quality management--that aspect of the overall management function

that determines and implements the quality policy.

Quality policy--the overall intentions and directions of the organizations
as regards quality, as formerly expressed by top management.

Quality system--the organization structure, responsibilities, procedures,
processes and resources for implementing quality management.

Quality assurance--all those planned systematic actions necessary to
provide adequate confidence that a product or service will satisfy given
requirements for quality. (p. 24)

In many respects, the MBNQA and ISO-9000 standards are alike. The major
difference is that the MBNQA includes a set of evaluation criteria on customer
satisfaction and continuous quality improvement which is not part of ISO-9000.
Because of this difference, Ingman (1991) believed that a combination of the
MBNQA criteria and the ISO-9000 standards would, in the future, become an

international measure of quality.

Highlights of Quality and Productivity Studies
This section will attempt to answer the following questions. How are quality
and productivity measured in manufacturing organizations? Is the MBNQA criteria

applicable to printing organizations? Are there better criteria than those
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promulgated by the MBNQA?

How are quality and productivity measured in manufacturing organizations?

In 1991, the General Accounting Office (GAO) conducted a survey on total
quality management practice in the United States. A diverse sample of small and
large organizations from the service and manufacturing sectors were selected. The
study found six key measures that improved quality and productivity in these
organizations. These measures are compared with the Baldrige criteria as shown in
Table 1.

Further, the GAO study determined whether total quality management (TQM)
practices set forth in the Baldrige award criteria actually produced measures of higher
productivity, greater customer satisfaction, improved employee relations, increased
market share, and improved profitability. Among the twenty 1989 Baldrige award
finalists who participated, it was concluded that the TQM practices outlined in the
Baldrige criteria do improve these performance measures (Knotts et al., 1993).

In a recent survey conducted by the National Association of Printers and
Lithographers (NAPL) with 500 commercial printing companies of all sizes from
across United States and Canada, 79.7 percent responded that profitability will
increase in 1993 due internal strategies. Improvements in quality and productivity,
cost control, and aggressive marketing were key measures for improving internal

strategies (Paparozzi & Portas, 1993).



Table 1:  Comparison of the 1991 GAO study with the Baldrige criteria

GAO study Baldrige award criteria
Leadership; 1) Leadership
upper management’s commitment
Open corporate culture; information 2) Information & analysis
sharing

3) Strategic quality planning

Employee involvement; 4) Human resource
teamwork, and training development
Fact-based decision-making; 5) Quality assurance

use of statistical methods

Partnerships with suppliers: closer and 6) Quality results
long-term partnerships

Customer focus; 7) Customer satisfaction
customer driven quality

In the series of regular surveys conducted by the Printing Economic Research
Center at NAPL, trends in key measures were cited by the profit leaders in printing
organizations (Paparozzi & Portas, 1993). These measures for increasing profitability
in printing organizations are compared to the Baldrige criteria in Table 2. It can be
seen that quality assurance, human resource development, strategic planning and
customer satisfaction are common measures between the profit leaders in the 1993
NAPL study and the Baldrige criteria.

A 1989 study sponsored by the Construction Industry Institute found that

organizations that did not implement a quality and productivity improvement
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Table 2:  Trends by profit leaders in the NAPL study compared to the Baldrige

criteria
NAPL study (1993) Baldrige criteria
1) Leadership
2) Information & analysis
Long range strategic planning; 3) Strategic quality planning

to capitalize on complementary capabilities,
diligent collection of accounts receivable

Training, employee incentive programs; 4) Human resource

profit development
sharing, and 401K plans

Total quality management, SPC, problem 5) Quality assurance

solving teams, reduction in press setup,
spoilage, waste, just-in-time purchasing

6) Quality results

Customer service; deliver what the customer 7) Customer satisfaction
wants on-time or every time

Marketing and niche development;
advertising, customer surveys, open houses,
participation business expos

State-of-the-art equipment; from pre-press to
post-press

program will not be competitive in the national and international market within the
next five to ten years (cited in Hong, 1993). This study has important implications
for printing organizations who fail to recognize the urgency of implementing a total
quality program for making improvements in quality and productivity. Compton

(1992) reported that managers of some American printing organizations are
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beginning to realize that motivational programs aimed at operators seeking higher

levels of quality, less waste, and zero defects are doomed to failure.

A recent survey was conducted by Knotts et al. (1993) among small businesses,
large manufacturers, and large service firms eligible to win the Baldrige award, to
determine perceptions towards the Baldrige award and how the criteria were being
used in these organizations. Surveys were sent to the CEOs of Fortune 500 industrial
corporations, Fortune 500 service firms, 120 small manufacturing firms, and 120 small
service firms. Of the 285 usable responses received, 67 percent indicated that they
had examined the criteria in detail and possessed the knowledge to adequately assess
the criteria.

Knotts et al. (1993) reported the majority of the respondents believed the
criteria were useful as an internal assessment tool to improve quality and
productivity. There was less agreement on whether the criteria were easy to
understand. Overall, the survey indicated that large and small service and industrial
firms consistently agreed that the award criteria were an excellent internal assessment
tool for measuring quality awareness, excellence, and productivity improvements.

This study has important implications for printing organizations for using the Baldrige
criteria as an assessment tool for making improvements in quality and productivity.

Recently, Moser (1992) conducted a study to measure the applicability of the

Baldrige criteria in evaluating quality health care as perceived by the chief executive
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nurse (CEN). Among the 235 CEN surveyed, there was strong consensus among the
respondents in the following three award categories: leadership; customer
satisfaction; and human resource utilization. It was found that the MBNQA is
applicable and should be used as an internal assessment tool in hospitals for
measuring the working environment and the cultural changes necessary for
implementing a total quality management system. The findings of this study have
implications for printing organizations committed to the quality transformation
process. This study provided evidence of using the Baldrige criteria for assessing

quality management in organizations.

Are ther r_criteria than MBNQA?

Historically, pride in the ‘craft’ has prevented many printers from considering
the possibility of using quality improvement methods to improve results (Piskora,
1989). For some printers, quality control meant standing at the press and throwing
out rejects. In 1966, the National Association Printers and Lithographers (NAPL)
designed a Management Plus Program as a diagnostic tool for monitoring health of
graphic arts firms in 10 key areas (Andrukitas, 1993). A comparison of the
Management Plus Program and the Baldrige criteria is shown in Table 3.

Currently, the Management Plus Program is the most widely used method for
assessing profitability and growth in printing organizations (Andrukitas, 1992).
Management Plus participants are divided into seven broad categories and applicants

are judged only against companies of similar size and specialty. The award winners
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Table 3.  Comparison of the management plus program and the Baldrige criteria

Management Plus Program Baldrige criteria

Management philosophy 1) Leadership
Management styles/techniques

Community industry affairs

Environment concerns

2) Information & analysis

Business planning 3) Strategic quality planning
Financial performance
Employee training & empowerment 4) Human resource development
Quality control, internal control 5) Quality assurance

systems

6) Quality results

7) Customer satisfaction

Marketing/sales planning

become permanent members of the Management Plus Society, which provides
specialty educational sessions for its members at the annual NAPL Top Management
Conference. Members also network during the year to discuss new management
techniques and methods to improve business.

There are many similarities between the Management Plus award and
MBNQA criteria which include quality assurance, human resource development,
strategic planning and leadership. However, the Management Plus award is geared
towards measuring management excellence and lacks procedures for assessing quality

management of products, services, processes, suppliers, and customer satisfaction
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(Andrukitas, 1993).

Summary

The literature review provided a historical overview of the evolution of total
quality, contemporary profiles of quality, the MBNQA and the reactions and
criticisms surrounding it. Highlights of previous research on quality and productivity
studies, were presented with implications for using the Baldrige criteria for assessing
quality and productivity in printing organizations.

The evolution of quality began around the twentieth century with inspection
being the sole means of quality control. A scientific approach to quality control was
pioneered by Shewhart who set the foundation for many modern day quality
philosophies. American organizations are seeing the urgency for a quality
transformation process, and are adapting philosophies advocated by quality gurus
such as Deming, Juran, and Crosby. The Malcolm Baldrige quality award is credited
as laying an emerging role in TQM. The MBNQA was established to measure the
progress of the quality transformation and to recognize companies that demonstrated
management excellence and quality management. A maximum of six companies may
win the award each year chosen from a pool of large industrial companies, small
industrial companies, and service industries. Many of the MBNQA winners have
shared their successful quality strategies with the rest of the public.

Previous studies relating to quality management and the Baldrige award were

reported which had implications to the graphic arts industry. Little had been written
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in the literature about how the Baldrige criteria could be applied to the printing
industry to make improvements. The literature review assisted in interpreting
findings, drawing conclusions, defining implications, and making recommendations
that are addressed in Chapters Four and Five. Dr. Deming died on December 21,

1993, while this document was being prepared.
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CHAPTER IIIl. METHODOLOGY

This chapter describes the method and procedures required to conduct this
study. The study was primarily descriptive in nature yet contains causal comparative,
experimental, and correlational elements (Borg & Gall, 1983). The chapter is divided
into the following sections: Definition of Population and Identification of Sample;
Development of the Instrument; Procedures for Data Collection; and Statistical

Analysis of the Data.

Definition of Population and Identification of Sample

The purpose of the study was to gather and compare the perceptions of upper
management, middle management and workers in printing organizations with varying
lengths of company-wide quality implementation, toward each of the seven criteria as
defined in the Malcolm Baldrige framework. A description of the seven criteria is
shown in Appendix A. |

Printing organizations were selected using the criteria of pursuing quality
improvements based on a quality philosophy. The researcher obtained a list of the
printing organizations from the Center of Continuous Quality Improvement situated
at Iowa State University Research Park (Appendix B). The nine printing
organizations included two large, three medium, and four small organizations based
on the classification system used by the Printing Industries of America (PIA). A
description of the PIA classification of companies with their corresponding number of

employees is shown in Table 4.
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Table 4.  Classification of nine printing organizations selected for the study

PIA classification Number of
by size Number of employees companies
Small Less than 20 employees 4
Medium Between 20 and 100 employees 3
Large More than 100 employees 2

A systematic sample consisting of nine printing organizations pursuing quality
improvements based on a Deming quality philosophy was selected. The sample
contained 300 subjects grouped into three categories (upper management, middle

management, and workers).

riables of th
The dependent variables of the study were the perceptions of the respondents
as measured on a Likert scale from one to seven, with 1 = disagree, and 7 = agree.
A split plot factorial design was used for this study.
The independent variables of the study were:
1. Job classification (categorical variable): upper management, middle
management, workers.

2.  Length of company-wide quality implementation (continuous variable).

3. The seven criteria as defined by the Baldrige framework: leadership;
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information and analysis; strategic quality planning; human resource utilization;
quality assurance; quality results; and customer satisfaction (categorical

variable).

Development of the Instrument
A Quality and Productivity Survey (QPS) instrument was developed to collect
data for this study (Appendix C). This section of the study will explain the
development of the total quality survey which includes the format criteria, overview

of the initial instrument, review of experts, and pilot testing.

Format criteri

Subjects were surveyed using the QPS instrument developed for this study.
Section A elicits information regarding the status of the respondent in the
organization. The researcher classified the respondents into upper management,
middle management, or workers, depending on their span of responsibility in the
organization. Section B consists of information regarding the length (in months) of
company-wide quality implementation, and the length (in months) that the
respondent have worked in the organization. Section C elicited information
regarding perceptions of quality and productivity toward each of the seven criteria as
defined by the Baldrige framework.

According to Light et al. (1990) attitudes, opinions, and perceptions are not
easily quantified. A seven-point scale is preferred instead of a three- to five-point

scale (cited in Moser, 1992). These researchers stated that perceptions are a relative
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construct. Therefore, the observed scores from longer scales are more likely to reflect
any true variation that may exist across the perceptio’ns of the three groups (upper
management, middle management, and workers), making the measure more reliable
and valid. A score of one indicates the lowest rating of perceptibility and a score of
seven indicates the highest rating of perceptibility. Respondents were asked to
choose one of seven points on a Likert-type scale. This scale is interval in nature and

thus allows for parametric analysis.

f initial i n 1

The QPS instrument had forty-nine questions with seven questions for each of
the seven criteria as defined in the Baldrige framework. The scores for the
perceptions by the three groups (upper management, middle management, and
workers) were compared to the point estimates for each of the criteria on the
Baldrige framework during the analysis. The criteria and point estimates are:
leadership (9%); information and analysis (8%); strategic quality planning (6%);
human resource utilization (15%); quality assurance (14%); quality results (18%);

and customer satisfaction (30%).

Revi nel of )

An examination of all items were performed by a panel of 12 experts both
from academia and the business community to assure content and face validity. A list
of the names and titles of the panel members is found in Appendix D, and the letter

sent to the panel to solicit their assistance is found in Appendix E. A table of
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specifications based on the seven criteria as defined by the Baldrige framework is

included to provide content and structure regarding each of the items on the total

quality survey (Table 5). The panel’s task was twofold:

1. Assure each item was appropriately placed within each of the seven criteria as

defined in the Baldrige framework; and

2. Check for clarity.

Table 5.  Item specification table

Dimension Element Item number

Leadership Commitment to quality 1,236
Customer driven quality 4,5
Communication channel 7

Information & analysis Performance data 8,9, 10, 11
Comparisons and benchmarks 12, 13, 14

Strategic quality planning Company performance 16, 18, 20,
Performance plans 15, 17, 19, 21

Human resource development Employee involvement 22, 24, 26, 28
Education & training 23, 25, 27
Performance recognition 24

Quality assurance Design and Production 29, 30, 31, 34
Supplier quality 32
Quality Assessment 33,35

Quality results Quality levels 36, 37, 40
Operational results 38, 39, 41, 42

Customer satisfaction Customer relationships 43, 47, 49
Feedback 44, 45, 46, 48
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Pilot testing

Pilot tests were conducted on the QPS instrument to develop an useful
instrument. Two rounds of pilot testing were conducted prior to administering the
QPS instrument to the sample. The first round of testing was done with a group of
20 graduate students to determine readability and clarity of the QPS instrument. The
instrument was modified based on the feedback from this group (Appendix F). This
modified instrument was pilot tested for the second time with a selected group of
workers in Printing Services at Iowa State University. The purpose of this second
round of pilot testing was to verify the clarity and readability of the QPS instrument.
There was consensus from this group of employees--consisting of top management,
middle management and workers--that the degree of readability and clarity was

adequate and further modifications to the instrument were not necessary.

Data Collection Procedure
Approval was obtained from the Iowa State University Human Subjects
Committee (Appendix G). A letter was sent to the sample of nine printing
organizations in Iowa, requesting permission to collect data (Appendix H). The
researcher then administered the QPS instrument to the selected printing
organizations. Effort was made to administer the instrument to all the employees in

the sample of printing organizations.



50

Statistical Analysis of the Data
Statistical techniques were used to test the research hypotheses. Measures of
central tendency and variability were calculated for the responses toward the seven
criteria as defined on the Baldrige framework (49 questions in all) in relation to job
classification, and company-wide quality implementation. The statistical procedure
used for the variables was the Analysis of Variance (ANOVA). A value of
Cronbach’s alpha was computed to determine reliability coefficients for each of the

seven Baldrige criteria and for the overall instrument.
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CHAPTER 1V. FINDINGS

This chapter has been devoted to reporting the results gained through analyses
of data obtained from the quality and productivity survey (QPS). It is organized into
three sections: 1) General Characteristics of the Population; 2) General Description

of the Survey Results; and 3) Findings for Each Hypothesis.

General Characteristics of the Population

The subjects of the study were management and workers from seven printing
organizations in Iowa who were at various stages of implementation in the Deming
philosophy of quality and productivity improvement. Two hundred and eighty-nine
usable responses were obtained from upper management, middle management, and
workers within these organizations. Figures 2 and 3 provide a graphical
representation of the distribution of the population by job classification and the
length of company-wide quality implementation.

Job titles within the organizations were classified into three groups (upper
management, middle management, and workers) by the researcher prior to
administering the survey. Tables 6 and 7 present a summary of descriptive statistics
pertaining to the two demographic variables (job classification and length of

company-wide quality implementation).



52

250

200

-
w
o

Number of respondents across the 7
organizations
=3
o

[€4)
o

0 :
Upper M. Middle M. Workers
Job classifaction
Figure 2.  Distribution of population by job classification
@ 120
[=]
5
g 100 .
Eo
(=]
[=)) 80 i
£
g
L=
£ 60
=
=]
% 40
o
5 20 -
£ —
E 0 4 } = t
6 12 18 24 30 48
months months months months months months
Company-wide quality implementation
Figure 3.  Distribution of population by length of company-wide quality

implementation




53

Table 6.  Frequency and percentage distribution for the job classifications

Demographic Variable Frequency Percentage

Job classification

Upper management 18 6.0
Middle management 49 18.0
Workers 212 76.0

Table 7.  Frequency and percentage distribution for the length of company-wide
quality implementation

Demographic Variable Frequency Percentage

Length of company-wide
quality implementation

6 months 106 38.5
12 months 41 15.0
18 months 9 3.7
24 months 43 15.7
30 months 60 21.8

48 months 16 5.8
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n f company-wi ity i ntation
The varying lengths of company-wide quality implementation (Variable E)

were trichotamized based on the cumulative percentages to provide three experience
levels for the split plot factorial design. The first level (E1) consisted of 106
respondents with less than six months of company-wide quality implementation. The
second level (E2) consisted of 93 respondents with a length of company-wide quality
implementation between six and twenty-four months. The third level (E3) consisted
of 76 respondents with more than twenty-four months of company-wide quality

implementation,

General Description of the Survey Results

The second part of the QPS instrument consisted of forty-nine questions with
seven questions for each of the seven criteria as defined in the Baldrige framework.
The respondents were asked to indicate the level of agreement with each item based
on the seven criteria: leadership; information and analysis; strategic quality planning;
human resource utilization; quality assurance; quality results; and customer
satisfaction. A seven-point Likert scale was used by respondents to report the level
of agreement.

The Statistical Analysis System (SAS) package was utilized to analyze the data
and calculate the reliability estimate of the QPS instrument. An analysis was
conducted for each of the items on the QPS instrument. The items were grouped

into the respective Baldrige categories and the alpha reliability coefficients for each



55

of these categories are reported in Table 8. Ranges of the reliability coefficients for
each Baldrige category and the means for individual categories indicate a high degree

of reliability for the QPS instrument.

Analysis by category
Following is a brief description of the items within each Baldrige category and
the survey results. Duncan’s means testing procedure was used to compare means

among the three job classifications and the three levels of company-wide quality

implementation.

Leadership  The means and standard deviations of the perceptions of upper
management, middle management and workers are provided in Appendix I for each
of the items in the leadership category. Upper management’s perceptions of
providing encouragement and recognition, and refining the organization structure
were significantly different. The standard deviations of perceptions of the items in
the leadership category were higher for the workers than for middle and upper
management.

The means and standard deviations of the perceptions for the items in the
leadership category for varying levels of company-wide quality implementation are
reported in Appendix J. The perceptions towards six of the seven items in the
leadership category were significantly different for the three quality implementation
levels. The overall perceptions towards the items in the leadership category were

higher in organizations with more than six months of quality implementation.
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Table 8.  Cronbach alpha reliability coefficients for each of the Baldrige categories

Baldrige category Item no. Range Mean
Leadership 1-7 0.88 - 0.91 0.89
Information and analysis 8-14 091 - 0.93 0.92
Strategic planning 15-21 0.91 - 0.99 0.91
Human resource utilization 22-28 0.93 - 0.94 0.93
Quality assurance 29 - 35 0.92 - 0.94 0.92
Quality results 36 - 42 0.93 - 0.94 0.94
Customer satisfaction 43 - 49 0.86 - 0.88 0.88

Significantly high perceptions towards leadership were reported by organizations with

more than six months of quality implementation.

Information and analysis The means and standard deviations of perceptions for
each of the items in the information and analysis category are provided in Appendix
I. Upper management, middle management and workers’ perceptions towards all the
items in the information and analysis category were not significantly different.
Respondents with less than six months of quality implementation reported
significantly different perceptions for six of the seven items within this category. The
overall perception towards the items in the information and analysis category were

significantly higher in organizations with more than six months of quality
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implementation (Appendix J).

Strategic quality planning  The means and standard deviations of the

perceptions for each of the items in the strategic quality planning category are
provided in Appendix I. The perceptions towards all seven items within this category
were not significantly different for upper management, middle management and
workers. The workers reported the highest overall variability towards the strategic
planning category.

Respondents with less than six months of company-wide quality
implementation reported significantly different perceptions for six of the seven items
within this category. The overall perception towards the items in the strategic
planning category were significantly higher in organizations with more than six

months of quality implementation (Appendix J).

Human resource development  The means and standard deviations of the

perceptions for each of the items in the human resource development category are
provided in Appendix I. The lowest perception scores were reported for all items in
this category. Overall, upper management had higher perceptions than the other two
groups towards the human resource utilization category.

'The means and standard deviations of the perceptions for the items in the
human resource utilization category for varying quality implementation levels are
reported in Appendix J. The overall perceptions towards the items in the human

resource utilization category by all respondents with varying levels of company-wide
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quality implementation were not significantly different.

Ouality assurance = The means and standard deviations of the perceptions for
each of the items in the quality assurance category are provided in Appendix I.
Workers’ perceptions towards using problem solving tools, and the evaluation of
suppliers were significantly different for upper and middle management. Overall,
there were no significant differences between upper management, middle
management and workers towards the quality assurance criteria.

The means and standard deviations of the varying company-wide quality
implementation levels for each item within this category are reported in Appendix J.
Workers with more than six months of company-wide quality implementation had
significantly different perceptions towards six of the seven items in the quality
assurance category. The overall perception towards the items in the quality assurance
category were significantly higher in organizations with more than six months of

quality implementation.

Quality results The means and standard deviations of the perceptions for
each of the items in the quality results category are provided in Appendix L.
Perceptions of the respondents towards all seven items in the quality results category
were not significantly different.

The means and standard deviations of the varying lengths of company-wide
quality implementation for each item within this category are reported in Appendix J.

The perceptions towards five out of the seven items in this category were significantly
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different. The overall perception towards the items in the quality results category

were higher in organizations with more than six months of quality implementation.

Customer satisfaction = The means and standard deviations of perceptions for
each of the items in the customer satisfaction category are provided in Appendix I.
There were no significant differences in the perceptions of upper management,
middle management, and workers for all the items within this category.

The means and standard deviations of the varying lengths of company-wide
quality implementation for each item within this category are reported in Appendix J.
‘The perceptions towards three out of the seven items in this category were
significantly different for respondents with less than six months of company-wide
quality implementation. The overall perception towards all items in the customer
satisfaction category were not significantly different for varying lengths of company-

wide quality implementation.

Summary of the cumulative mean scores for the seven Baldrige categories

The following is a summary of the perceptions toward the seven Baldrige
categories based on job classification and company-wide levels. The numerical results
of the average perceptions of upper management, middle management, and workers
towards the Baldrige categories on the QPS instrument are shown in Table 9. A
graphical representation of these results is shown in Figures 4 and 5. Lowest scores
were reported for the human resource utilization category by all respondents. Middle

management and the workers’ perceptions towards the utilization of human resources
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Table 9. Means and standard deviations of the perceptions of the three groups
towards each of the seven Baldrige criteria

Upper Middle
Management Management = Workers
No. Baldrige criteria Mean S.D. Mean S.D. Mean S.D.
. Leadership 3459 852 3198 745 3011 @ 897
2.  Information and 29.33  8.03 2873 895 2934 886

analysis
Strategic planning 3159  6.86 31.00 796 3129 8.76
Human resource 2729  7.29 23.07 011 2493 10.09

utilization

Quality assurance 30.88 7.71 29.74 891 30.24 8.97
Quality results 30.35 8.01 31.21 9.92 29.99 8.37
Customer 3265 744 31.21 921 3343 8.19
satisfaction

Means of perceptions for each
criteria

Leadership  Information Strategic Human Quality Quality Customer
& analysis planning resource assurance results satisfaction
utilization

Baldrige criteria

[J Upper Mgmt. [] Middie Mgmt. Il Workers

L e e e e e e e

Figure 4. Mean perceptions towards the seven Baldrige criteria by the three groups
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in their organizations were lower than the perceptions of upper management.
Average perceptions towards the customer satisfaction category were highest among
all three groups. According to the responses to category one, upper managements’
average perceptions towards quality leadership were higher than the workers.

The highest standard deviations were recorded for the human resource
utilization category by the workers (Figure 5). The lowest standard deviations for the
strategic quality planning were reported by top management. In the quality results
category, middle management had the highest standard deviations.

The numerical results of the mean and standard deviations of perceptions for

each of three quality implementation levels (less than 6 months; between 6 to 24

12

=

Std. deviation of perceptions for
each criteria
o

T ar et it Nma 3y et s

Quality
assurance
Quality
results

Customer
satisfaction

Strategic
planning
Human
resource
utilization

Leadership
Information
& analysis

Baldrige criteria

] Upper Mgmt. (] Middle Mgmt, B Workers

- : )

Figure 5.  Standard deviations of perceptions towards the seven Baldrige criteria by
the three groups



62

months; and more than 24 months) towards each of the Baldrige categories on the
QPS instrument are shown in Table 10. A graphical representation of these results
are provided in Figures 6 and 7.

All respondents had the highest perception towards the customer satisfaction
category, and the lowest perception towards the human resource utilization category.
Overall, respondents with more than six months of company-wide quality
implementation had high perceptions towards each of the seven Baldrige criteria
(ranging from 25 to 33 from a possible 49).

Respondents with more than six months of company-wide quality
implementation, displayed the most variability in perceptions towards the Baldrige
criteria. Overall, the greatest variability was found among respondents with more

Table 10. Means and standard deviations of the perceptions of the three quality
implementation levels towards the Baldrige categories

< than 6 mo. 6-24 mo. > 24 mo.
No. Baldrige criteria Mean S.D. Mean S.D. Mean S.D.
. Leadership 28.09 8.63 33.02 8.48 31.64 8.37
2.  Information and 27.30 7.77 30.19 9.54 30.74 8.80

analysis
Strategic planning 29.14 8.78 32.63 7.88 32.88 8.20
Human resource 24.57 9.28 25.15 991 2459 1042

utilization

Quality assurance 27.84 7.96 31.35 9.30 31.96 9.42
Quality results 28.05 7.65 31.89 939 3043 7.73
Customer 32.83 7.35 32.64 9.62 33.56 8.06

satisfaction
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than 24 months of company-wide quality implementation in the human resource

utilization category.

res of 1 ncy of the perceptions for the Baldri ri

A summary of the median, mode, and ranges of the respondents perceptions
towards each of the seven Baldrige categories is shown in Table 11. The dispersion
of the perception scores for each of the seven Baldrige categories using box plots is
also shown (Figure 8). The mean perceptions for each of the Baldrige categories
were significantly different. Respondents from all three groups had the lowest mean
perceptions towards the human resource utilization category and the highest mean
perceptions towards the customer satisfaction category. The spread of scores

between the inter-quartile ranges were the highest for human resource utilization.

Table 11. Dispersion of data for the seven Baldrige categories

Baldrige category Mean Median Mode Range Interquartile range
Leadership 30.74 31 31 42 11

Information and analysis 29.23 30 30 41 12

Strategic planning 31.33 31.5 28 42 11.5

Human resource utilization 24.77 24 22 42 13.5

Quality assurance 30.19 30 28 42 13

Quality results 30.00 30 28 42 12

Customer satisfaction 32.96 33 41 42 11
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f res for Baldri ri
The results of the Duncan’s test are shown in Table 12. Differences were
found among each of the seven Baldrige criteria. Significant differences were found
among the customer satisfaction category, strategic planning and leadership
categories, the quality assurance and quality results categories, information and

analysis category, and the human resource utilization category.

ison of the pr i f mean scores with th 1 and the Baldri

The numerical results of the perceptions of the three groups based on the
differences of the proportions of means scores with the total and the Baldrige
weightings for the three job classifications is shown in Table 13. A graphical
representation of these responses is provided in Figure 9. The mean perceptions of
all three groups were lower for the first three categories. Management and workers
had lower perceptions towards quality leadership, information and analysis, and
strategic planning in comparison to the Baldrige requirements. The perception of all
three groups towards the quality results and customer satisfaction categories were
higher for the Baldrige requirements. Responses to the quality assurance category
were at the same level as the Baldrige requirements. Management’s and workers’
perceptions towards quality results and customer satisfaction were higher than for the

Baldrige requirements. The overall variation of perceptions in comparison to the

Baldrige weightings were higher for middle management.
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Table 12. Duncan’s multiple-range test for the seven Baldrige categories

Duncan grouping Mean Number Baldrige category
A 32.96 255 Customer satisfaction
B 31.33 260 Strategic planning
B 30.74 260 Leadership
CB 30.19 262 Quality assurance
CD 30.00 251 Quality results
D 29.23 264 Information & analysis
E 24.77 260 Human resource utilization

(Means with the same letter are not significantly different)

Comparison of the proportions of mean scores with the total and the Baldrige
weightings for the three company-wide implementation levels

The numerical results of the perceptions for the three company-wide
implementation levels based on the differences in the proportion for each Baldrige
category with the total score, and the Baldrige weightings are shown in Table 14. A
graphic representation of these responses is shown in Figure 9 . The perceptions of
all three quality implementation levels were lower for the first three categories. The
three levels of company-wide quality implementation showed lower overall perception
scores towards quality leadership, information and analysis, and strategic planning.
Respondents with different company-wide implementation levels scored higher in the

quality results and customer satisfaction categories than the Baldrige requirements.
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Table 13  Differences in means and standard deviations between the proportion for
each Baldrige criterion sub-score to total score and the Baldrige
weightings for the three groups

Weighting Upper mgmt. Middle mgmt. Workers

Baldrige for each Difference in Difference in  Difference in
criteria category Mean S.D. Mean S.D. Mean S.D.
Leadership 0.09 -0.06 0.03 -0.07 0.03 -0.05 0.02
Information 0.08 -0.06 0.02 -0.06 0.00 -006  0.02
and analysis

Strategic 0.06 -0.08 001 -0.09 0.02 -0.09 0.02
planning

Human 0.15 0.02  0.02 0.04 0.02 0.03 0.03
resource

utilization

Quality 0.14 -0.01 0.02 0.00 0.04 000 0.02
assurance

Quality - 0.18 0.05 0.02 0.04 003 0.04 0.02
results

Customer 0.30 0.15 0.03 0.15 0.04 0.14 0.03
satisfaction

Management and workers perceptions towards quality results and customer

satisfaction were high.

Findings for Each Hypothesis

Hypothesis 1

Hy There is no significant interaction between the perceptions of upper management,
middle management, and workers, and the seven criteria as defined in the Baldrige

framework.

The results as shown in Table 15 indicate significant interaction between the
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Table 14. Differences in means and standard deviations between the proportion for
each Baldrige criterion sub-score to total score and the Baldrige
weightings for the three company-wide implementation levels

Weighting Experience E, Experience E, Experience E;,

Baldrige for each Difference in Difference in  Difference in
criteria category Mean S.D. Mean SD. Mean S.D.
Leadership 0.09 -0.05 0.02 -0.06 002 -0.06 0.03
Information 0.08 -0.05 0.02 -0.06 0.02 -0.06 0.03
and analysis

Strategic 0.06 -0.09  0.02 -0.09 0.02 -0.09 0.02
planning

Human 0.15 0.03 0.03 0.03 002 0.04 0.03
resource

utilization

Quality 0.14 -0.00  0.02 -0.00 0.02 -0.00 0.03
assurance

Quality 0.18 004 002 0.04 002 0.04 0.02
results

Customer 0.30 014 004 0.15 003 0.13 0.03
satisfaction,

perceptions of upper management, middle management, and workers, and the seven
Baldrige criteria at the 0.05 significance level using the ANOVA procedure. The F

value for the C*B interaction was 2.45. Therefore, the null hypothesis was rejected.

Hypothesis 2

H, There is no significant interaction between the varying levels of company-wide quality
implementation and the seven criteria as defined in the Baldrige framework.

The results indicate a significant interaction between the three levels of

company-wide quality experience and the seven Baldrige criteria at the 0.05
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Table 15. Analysis of variance of responses toward the Baldrige criteria and tests of
hypotheses using the ANOVA MS for S(C*E) as an error term

Source df SS MS F Pr>F
C 2 198 99 0.27 .7670
E 2 3,030 1,515 4.05 .0185*
C*E 4 496 124 0.33 8566

Tests of hypotheses using the ANOVA MS for B*S(C*E) as an error term

B 6 10,088 1,681 73.03 .0001*
B*E 12 1,241 103 4.49 .0001*
C*B 12 678 56 245 .0036*
C*B*E 24 1,350 56 244 .0001*

¥significant at .05

significance level using the ANOVA procedure (Table 15). The F value for the B*E

interaction was 4.49. Therefore, the null hypothesis was rejected.

Hypothesis 3
Hy There is no significant difference in the respondents’ perceptions for each of the seven
criteria as defined in the Baldrige framework
(UBI_= U§_2_= UB_3= UBA= U&= U&= U_Bl).
The results indicate significant differences in the responses toward the seven
Baldrige categories at the 0.05 significance level using the ANOVA procedure (Table
15). The F value for the main effect B at the 0.05 significance level was 73.03.

Therefore, the null hypothesis was rejected.
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H is 4
Hy, There is no significant interaction between the perceptions of upper management,
middle management and workers, and the seven Baldrige criteria in comparison to
the Baldrige weightings.
The results as shown in Table 16 indicate significant interaction in the

perceptions between upper management, middle management and workers, and the

 seven Baldrige categories in comparison to the Baldrige weightings at the 0.05 level

using the ANOVA procedure. The F value for the C*B interaction was 2.39.

Therefore, the null hypothesis was rejected.

Hypothesi
H, There is no significant interaction between the respondents’ varying levels of company-
wide quality implementation and the Baldrige criteria in comparison to the Baldrige
weightings.
The results as shown in Table 17 indicate significant interaction between the
varying levels of company-wide quality implementation, and the Baldrige criteria in
comparison to the Baldrige weightings at the 0.05 level using the ANOVA procedure.

The F value for the B*E interaction was 4.13. Therefore the null hypothesis was

rejected.

Summary of the Research Hypothesis Results
Hypothesis 1 (rejected): A significant interaction existed (at the 0.05 level) in
the perceptions between upper management, middle management and workers, and
the seven Baldrige criteria. The perceptions towards the seven Baldrige criteria were

influenced by the respondents’ job classification in the organizations.
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Table 16. Analysis of variance of responses with comparisons to the Baldrige
weightings and tests of hypotheses using the ANOVA MS for S(C*E) as
an error term

Source df F Pr > F
C 2 0.69 5023
E 2 1.20 3039
C*E 4 0.19 9429

Tests of hypotheses using the ANOVA MS for B*S(C*E) as an error term

B 6 1,942.59 .0001
B*E 12 4.13 .0001
C*B 12 2.30 .0066
C*B*E 24 1.36 1176

Hypothesis 2 (rejected): A significant interaction existed (at the 0.05 level)
between less than six months, six and 24 months, and greater than 24 months of
company-wide quality implementation, and the seven Baldrige criteria. The
perceptions towards the seven Baldrige criteria were influenced by the respondents’
length of exposure towards the quality transformation process in the organizations.

Hypothesis 3 (rejected): A significant difference existed (at the 0.05 level) in
the perceptions towards each of seven the criteria as defined in the Baldrige
framework. Respondents, irrespective of their job classification and length of

exposure to the quality transformation process, perceived each of the Baldrige criteria
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differently.

Hypothesis 4 (rejected): A significant interaction existed (at the 0.05 level) in
the perceptions between upper management, middle management and workers’ and
the seven Baldrige criteria in comparison with the Baldrige weightings. Respondents’
perceptions towards the Baldrige criteria were influenced by the job classification
when compared to the Baldrige weightings.

Hypothesis 5 (rejected). A significant interaction existed (at the 0.05 level)
between less than six months, six and 24 months, and greater than 24 months of
company-wide quality implementation levels and the seven Baldrige criteria in
comparison to the Baldrige weightings. The perceptions towards the seven Baldrige
criteria were influenced by the respondents’ length of exposure towards the quality
transformation process in the organizations when compared to the Baldrige

weightings.

Summary
A survey was conducted to gather the perceptions of management and workers
at seven printing organizations in Iowa, towards quality and productivity. Two-
hundred and eighty-nine usable responses were obtained. The survey instrument
consisted of forty-nine questions with seven questions for each of the seven criteria as
defined in the Baldrige framework. The Cronbach alpha coefficients were calculated
for each of the Baldrige categories and reported a high degree of reliability.

Overall, upper management perceptions towards the leadership and human
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resource utilization categories were significantly greater compared to middle
management, and workers. Among the seven Baldrige categories, utilization of
human resources was the lowest and the customer satisfaction category was the
highest. Middle management and the workers’ perceptions towards the utilization of
human resources in their organizations were significantly lower than the perceptions
of upper management. Based on Duncan means testing procedure, significant
differences were found among the customer satisfaction category, strategic planning
and leadership categories, the quality assurance and quality results categories,
information and analysis category, and the human resource utilization category.

Respondents with varying company-wide quality implementation levels
reported the highest perception towards the customer satisfaction category, and the
lowest perception towards the human resource utilization category. Overall,
respondents with greater than six months of company-wide quality implementation
had significantly high perceptions towards each of the seven Baldrige criteria.
However, respondents with above 24 months of quality implementation had
significantly lower perceptions.

The results of the research hypothesis reported significant interaction between
job classifications and the perceptions towards Baldrige criteria. Further, significant
interaction were reported between company-wide quality implementation and the
Baldrige criteria. When compared with the Baldrige weightings, significant
interaction were also reported for job classifications, and company-wide quality

implementation with the Baldrige criteria based on the ANOVA procedure.
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CHAPTER V. SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS

Chapters I through IV of this study dealt with the introduction, review of
related literature, methodology, and data analysis of this research. This chapter
restates the problem, purpose, and hypotheses of the study. A brief discussion and
presentation of conclusions based upon the findings follows each hypotheses. Finally,
the chapter presents overall conclusions of the study and provides récommendations

for future research.

Restatement of the Problem
The problem addressed by this study was to use the Baldrige quality
framework to investigate differences in the status of quality and productivity practices
as perceived by upper management, middle management and workers in printing

organizations with varying lengths of company-wide quality implementation.

Restatement of the Purpose
A review of the literature revealed that printing organizations have not so far
used the Baldrige quality framework to make comparisons of quality and productivity
practices. The purpose of the study was to compare the perceptions of upper
management, middle management and workers in printing organizations with varying
lengths of company-wide quality implementation, toward each of the seven criteria as

defined in the Malcolm Baldrige quality framework.
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Summary

A survey was conducted at seven Iowa printing organizations who were at
various stages of implementation of the Deming philosophy of quality and
productivity improvement. Two-hundred and eighty-nine usable responses were
compiled from upper management, middle management, and workers who were
asked their perceptions towards the effectiveness of quality and'productivity
improvement practices in their respective organization. A split plot factorial design
was used for this study which included the variables: job classification (upper
management, middle management, workers), length of company-wide quality
implementation, and the seven criteria as defined in the Baldrige framework. The
perceptions were recorded on a seven-point Likert scale based on the seven
categories of the Baldrige criteria: leadership, information and analysis, strategic
quality planning, human resource utilization, quality assurance, quality results, and
customer satisfaction.

A quality and productivity survey (QPS) was developed with seven questions
for each of the seven Baldrige criteria, totaling forty-nine. Prior to administering the
QPS instrument, it was validated by a panel of experts to assure content validity and
to check for clarity. The modified instrument was then pilot tested for readability
and clarity with graduate students in the Department of Industrial Education and
Technology, and with a group of workers at Printing Services at Iowa State
University. Final modifications were made and the instrument was used to collect

data from selected printing companies in Iowa.
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The findings were based upon testing the relevant hypotheses. The five

hypotheses were tested using analysis of variance procedures.

Conclusions
The conclusions of this study are presented in terms of the stated hypotheses.
Each hypothesis is listed and the findings are stated, followed by a conclusion based

upon the findings presented in Chapter Four.

Hypothesis 1
It was hypothesized that there is no significant interaction between the

perceptions of upper management, middle management and workers, and the seven

criteria as defined in the Baldrige framework.

Conclusions  The purpose was to detect the existence of significant
interactions between the perceptions of upper management, middle management and
workers, and the seven Baldrige criteria. The findings indicate significant interactions
at the 0.05 level based on the ANOVA procedure. The mean perceptions towards
each of the criteria varied among the three groups. The lowest perceptions were
recorded for the human resource utilization criteria. Middle management and
workers perceived the human resource utilization criteria lower than upper
management. Perceptions of upper management towards quality leadership were
higher than the workers. The average perceptions towards the customer satisfaction

criteria were the highest among all three groups. The highest variability was
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recorded by workers for the human resource utilization criteria. Upper -

management’s perception towards strategic planning had the lowest variability.

Discussion  There were significant interactions among the perceptions for
upper management, middle management, and the workers towards the seven Baldrige
criteria. Middle management and workers’ perceptions towards the utilization of
human resources in their organizations had high variability and recdrded lower
average perceptions than the rest of the six criteria. This suggests that the lower
perceptions had to do with inadequate employee empowerment, job training,
involvement, recognition and utilization of the full potential of each employee, and
inadequate improvement strategies in the areas of hiring and career development.
Middle management felt that the human resources within their organization were not
effectively utilized.

Upper management perceived quality leadership and strategic planning much
higher with less variability than the workers. It appears that the organizations’
strategic planning process for the short term and the long term integration of quality
and company performance were not adequately communicated to the workers.

The perception towards satisfying customers were the highest among
management and workers compared to the rest of the criteria. All respondents had
high perceptions for their organizations’ knowledge about customers’ present and

future requirements.
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Hypothesis 2

It was hypothesized that there is no significant interaction between the varying
lengths of company-wide quality implementation and the seven criteria as defined in
the Baldrige framework.

The results indicate a significant interaction between the three levels of
company-wide quality experience and the seven Baldrige criteria at the 0.05
significance level based on the ANOVA procedure. Therefore, the null hypothesis

was rejected.

Conclusions  The purpose of this hypotheses was to detect the existence of
interactions between the three levels of company-wide quality implementation and
the seven Baldrige criteria. The findings show significant differences between the
varying lengths of company-wide quality implementation and the perceptions towards
the Baldrige criteria. Respondents at all company-wide quality implementation levels
had the highest perception towards the customer satisfaction criteria and the lowest
perception towards human resource utilization criteria.

Overall, respondents with more than six months of company-wide quality
implementation had high perceptions for each of the seven Baldrige criteria. The
highest variability in perceptions were observed by respondents with higher than six
months of company-wide quality implementation for the human resource utilization

criteria.
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Discussion  There were significant interactions among the varying degrees of
company-wide quality implementation and perceptions towards the Baldrige criteria.
Respondents with different degrees of company-wide quality implementation had the
highest perceptions for the customer satisfaction criteria. Respondents perceived that
their organizations were doing a good job of determining customers’ current and
future needs, and collecting the necessary data to make improvements.

Respondents with more than six months of quality implementation had higher
perceptions towards all seven of the Baldrige criteria. They perceived that their
organizations were improving in quality leadership, effective information and analysis
methods, strategic planning, quality assurance, quality results and customer
satisfaction., This implies that the quality culture is learned over time. Management
and workers in organizations with more than six months of quality implementation
have progressively developed desirable quality in leadership, information and analysis,
utilization of human resources, strategic planning, quality assurance, quality results

and customer satisfaction.

Hypothesis 3

It was hypothesized that there is no significant difference in the respondents’

perceptions of each of the seven criteria as defined in the Baldrige framework.

Conclusions  The purpose of this hypothesis was to detect the existence of
differences in perceptions among the seven Baldrige criteria. The findings indicate

that the lowest median response was reported in the human resource utilization
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criteria and the highest median in the customer satisfaction criteria. Also, a high
variability between the inter-quartile ranges were observed by all three groups with
varying lengths of quality implementation in the utilization of human resource

criteria.

Discussion  There were significant differences in perceptions by the
respondents towards each of the Baldrige criteria. Overall, the responses towards
each of Baldrige criteria by upper management, middle management, and workers,
varied. The utilization of human resources was perceived the lowest while customer
satisfaction was perceived the highest among the seven criteria.

All respondents felt that inadequate attention was given to the utilization of
human resources. Management and workers felt that improvements were needed in
recognizing and utilizing the full potential of employees, basing training on needs
analyses, while using empowerment techniques and performance measurement

systems to reward employees.

Hypothesis 4

It was hypothesized that there is no significant interaction in the perceptions
between upper management, middle management and workers, and the seven

Baldrige criteria in comparison to the Baldrige weightings.

Conclusions  The purpose of this hypothesis was to detect the existence of

interactions between upper management, middle management and workers, and the
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seven criteria based on the Baldrige weightings. The findings indicate that there
were significant differences at the 0.05 level based on the ANOVA procedure. The

average perception towards each of the criteria varied between the three groups.

Discussion = The management and workers perceptions fell below the
Baldrige weighting for quality leadership, information and analysis, and strategic
planning. All three groups reasonably met the Baldrige weightings in the area of
quality assurance and quality results. There was a significant variability in the
perceptions of middle management towards the seven Baldrige categories.

Respondents perceived that intervention was needed to improve quality
leadership to effectively use information and analysis, and to generate more
involvement in strategic planning. Efforts are needed in communicating quality
values into the organization, emphasizing quality issues and incidents throughout the
organization, using information based on solid facts and evidence, and in quality
issues and business planning. More participation is needed between management and

workers to improve quality efforts.

Hypothesis S

It was hypothesized that there is no significant interaction between the varying
degrees of company-wide quality implementation and the Baldrige criteria in

comparison to the Baldrige weightings.
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Conclusions  The purpose of this hypotheses was to detect the existence of
interactions between the different lengths of company-wide quality implementation
and perceptions towards the Baldrige criteria. The findings show there were
significant interactions between the varying lengths of company-wide quality
implementation and perceptions towards the Baldrige criteria. Respondents
belonging to all three experience levels had the highest perception towards the
customer satisfaction criteria and the lowest perception towards human resource

utilization criteria.

Discussion  The respondents’ different levels of company-wide quality
implementation and their perceptions towards the Baldrige criteria fell below the
Baldrige weighting for quality leadership, information and analysis and strategic
planning. The results indicate that efforts have to be focussed in the area of quality
leadership, information analysis, and strategic planning.

The perceptions of upper management, middle management, and workers met
the Baldrige weightings in the area of quality assurance and quality results. Middle
management varied in their perceptions towards the individual Baldrige categories.
Overall, respondents with varying degrees of company-wide quality implementation,
recorded higher perceptions for the customer satisfaction criteria, than the Baldrige

weightings.
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Implications for the Printing Industry

Based on the findings of the study, respondents’ perceptions towards the
Baldrige framework for measuring quality and productivity in printing organization
were significantly influenced by job classification and the length of company-wide
quality implementation. This supports the results of a study conducted by the
Construction Industry Institute (cited in Hong, 1993) which suggested that
organizations not implementing a quality improvement program would not be
successful in improving quality and increasing productivity. Organizations with more
than six months of organization-wide quality implementation had higher perceptions
towards quality and productivity.

The Malcolm Baldrige criteria appears to be a useful internal assessment tool
in printing organizations for measuring the extent of the quality transformation
process and improvements in productivity. It provides a full spectrum of quality
ranging from quality leadership to customer satisfaction. Upper management, middle
management, and workers perceptions towards each of the Baldrige criteria varied
significantly. Significantly high perceptions were recorded for the customer
satisfaction criteria indicating that printing organizations were doing an excellent job
in satisfying and responding to changes in customer needs. The utilization of human
resources recorded the lowest perception and varied significantly between upper
management, middle management and workers. This indicates that intervention is
needed to effectively utilize the human resource function. Printing organizations

should take more effort to involve people in the quality process and empower them
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to manage by providing structure.

Discrepancies in perceptions were found between upper management and
workers in the leadership criteria. The printing organizations’ upper management
should lead the effort toward full participation to ensure employees are positively
involved. Participation in training classes, promoting teams, and maintaining an open
door policy are examples of encouraging participation. Furthermore, upper
management should take the initiative to recognize improvements at all levels.

The respondents’ perceptions towards the use of information and analysis was
low. It is essential that upper management lead based on data rather than intuition.
Information in printing organizations should be readily available and widely
accessible. Key indicators and benchmarks must be used to evaluate and improve
organizations structure and processes.

Results in the strategic planning category revealed that perceptions differed
between upper management and the workers. It is important that upper management
involve workers when developing plans and monitoring progress and establishing long
term goals.

The seven printing organizations surveyed fell short of meeting the Baldrige
requirements in the areas of leadership, information and analysis and strategic
planning. Furthermore, there were significant differences between upper
management, middle management, and workers’ perceptions towards these categories.
Training in the areas of leadership, strategic planning, and effective methods of using

information and analysis are needed in order for printing organizations to further
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improve quality and productivity.

Recommendations

Based on the findings and conclusions of the study, the following

recommendations for further research are presented.

1.

It is recommended that future research should include different geographical
areas, in order to determine whether the findings of this study can be
generalized to populations beyond the scope of this study.

Further research is needed to replicate the study using variables such as
technical training and workplace literacy skills. This will provide more insight
into quality and productivity practices in printing organizations.

Future research should focus on large organizations where a larger sample of
upper management could be obtained. This will provide more insight into the
perceptions of upper management towards quality and productivity.

Future research should investigate different TQM implementation systems to

determine the impact of quality and productivity in printing organizations.



89

REFERENCES

Aguayo, R. (1990). Dr. Deming, the American wh
quality. New York: Carol Publishing Group.

Apfelberg, M. (1991). The importance of SPC in total quality management.
Technical Focus, 11(5), 4-5.

Andrukitas, J. (1993, September). Management plus challenge. American Printer,
78-81.

Bemowski, K. (1991). Three U.S. electronic firms win 1991 Baldrige award. Quality
Progress, 24, 39-42.

Borg, W. R, & Gall, M. D. (1983). Educational research: An introduction (4th
ed.). New York: Longman, Inc.

Brown, M. G. (1992). Measuring your company against the Baldrige criteria.
rnal for lity and Participation, 15(3), 82-87.

Carey, J. (1991). The ecstasy and the agony. Business Week, 3236, 40.

Carnevale, A. P, & Shultz, E. R. (1990). Evaluation framework, design, and reports.

Training and Development Journal, 44(7), s15-s23.

Cook, B. M. (1991). Quality: The pioneers survey the landscape. Industry Week,
240, 68-73.

Chung, T. (1989). Anatomy of a web press run. T & E News, 17, 8-9.

Compton, J. (1993). Quality concepts. New York: Laboratory of Quality and
Productivity in the Graphic Arts, Rensaeleer Institute of Technology.

Crosby, P. (1979). Quality is free. New York: McGraw-Hill.

Covey, S. R. (1992, February). Principles of total quality. Journal for Modern
Office Technology, 10.

Cozart, J. (1987, March ). Building quality into the production process. American
Printer, 46-48.



90

Davis, T. (1991). European and international standards for quality. Global
perspectives on total quality. New York: The Conference Board, Inc., 23-25.

Deming, E. W. (1982). Quality, productivity, and competitive position. Cambridge,

MA: Massachusetts Institute of Technology, Center for Advanced Engineering.

Deming, E. W. (1986). OQut of the crisis, Cambridge, MA: MIT, Center for
Advanced Engineering,

Edosomwan, J. A., & Savage-Moore, W. (1991). Assess your organizations’s TQM
posture and readiness to successfully compete for the Malcolm Baldrige award.

Industrial Engineering, 23(2), 22-34.

Farger, J. S. W. (1991) Assessing your organization’s potential for quality and

productivity improvement. 34th International Conference Proceedings (pp. 375-

378). Seattle, WA: American Production and Inventory Control Society, Inc.

Feigenbaum, A. V. (1983). Total quality control (3rd ed.). New York: McGraw-
Hill.

Garvin, D. A. (1991, Nov.-Dec.). How the Baldrige award really works. Harvard
Business Review, 80-93.

Geber, B. (1991). The IBM way of winning. Training, 28(3), 39-40.

General Accounting Office. (1991). Management practices: U.S. compani

improve performance through quality efforts, (Report No. NAIAD-91-190),
Washington, DC: US Government Printing Office.

Gitlow, H. S., & Gitlow, S. J. (1987). The Deming guide to quality and competitive

position, Englewood Cliffs, NJ: Prentice-Hall, Inc.

Glover, M. K. (1988, Dec. 5). The quest for excellence. Business America, 109, 2-
13.

Hall, P. (1992). Living with TQM: Properties and casualties. Risk
Management, 39(20), 20.

Hart, C. W. L., & Bogan, C. E. (1992). The Baldrige: What it is, how it’s won, how
to use it to improve quality in your company. New York: McGraw-Hill, Inc.

Heaphy, M. S. (1992, October). Inside the Baldrige award guidelines. Quality
Progress, 74-79.




91

Hensler, W. J. (1991). ing priz lobal perspectives on total quality.
NY: The Conference Board, Inc., 27-29.

Hong, J. W. (1993). Development of an instrument to measure the levels of total
quality management implementation in manufacturing organizations. Doctoral

dissertation, Iowa State University, Ames, IA.
Ingman, L. C. (1991). Quality systems. Pulp and Paper, 65(1), 137-139.

Joiner, B. L., & Scholtes, P. R. (1988). The manager’s new job, total guality
management: An IFS executive briefing. New York: IFS Publications.

Juran, J. (1954). Plannin ractice in quali ntrol-lecture on quali ntrol,
Tokyo, Japan: Union of Japanese Scientists and Engineers (JUSE).

Juran, J. (1974). li ntrol han k (3rd ed.). New York: McGraw-Hill.

Juran, J. (1988). Juran on planning for quality, New York: The Free Press.

Kerr, R. (1982). Psychomotor learning. Philadelphia, PA: Sanders College
Publication.

Kelsch, J. (1991). The Malcolm Baldrige award. Global Perspectives on Total
Quality. New York: The Conference Board Inc., 29-31.

Knotts, Jr., Ully, S., Parrish, Leo G., & Evans, C. R. (1993, May). What does the
U.S. business community think about the Baldrige award? Quality Progress, 49-
53.

Lemon, N, (1973). Attitude and their measurement. New York: John Wiley &
Sons, Inc.

Lornic, John. (1990). Dr. Deming’s travelling quality show. Canadian Business,
63(9), 38-42,

Main, J. (1990). How to win the Baldrige award. Fortune, 122(8), 101-113,

McCabe, W. W. J. (1989). Examining processes improves operations. Quality
Progress, 22(7), 26-32.

Mizuno, S. (1989). Company-wi 1 quali ntrol (3rd ed.). Hong Kong:
Asian Productivity Organization.



92

Moser, J. (1992). The applicability of the Malcolm Baldrige national quality award
criteria to the evaluation of quality in hospitals as perceived by the chief

executive nurse, Doctoral dissertation, Ohio University, (Dissertation Abstracts
International).

National Association of Printers and Lithographers. (1992). Management-plus award
brochure. (1992). Teanect, VA: Author.

Paparozzi, A. D., & Portas, C. (1992). Staying profitable. American Printer, 86-87.
Printing 2000 study. (1993). VA: Printing Industries of America.

Pushing to improve quality. (1990). Technology management, 33(5), 19-22.

Reinmann, C. W. (1988, May 9). National quality award brings opportunities for
industry. Business America, 109, 5-7.

Reinmann, C. W. (1989). The Baldrige award: Leading the way in quality
initiatives. Quality Progress, 22(7), 35-39.

Reinmann, C. W. (1990). America unites behind the Baldrige quality
crusade. Electronic Business, 16(20), 63.

Remarks by Secretary of Commerce Robert A. Mosbacher at the national quality
award news briefing, November 2, 1989. (1989, November 20). Business

America, 110, 6-7.

Rohan, T. M. (1991, April 1). Do you really want a Baldrige? Industry Week, 240,
11-12,

Rosander, A. L. (1985). Applications of quality control in the service industry.
Milwaukee, WI: Quality Press.

Shewhart, W. (1931). Economic control of quality for manufacturing product, New

York: The Free Press, 1988.

Spiker, B. K. (1991). Total quality management: The mindset for competitiveness

in the 1990s. Manufacturing Systems, 9(9), 40-45.

Steeples, M. M. (1992). Th orate gui he Malcolm Baldrige national
quality award. Milwaukee, WI: ASQC Quality Press.

Stratton, B. (1990). A forum for the power of quality, Quality Progress, 23(2), 19-24.



93

Strolle, A. (1991). Creating a total quality management is everyone’s business.

Research-Technology Management, 34(4), 8-9.

Tobin, L. M. (1990). The new quality landscape: Total quality management.
Journal of Systems Management, 41(11), 10-14.

United States Department of Commerce. (1992). 1992 award criteria, Malcolm

Baldrige national quality award. Gaithersburg, MD: National Institute of
Standard and Technology.



94

ACKNOWLEDGMENTS

I wish to express my sincere appreciation to Dr. John Dugger for his time and
valuable guidance in the development and completion of this study. His professional
insight accompanied by his personal approach provided continual encouragement.

Special appreciation is expressed to my committee members: Drs. John Riley,
Robert Strahan, Terry Smay, and Nicholas Akinkuoye, for their guidance. Gratitude
is expressed to the faculty in the Department of Industrial Education and Technology
for their guidance and support.

A note of special thanks goes to Rashid Bax, a colieague whose friendship
extended to valuable technical support and insight. The author is also grateful to Pat
Hahn for her untiring efforts in professionally editing this dissertation.

Most importantly, without the love of my family this dissertation would not have
been possible. I am deeply grateful to my wife, Sharmini, for the dedication and love
she has shown me during my years as a graduate student. To my precious son,
Shammal, I acknowledge the many hours he has spent waiting for "dadda" to return

from school.



95

APPENDIX A. SEVEN DIMENSIONS OF THE BALDRIGE
QUALITY FRAMEWORK



96

Seven Dimensions of Baldrige Quality Award Framework

The Leadership category examines how senior executives create and sustain
clear and visible quality values along with a management system to guide
excellence.

The Information and Analysis category examines the scope, validity, use and
management of data and information that underlie the company’s overall quality

management system. Also examined are adequacy of data, information and
analysis to support a responsible, prevention-based approach to quality and
customer satisfaction.

The Strategic Quality Planning category examines the company’s planning
process for achieving and retaining quality leadership and the company’s
integration of quality improvement planning into overall business planning. The
company’s short-term and long-term plans to achieve and/or sustain a quality

leadership position are also examined.

The Human Resource Utilization category examines the effectiveness of the
company’s efforts to develop and realize the full potential of the work force,

including management, and to maintain an environment conducive to full
participation, quality leadership, and personal and organizational growth.

nd Pr nd_Services category examines the
systematic approaches used by the company for assuring quality of goods and
services based primarily upon process design and control, including control and
procured materials, parts, and services. The integration of process control with
continuous quality improvement is also scrutinized.

The Quality Results category examines quality levels and quality improvement
based upon objective measures derived from analysis of customer requirements
and expectations and from analysis of business operations. Current quality levels
in relation to those of competing firms are also examined.

The Customer Satisfaction category examines the company’s knowledge of the
customer, overall customer service systems, responsiveness, its ability to meet
requirements and expectations. Also examined are current levels and trends in

customer satisfaction.
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APPENDIX B. PRINTING ORGANIZATIONS USED IN THE STUDY
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LIST OF PRINTING COMPANIES

Grace Labels, Inc.
730 East 4th Street
Des Moines, Iowa 50309

The Printer, Inc.
1220 Thomas Beck Road
Des Moines, Iowa 50315

The Printing Station
1023 Grand Avenue
Des Moines, Iowa 50309

Acme Printing
66 Washington Avenue
Des Moines, Iowa 50309

Library Binding Services
2134 East Grand
East Des Moines, Iowa 50309

Waddell’s Computer Graphic Center
1125 High Street
Des Moines, Iowa 50309

Wagners Printers
1515 East Kimberly Road
Davenport, Iowa 52808

The Daily Tribune
317 5th Street
Ames, Iowa 50010
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APPENDIX C. PROPOSED QUALITY AND PRODUCTIVITY SURVEY
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Proposed Total Quality survey

Demographics:
A. (Please indicate to which classification you belong)
( ) Upper management ( ) Middle management ( ) Workers

Other: (please indicate)

B. Years of organization-wide quality implementation : 1 2 3 4 5 6

C. How iong have you worked in this organization : years months

ngstlonnalre :
Please read each statement carefully and circle your agreement to each

according to your own perception.

A. Leaders in this organization disagree Agree
1 9

1. are personally and visibly involved in
achieving total quality performance

2. provide encouragement, recognition, and
rewards for quality improvements efforts

3. have successfully broken down organizational
barriers to achieve quality improvements

4. have done a thorough job of building quality values
into the leadership process of the company

5. regularly demonstrate and communicate the company's
customer orientation and quality values through ali
levels of management and supervision

6. have designed an organization structure in a logical
manner so as to reduce bureaucracy and promote
customer satisfaction

7. use key indictors on an ongoing basis to review how well
the organization is making quality happen

8. devote adequate time and other resources to promote quality
awareness with external groups outside of the company

9. have systems in place to evaluate the scope, reliability,
timeliness, accuracy, accessibility and consistency of its

data collection

B. Information and analysis in this organization

10.are obtained from a variety of sources (from customers,
competition, government, our own operations etc.) to assist
in the day-to-day management and evaluation of quality
ll.are used to prevent problems and manage internal operations
12.are based on solid facts and evidence
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13. and the quality of this information can be got quickly and easily

14.is shared among all those who need it

15.are used to make quality comparisons of competitors or other
best in class/world class benchmarks

16.are used for aggregating and analyzing customer related data
and for translating these analyses into actions plans

C. Strategic _ Quality Planping In this organization

17 is very comprehensive and is used for planning and
implementing quality leadership and customer satisfaction
18.is used to improve effectiveness in all phases of our operations

19.is done to establish long term goals and become a ‘quality
leader'  in our industry

20.uses data from customer requirements, process capabilities,
competitive and benchmark data, and supplier capabilities
to develop quality improvement goals and plans

2l.uses (1-2 year) operational and (3-5 year) strategic plans to
describe overall quality and company performance goals and
strategies for achieving those goals

22.includes suppliers in the quality and productivity improvement plan

23.includes active participation of employees

D. Human _Resource Development and Management in this

organization

24.provides authority to employees to act and take responsibility for
quality improvement and customer satisfaction

25.have specific quality goals and improvement strategies in areas
of hiring, career development, evaluation, and training/education

26.recognizes and rewards all employees

27.uses a structured training/education curriculum for training all
employees and the curriculum is based upon a thorough analysis
of employee training needs

28.uses a clear plan and implements a strategy to increase employee
enpowerment, responsibility and innovation

2%9.has a plan to develop employees through job rotation, job training,
educational opportunities and special projects

30.has a strategy for staffing, selection, training, involvement,
enpowerment and recognition

E. Quality Assurance Of Products And Services in this organization

3l.uses effective control procedures to assure processes provide
consistent performance
32.uses problem solving tools to determine root causes and provide
solutions to prevent future occurrences
33.is used for to continuously improve processes
34.evaluates external supplies on an ongoing basis
35.transfers knowledge to support quality through effective documentation
36.carefully produces goods to meet and exceed customer satisfaction
37.continually assesses the quality of outgoing goods

F. Quality Results in this organization
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PANEL OF EXPERTS

John Dugger, Ph.D.

Professor and Chair

Dept. of Industrial Education and Technology
Iowa State University

Ames, 1A 50010

John Riley, Ph.D.

Professor

Dept. of Industrial Education and Technology
Iowa State University

Ames, 1A 50010

Nicholas Akinkuoye, Ed.D.

Professor

Dept. of Industrial Education and Technology
Iowa State University

Ames, 1A 50010

David Johnson, Ph.D.

Professor

Dept. of Industrial Education and Technology
Iowa State University

Ames, 1A 50010

Robert Gelina, Ph.D.

Director

Center for Continuous Quality Improvement
Iowa State University Research Park

Ames, 1A 50010

Mark Steinberg,

Director

Iowa Quality Coalition
Marshalltown Community College
Marshalltown, 1A

Robert Galligan, MBA
Professor

Grand View Technical College
Des Moines, 1A
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Barb Flynn, Ph.D.

Professor, Dept. of Management
College of Business

Iowa State University

Ames, 1A 50010

Sharon Drake, Ph.D.
Training and Development
Iowa State University
Ames, 1A 50010

Norman Luiken

Managing Director

Center for Continuous Quality Improvement
Iowa State University Research Park

Ames, IA 50010

William Poston, Ph.D.
Professor

College of Education

Iowa State University

Ames, 1A 50010
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October 6, 1993

[EXPERT PANEL MEMBER]
[ADDRESS 1]
[ADDRESS 2]
[CITY], [STATE] [ZIP CODE]

Dear [EXPERT PANEL MEMBER],

As a person who is knowledgeable about quality and productivity improvements, I am
requesting your assistance in validating a Baldrige criteria survey instrument. I am
attempting to investigate differences in the perceptions of employees toward the
quality transformation, in printing organizations, based on the seven criteria as

defined in the Baldrige framework.

Please examine the enclosed instrument and provide suggestions regarding:
1. the placement of each item within each Baldrige category,
2. the clarity of each item
3. the identification of omitted items

Please return the completed instrument in the stamped addressed envelope provided,
by October 21, 93,

Your suggestions will be incorporated with others from your colleagues. The
instrument then will be pilot tested to determine its readability and revised prior to

being administered.

If you would like to have a copy of the final results, please call me at (515) 296-8314.
Thank you for your help.

Sincerely
Eugenio Lord, John C. Dugger, Ph.D.
Graduate Student Major Professor,
Dept. of Industrial Dept. of Industrial

Educ. & Technology Educ. & Technology
Iowa State University Iowa State University
Ames, IA 50010 Ames, IA 50010

(515) 296-8314 (515) 294-1033
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APPENDIX F. MODIFIED QUALITY AND PRODUCTIVITY
SURVEY INSTRUMENT



108

Baldrige Quality & Productivity Survey

Demographics:
To ensure confidentlality please do

Sectim? A_ o L. not indicate your name on this form,

Please indicate your job title in your organization: If you wish not to have your job title
identificd please classify yourself into
one of the three catogorics:

Section B ( ) upper management

How long have you worked in your organization: ( ) middlc management

years months () workers

Questionnaire: Section C
Please read each statement carefully and circle the number that corresponds to the degree of agreement;

Disagree Agree
Criterin one: Leaders in this organization:
1. lake an active role in achicving total quality 1 2 3 4 5 6 7
2. provide encouragement and rccognition for quality improvement efforts 1 2 3 4 5 6 7
3. builds quality values into the organization 1 2 3 4 5 6 " 17
4, regularly communicates customer focus 1 2 3 4 5 6 7
5. refines the organization structure for continuous quality improvement 1 2 3 4 5 6 7
6. rcviews continuously the progress towards quality improvement 1 2 3 4 5 6 7
7. promotes awareness of quality with groups outside of the company 1 2 3 4 5 6 7

Criteria 2: Information and analysis in this organization:

Disagree Agree
8. isobtained from a variety of sources 1o assist in the evaluation of quality 1 2 3 4 5 6 7
9. helps to solve problems 1 2 3 4 5 6 7
10, is based on solid facts and evidence i 2 3 4 5 6 7
11, is sufficient to analyze the functioning of work units 1 2 3 4 5 6 7
12, shared among all those who need it 1 2 3 4 5 6 7
13. uscd for communicating quality performance 1 2 3 4 5 6 7
14, wranslates customer related data into action plans 1 2 3 4 5 6 7

Criteria 3: Strategic Quality Planning in this organization:

Disagree Agree
15. is used for planning quality leadership and building customer loyalty 1 2 3 4 5 6 7
16. is uscd to improve effectiveness in all phases of our operations 1 2 3 4 5 6 7
17. is done to become a ‘quality leader’ in our industry 1 2 3 4 5 6 7
18, uses data to set quality improvement goals 1 2 3 4 5 6 7
19. focusses more on the long range than the short term 1 2 3 4 5 6 7
20, is based upon current and future quality requircments 1 2 3 4 5 6 7
21, seeks input from supplicrs 1 2 3 4 5 6 7

continued on reverse
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Criterin 4: Human Resource Development in this organization:

Disagree
22, gives employees assistance for quality improvement . | 2
23, promotes improvement strategies in areas of hiring and career development 1 2
24, recognizes and utilizes the full potential of each employes 1 2
25, uses a training program based on the needs analysis of employees 1 2

* 26, uses aclear plan to increase em3ioyee empowerment and responsibility 1 2

27, uses a performance measurement system to encourage high quality performance 1 2
28, uses a strategy for selection, training, involvement, and group recognition 1 2
Criteria 5: Quality Assurance Of Products And Services:

Disagree
29. use effective procedures to assure the processes are improving 1 2
30. usc problem solving tools to improve processes 1 2
31, strives to continuously improve processes 1 2
32, evaluates suppliers on an ongoing basis 1 2
33, uses knowledge to support quality through effective documentation 1 2
34, uscs statistical methods to analyze the quality of processes 1 2
35. assesses continually the quality of processes 1 2
Criterin 6: Quality Results in this organization:

Disagree
36, helps to improve the quality of our processes 1 2
37, helps us to improve our quality levels favorably with our competitors 1 2
38. shows trends of continuous improvement in all key operational measures 1 2
39. shows trends of continuous improvement in all key financial measures 1 2
40. shows that there is continuous improvement in all support departments 1 2
41. shows that the quality of goods and scrvices of our supplicrs are improving 1 2
42, improves continuously based on measures of operational processes 1 2
Criteria 7: Customer Satisfaction in this organization:

Disagree
43, determines current and future customer requirements and expectations 1 2
44, makes it easy for customers 1o provide feedback 1 2
45. cmployes surveys and interviews to determine customer satisfaction 1 2
46, showes significant improvements in the level of customer satisfaction 1 2
47. uscs an cffective process 1o determine changing needs of customers 1 2
48, collects dataon customer complaints, rejects and recalls, for improvement efforts 1 2
49, promotes trust regarding delivery time, quality products and pricing 1 2
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Thank you for helping us to improve the quality transformation process in printing.
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APPENDIX G. HUMAN SUBJECTS COMMITTEE APPROVAL
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Information for Review of Research involving Human Subjects

lowa State Universtly
(Plecse type and use the attached instructions for completing this form)

1. Title of Project ASSESSING QUAI ITY AND PRODNCTIVITY. I POINTING ORGANIZATIONS

2, I agree to provide the proper surveillance of this project to insure that the rights and welfare of the human subjects are
protected, I will report any adverse reactions to the committee, Additions to or changes in research procedures after the
projecthasbeen approved will be submitted tothecommittee forreview. 1agree torequestrenewal of approval forany project
continuing more than one ycar.

0-20- - E . [\o vcl.
Typed Name of Principal Investigaor Dae Signawre of Principal Investig
INDUSTRIAL EDUCATION & TECHNOLOGY I.ED. BLDG. il 294-1033
Depanment Campus Address Campus Telephone
3. Signatures of 6:11er investigators Dats Relationship to Principal Investigator
4. Principal Investigator(s) (check all that apply)
3 Faculty O suff {3 Graduate Student [ Undergraduate Student
5. Project (check all that apply)
J Research [# Thesis or dissestation ] Class project ] Independent Study (490, 590, Honors project)
6. Number of subjects (complete all that apply)

A # Adults, non-students . ¥ ISU student — ¥ minors under 14 .. Other (explain)
. — ¥ minors 14 - 17

7. Bricf description of proposed research involving human subjects: (See instructions, Item 7. Use an additional page if
needed.)

Attached

-

(Please do not send research, thesis, or dissertation propaosals.)

L

Informed Consent: ] Signed informed consent will be obtained, (Attach a copy of your form.)
[0 Modificd informed consent will be abtained. (See instructions, item 8.)
[ Not applicable o this project.
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9. Confidentiality of Data: Describe below the methods to be used to ensure the confidentiality of data obtained. (See
instructions, item 9.)

PARTICIPANTS NILL NOT BE ASKED TO INDICATE NAMES OM THE SURVEY INSTRUMENT.
IN ADDITION PARTICIPANTS WILL BE TOLD THAT CONFIDENTIALITY WILL BE MAINTAINED.

10. What risks or discomfort will be part of the study? Will subjects in the research be placed at risk or incur discomfort?
Describe any risks to the subjects and precautions that will be taken to minimize them, (The concept of risk goes beyond
physical risk and includes risks to subjects' dignity and self-respect as well as psychological or emotional risk, Sece
instructions, item 10.)

HONE

11. CHECK ALL of the following that apply to your research:
(O A. Medical clearance necessary before subjects can participate
[J B. Samples (Blood, tissue, etc.) from subjects
[0 C. Administration of substances (foods, drugs, etc.) to subjects
[0 D. Physical exercise or conditioning for subjects
[J E. Deception of subjecis
[ F. Subjects under 14 years of age and/or O Subjects 14 - 17 years of age
[0 G. Subjects in institutions (nursing homes, prisons, elc.)
[0 H. Rescarch must be approved by another institution or agency (Attach leters of approval)

If you checked any of the items in 11, please complete the following in the space below (include any attachments):
Items A - D  Describe the procedures and note the safety precautions being taken.

Item E Describe how subjects will be deceived; justify the deception; indicate the debriefing procedure, including
the timing and information to be presented to subjects.

Item F For subjects under the age of 14, indicate how informed consent from parents or legally authorized repre-
sentatives as well as from subjects will be obtained.

Items G & H Specify the agency or institution that must approve the project. If subjects in any outside agency or
institution are involved, approval must be obtained prior to beginning the research, and the letter of approval
should be filed,
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Last Name of Principal Investigator_-EUGENIO ANTHONY LORD

rCheckllst for Attachments and Time Schedule
The following are attached (please check):

12.(¥] Letter or written statement to subjects indicating clearly:
a) purpose of the research
b) the use of any identifier codes (names, #'s), how they will be used, and when they will be
removed (see Item 17)
¢) an estimate of time needed for participation in the research and the place
d) if applicable, location of the research activity
¢) how you will ensure confidentiality
f) in a longitudinal study, note when and how you will contact subjects later
g) participation is voluntary; nonparticipation will not affect evaluations of the subject

13.[J Consent form (if applicable)
14.(7] Letter of approval for research from cooperating organizations or institutions (if applicable)
15. (3] Data-gathering instruments

16. Anticipated dates for contact with subjects:
First Contact Last Contact

10-28-93 11-3i)-93
Month/ Day / Year Month/ Day / Year

17. If applicable: anticipated date that identifiers will be removed from completed survey instruments and/or audio or visual
tapes will be erased:

Month / Day / Year

18. Signature of Departmental Executive Officer Department or Administrative Unit

%“h% g[zeé’r DEPARTHENT OF iNDUSTRIAL EDUCATION & TECHNGLOGY

19. Decision of the University Human Subjects Review Committee:

- Project Approved — Project Not Approved — No Action Required

Patricia M. Keith
Name of Committee Chairperson Date Signature of Committee Chairperson

GC:1/90
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APPENDIX H. PERMISSION LETTER TO PRINTING
ORGANIZATIONS
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October 26, 1993

The Chief Executive Officer
Messrs The Printer Inc.
Des Moines, I1A.

Dear Sir,

As you know the Baldrige award criteria for assessing quality and productivity is
being proclaimed as the national standard for determining quality in American
industry. I am conducting a study to gather and compare the perceptions of upper
management, middle management, and workers, in selected printing organizations in
Iowa, toward quality and productivity based on the seven criteria as defined in the
Malcolm Baldrige framework.

The instrument contains forty-nine statements which are based on seven Baldrige
criteria. These are: Leadership, Information and Analysis, Strategic quality planning,
Human resource development, Quality Assurance, Quality Results, and Customer
satisfaction. The responses that your employees provide will be kept strictly
confidential. The answers will be combined with many others and used only for

statistical analysis.

The survey will require about 15 minutes of your employees time to complete. The
result of data analysis will be provided upon your request. If you agree, I would like
to administer this process.

Thank you for your help as we attempt to investigate differences in the perceptions of
employees toward the quality transformation, in printing organizations, based on the
seven criteria as defined in the Baldrige framework.

Sincerely
Eugenio Lord Dr. John C. Dugger
Graduate Student Major Professor,
Dept. of Industrial Dept. of Industrial

Educ. & Technology Educ. & Technology
Iowa State University Iowa State University
Ames, 1A 50010 Ames, IA 50010

(515) 296-8314 (515) 294-8528
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APPENDIX 1. MEAN AND STANDARD DEVIATIONS OF
PERCEPTIONS OF THE THREE GROUPS
TOWARDS THE BALDRIGE CRITERIA



Category 1- Leaders in the organization

1.

2,

3.

6.

7.

take an active role in achieving quality
provides encouragement and recognition
builds quality into organiutiog
regularly communicates customer focus
refines organization structure

reviews progress towards quality
promotes awareness with outside groups

Cumulative mean scores

Category 2- Information and analysis

8.

10,

11,

12.

13.

14,

is abtained from a variety of sources

helps to solve problems

is based on solid facts

is sufficient to analyze work units

is shured among all those who use it

is used for communicating quality performance

117

translates customer related data into action plans

Cumulative mean scores

Means with the same letter are not significantly different

Groups

Upper M. (A)
Middle M. (A)
Workers (A)

Upper M. (A)
Middle M. (B)
Workers (B)

Upper M. (A)
Middle M. (A)
Workers (B)

Upper M. (A)
Middle M. (A)
Workers (A)

Upper M. (A)
Middle M. (B)
Workers  (B)

Upper M. (A)
Middle M. (A)
Workers (A)

Upper M. (A)
Middle M. (A)
Workers  (A)

Upper M. (A)
Middle M. (B)
Workers (B)

Groups

Upper M. (A)
Middle M. (A)
Workers (A)

Upper M. (A)
Middle M. (A)
Workers (A)

Upper M. (A)
Middle M. (A)
Workers (A)

Upper M. (A)
Middle M., (A)
Workers (A)

Upper M. (A)
Middle M. (A)
Workers  (A)

Upper M. (A)
Middle M. (A)
Workers (A)

Upper M. (A)
Middle M. (A)
Workers (A)

Upper M. (A)
Middle M. (A)
Workers (A)

Number
18
49
208

18
49
207

18
49
207

18
49
207

17
49
204

18
49
203

18
47
203

Number
18
49
205

18
49
205

18
49
205

18
49
205

18
49
205

18
49
203

18
49
205

Means
5.17
484
454

517
439
412

.1

-- 480

4.30

478
439
424

5.12
4.51
427

478
447
433

4.61
4.26
443

34.59
31.98
30.10

Means
467
4.51
447

461
449
412

4.17
4.18
426

3.83
4.18
4.17

428
3.88
4.05

4.78
447
433

394
396
4.17

29,33
28.73
29.34

Std. dev.
1.20
131
1.56

1.15
1.62
1.65

1.18
1.24
1.59

140
143
1.58

1.58
1.37
1.59

1.70
142
1.58

1.50
1.53
1.52

8.52
745
8.97

Std. dev.
1.14
1.34
141

1.50
139
1.58

1.38
1.60
1.53

142
130
1.37

1.50
175
1.70

144
1.57
154

1.10
1.65
1.59

8.03
895
8.36
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Category 3- Strategic planning
15. is used for planning for quality

16. is used to improve effectiveness of operations
17. isdone lo.become a quality leader in our industry
18. uses data to set quality improvement goals

19, focuses more on the long range

20, is based on current and future requirements

21, seeks input from suppliers

Cumulative mean scores

Category 4- Human resource utilization
22. provides assistance for quality improvement

23, uses improvement strategies in hiring

24, recognizes and uses full potential of each employee
25, uses training programs based on needs analysis

26. uses clear plan to increase employce empowerment
27, uses a performance measurement system

28, uses a strategy for selection, training and involvement

Cumulative mean scores

Means with the same letter are not significantly different

Groups

Upper M. (A)
Middle M. (A)
Workers  (A)

Upper M. (A)
Middle M. (A)
Workers  (A)

Upper M. (A)
Middle M. (A)
Workers (A)

Upper M. (A)
Middle M. (A)
Workers  (A)

Upper M, (A)
Middle M. (A)
Workers (A)

Upper M, (A)
Middle M. (A)
Workers (A)

Upper M. (A)
Middle M. (A)
Workers (A)

Upper M. (A)
Middle M. (A)
Workers (A)

Groups

Upper M. (A)
Middle M. (A)
Workers (A)

Upper M. (A)
Middle M. (A)
Workers  (A)

Upper M. (A)
Middle M. (A)
Workers  (A)

Upper M. (A)
Middle M. (A)
Workers  (A)

Upper M. (A)
Middle M. (A)
Workers  (A)

Upper M. (A)
Middle M. (A)
Workers  (A)

Upper M. (A)
Middle M. (A)
Workers  (A)

Upper M. (A)
Middle M. (B)
Workers (B)

Number

205

49
205

18
49
203

18
49
205

Number

17
48
205

17
48
205

17
48
205

17
48
205

17
48
205

17
48
203

17
48
205

Means
422
4.53
447

444
4.24
424

4.82

- 480

4.77

344
423
4.59

444
418
437

483
4.63
457

394
416
444

31.59
31.00
3129

Means
447
3.90
4.18

435
372
375

3.94
3.37
3.30

37
298
3.39

3.59
3.4
341

3.53
3.02
3.58

3
3.06
3.52

27.29
2307
2493

Std. dev.
1.1
136
1.53

1.1
141
148

1.51
1.31
1.59

142
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137

6.86
7.96
8.76

Std. dev.
146
1.56
1.61

1.22
1.50
1.65

1.09
1.52
1.68

1.26
1.51

7.30
jo.u
10.09
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Category 5- Quality assurance

29,

30.

N

32.

33.

34,

35

uses effective procedures to assure improvement

uses problem solving tools to improve process

strives to continuously improve process

evaluates suppliers on an ongoing basis

supports quality through documentation

uses statistics to analyze the quality processes

assesses continuously the quality of processes

Cumulative mean scores

Category 6- Quality results in organization

36.

kYN

38.

39,

40,

41,

42,

helps to improve the quality of our processes

helps to improve our quality levels

shows trends of improvement in financial measures

shows trends of improvement in support depts.

shows goods & services of suppliers are improving

assesscs continuously the quality of processes

improves measures of opcrational processes

Cumulative mean scores

Means with the same letter are not significantly different

Groups

Upper M. (A)
Middle M. (A)
Workers (A)

Upper M. (A)
Middle M. (A)
Workers (B)

Upper M. (A)
Middle M. (A)
Workers (A)

Upper M. (A)
Middle M. (A)
Workers (B)

Upper M. (A)
Middic M. (A)
Workers (A)

Upper M. (A)
Middle M. (A)
Workers (A)

Upper M. (A)
Middle M. (A)
Workers  (A)

Upper M. (A)
Middle M. (A)
Workers  (A)

Groups

Upper M. (A)
Middle M. (A)
Workers  (A)

Upper M. (A)
Middle M. (A)
Workers  (A)

Upper M. (A)
Middle M. (A)
Workers  (A)

Upper M. (A)
Middle M. (A)
Workers  (A)

Upper M. (A)
Middle M. (A)
Workers  (A)

Upper M. (A)
Middle M. (A)
Workers  (A)

Upper M, (A)
Middle M. (A)
Workers  (A)

Upper M. (A)
Middle M. (B
Workers  (A)

Number
17
49
206

17
49
206

17
49
206

17
49
206

17
49
206

17
49
206

17
49
206

Number

17
48
205

17
48
205

17
43
205

17
49
206

17
48
205

17
49
206

17
48
205

Means
4.06
4.12
422

494
437
4.18

524

-+ 4.69

4.58

4.15
3.88
341

4.00
391
4.15

4.76
4.53
4.51

447
4.18
445

30.88
29.74
30.24

Means
4.71
448
4.56

4.71
4.69
4.63

4.35
4.23
427

4.00
388
3.98

4.00
4.07
422

4.76
4.53
451

435
4.23
4217

30.35
31.21
30.00

Std. dev,

w
-

s e e et e s e e s e e e e e
Mol v e bbb
NORN L LD DS

1.02
1.60
1.51

1.30
1.54
1.59

1.09
1.52
1.58

1.26
1.51
1.72

1.70
1.63
147

1.52
1.61
1.62

1.62
1.58
1.50

.1
891
897

[~
o
b

24k
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Category 7- Customer satisfaction

43,

4.

45,

46,

47.

48,

49.

determines current and future requirements

makes it easy for customers to provide feedback

employs surveys & interviews

shows improvement in customer satisfaction

uses effective processes to determine changing needs

collects data on customer complaints, rejects, etc.

promotes trust re delivery, quality of products etc.

Cumulative mean scores

Mecans with the same letter are not significantly different

Groups

Upper M. (A)
Middle M. (A)
Workers (A)

Upper M, (A)
Middle M. (A)
Workers  (A)

Upper M. (A)
Middle M. (A)
Workers (A)

Upper M. (A)
Middle M. (A)
Workers (A)

Upper M. (A)
Middle M. (A)
Workers  (A)

Upper M. (A)
Middle M. (A)
Workers (A)

Upper M. (A)
Middle M. (A)
Workers (A)

Upper M. (
Middle M. (A
Workers (R)

Number
17
48
198

17
48
198

17
48
198

17
48
198

17
48
198

17
48
198

17
48
198

Means
5.00
504
5.14

506
4.79
504

4.53
444
4.63

4.88
335
361

4.00
387
4.51

429
4,04
4.86

4.88
4.67
4.84

32.65
3121
3343

Std. dev,
1.62
140
147

148
1.52
1.46

2,00
198
1.7

1.36
1.51
137

137
1.68
136

149
2.07
1.56

1.36
1.73
149

147
9.21
8.19
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APPENDIX J. MEAN AND STANDARD DEVIATIONS OF
PERCEPTIONS OF THE LEVELS OF COMPANY-
WIDE QUALITY IMPLEMENTATION
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Category 1- Leaders in the organization

1.

2.

7.

take an active role in achieving quality
provides encouragement and recognition
builds quality into organization
regularly communicates customer focus
refines organization structure

reviews progress towards quality
promotes awareness with outside groups

Cumulative mean scores

Category 2. Information and analysis

10.

11.

12.

13.

14,

is obtained from a variety of sources

helps to solve problems

is bascd on solid facts

Is sufficient to annly'z:: work units

is shared among all those who use it

is used for communicating quality pcrformance
translates customer related data into action plans

Cumulative mean scorcs

Means with the same letter are not significantly different

Experience

E<6 (A)
6<E<24 (B)
E>2% (C)
E<é6 (A)
6<B<24 (B)
E>24 (B)
E<6 (A)
6<E<24 (D)
E>24 (B)
E<6 (A)
6<E<24 (A)
E>24 (A)
E<é6 (A)
6<E<24 (B)
E>24 (B)
E<6 (A)
6<E<24 (B)
E>24 (B)
E<6 (A)
6<B<24 (B)
E>24 (B)
E<6 (A)
6<E<24 (B)
E>24 (B)
Experience

E<6 (A)
6<E<24 (A)
E>24 (A)
E<6 (A)
6<E<24 (B)
E>24 (B)
E<6 (A)
6<E<24 (B)
E>24 (B)
E<6 (A)
6<E<24 (B)
E>24 (B)
E<6 (A)
6<E<24 (B)
E>24 (B)
E<6 (A)
6<E<24 (B)
E>24 (B)
E<6 (A)
6<E<24 (B)
E>24 (B)
E<6 (A)
6<B<24 (B)
E>24 (B)

Number
105
95
75

105
95
75

105
95
75

105
95
75

105
95
75

105
95
75

105
95
75

Number
104
94
74

104
94
74

104
94
74

104
94
74

104
94
74

104
94
74

104
94
74

Means
4,13
5.15
4.69

3.59
4.84
439

4.00
499
4.39

4.06
441
4.51

4.09
4.72
4.34

4,02
4.62
4.59

401
4.29
4.74

28.09
33.02
31.64

Means
432
4.56
4.62

409
4.84
4.59

391
439
4.52

392
4.35
420

343
4.00
4.00

3.65
4.27
4.28

3.83
4.54
433

21.30
30.19
30.74

Std. dev.
1.54
1.38
1.39

1.62
1.59
1.38

1.51
137
155

148
1.55

Std. dev,
1.27
142
147

O
SRR 3&'33:- b-i/-'g
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Category 3- Strateglc planning

15,

16.

17.

18,

19,

20,

21,

is used for planning for quality

is used to improve effectiveness of operations

is done to become a quality leader in our industry

uses data to set quality improvement goals

focuses more on the long range

is based on current and future requirements

seeks input from suppliers

Cumulative mean scores

Category 4- Human resource utilization

22,

23,

24,

25,

26.

27.

28,

provides assistance for quality improvement

uses improvement strategies in hiring etc.

recogunizes and uscs full potential of each employee
uses training prongs based on needs analysis

uses clear plan to increase employee enpowenment
uses a performance measurement system

uses a strategy for sclection, training and involvement

Cumulative mean scores

Means with the same letter are not significantly different

Experience
E<6
6<B<24
E>24

E<6
6<E<24
E>24

E<6
6<E<24
E>%

E<6
6<E<24
E> 24

E<6
6<E<24
E>24

E<6
6<E<24
E>24

E<6
6<E<24
E>24

E<6
6<E<24
E> 24

Experience
E<6
6<E<24
E>24

E<6
6<E<24
E>?24

E<6
6<E<24
E>24

E<6
6<E<24
E>24

E<6
6<E<24
E>24

E<6
6<E<24
E>24

E<6
6<E<24
E>24

E<6
6<E<24
E>24

(A)
(B)
(B)

(A)
(B)
(A)

(A)
(B)
(B)

(A)
(B)
(B)

(A)
(B)
(B)

(A)
(B)
(B)

(A)
(A)
(A)

(A)
(B)
B)

(A)
(A)
(A)

(A)
(A)
A)

(A)
(A)
A)

(A)
(A)
(A)

(A)
(A)
(A)

(A)
(A)
A)

(A)
(A)
(A)
(A)
(A)
(A)

Number
105
93
74

105
93
74

105
93
74

105
93
74

105
93
74

105
93
74

105
93
74

105
93
74

Number
102
93
75

102
93
75

102
93
75

102
93
75

102
93
75

102
93
75

102
93
75

102
73
95

Means
4.00
473
4,77

3.99
4.60
4.19

4.32
4.93

525

4.08
4.68
4.99

4.05
4.46
461

4.27
4.71
493

4.23
4.54
4.31

29.14
32,63
32.88

Means
3.88
438
4.21

3.79
3.83
373

in
3.57
34

335
3.44
3.20

3.30
3.37
347

3.50
352
338

3.60
344
327

24.57
24.15
24.59

Std, dev,
1.43
145
143

133
148
1.49

1.53
1.39
1.55

-
S
hr

Dale Wi bhaa in's

e Pt b et et ek b Gt b et
—_00 CoWYW HhooWw Wn

8.78
7.88
8.20

Std. dev.
1.55
1.51
1.72

1.55
1.57
1.73
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Category 5- Quality assurance

29,

30.

31,

32.

33,

34,

35

uses effective procedures to assure improvement

uses problem solving tools to improve process

strives to continuously improve process

evaluates suppliers on an ongoing basis

supports quality through documentation

uses statistics to analyze the quality processes

assesses continuously the quality of processes

Cumulative mean scores

Category 6- Quality results in organization

36.

37.

38.

39,

40,

41,

42,

helps to improve the quality of our processes

helps to improve our quality levels

shows trends of improvement in financial measures
shows trends of imp_rpvcment in support depts.
shows goods & services of suppliers are improving
assesses continuously the quality of processes
improves measures of operational processes

Cumulative mean scores

Means with the same letter are not significantly different

Experience
E<6
6<E<24
E>24

E<6
6<E<24
B>24

E<6
6<B<24
E>24

B<6
6<E<24
E> 24

E<6
6<E<24
E>24

E<6
6<E<24
E>24

E<6
6<E<24
E>24

E<6
6<E<24
E>24

Experience
E<6
6<E<24
E>24

E<6
6<E<24
E>24

E<6
6<E<24
E>24

E<6
6<E<24
E>24

E<6
6<E<24
E>24

E<6
6<E<24
E>24

E<6
6<E<24
E> 24

E<6
6<B<24
E> 24

(A)

(B)
(A)

(B)
(A)

(B)
(A)

(A)

(A)
(B)
(B)
(A)
(B)
(B)
(A)
(B)
(B)

(A)
(B)
(B)

(A)
(B)
(B)
(A)

(B)
(A)

(A)
(A)
(A)
(A)
(B)
(B)

(A)

(A)

(A)
(A)
(A)

(A)
(A)

(A)
(B)
(B)

Number
102
95
75

102
95
75

102
95
75

102
95
75

102
95
5

102
95
75

102
95
75

Number
102
92
76

101
91
74

101
90
73

100
87
73

102
91
73

99
90
74

100
88
73

Means
3.88
4.29
448

3.86
4.74
4.60

422
500
4.7

3.92
405
4.23

3.84
4.15
4.39

3.99
4.80
4.93

402
4.55
473

27.84
3135
31.96

Means
4.44
491
4.68

440
4.88
4.69

4.00
444
441

3.87
432
434

3.69
429
3.96

4.00
439
415

3.98
4.61
4.26

28.05
31.89
3043

Std. dev.
1.28

=~
22

> ol bhtnio b nie
AR DU i —~OR ROd—

— s s et meb b bt et b bt b b d b et e e
[~ 37

—
brinta
& &0

7.96
9.30
9.42

Std. dev.
1.36
146
132

143
1.32
1.33

1.28
1.48
1.53

1.24
1.60
1.34

141
1.61
1.24

1.12
1.53
1.19

1.24
1.60
1.33

7.65
9.39
7.73
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Category 7- Customer satisfaction
43, determines current and future requirements

44. makes it easy for customers to provide feedback

45. employs surveys & interviews

46. shows improvement in the levels of cust, satis.

47, uses effective processes to determine changing needs

48. collects data on customer complaints, rejects, etc,

49. promotes trust re delivery, quality of products etc.

Cumulative mean scores

Means with the same lctter are not significantly different

Experience
E<6
6<E<24
E>24

E<6
6<E<24
E>24

B<«<6
6<E<24
E>24

E<6
6<E<24
E>24

E<6
6<E<24
E>24

E<6
6<E<24
E>24

E<6
6<B<24
E>24

E<6
6<E<24
E>24

(A)
(B)
(B)

(A)
(A)
(A)

(A)

(B)
(A)

(A)

(A)
(A)
(A)

(A)

(A)

(A)
(B)
(B)

(A)
(A)
(A)

Number

100
91
72

100
92
73

101
90
73

101
91
72

99
90
n

101
90
72

101
90
73

Means

4.80
525
537

5.04
4.92
493

5.14
4.13
440

443
4.63
4.74

4.46
422
441

4.65
4.56
4.85

438
5.17
496

3283
32.64
33.56

Std. dev.

1.34
1.52
149

1.29
1.58
1.56

148
196
1.70

1,30
1.53
1.35

1.21
1.1
1.37

149
1.84
177

1.50
1.55
1.39

7.35
9.62
8.06
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